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CHAPTER 1
INTRODUCTION AND SUMMARY

The California ’ Integrated .Waste Management Act of. 1989 (AB 939) requires, that citie
counties divert 25% of their waste stream by 1995, and 50% by 2000. The explosive grow
recycling programs that will need to. be p.ut.into pl.ace is creatin.g an equally eFplosi~:e g
of secriadary. materials looking for markets: an estimated86%’ihcrease in paper recover’, 
increase in plastic, 240% increase in gl’~s, 50°./.o increase in metals, and 1,800% increase in
waste. ~

To deal with this massive volume of materials, the’ California Integrated Waste Manag
Board (Board) developed a Market Development Plan that identifies goals, strategies, and ac
for developing markets. In addition to this plan, the Board retained California Futures to i
policy options that would serve to stimulate markets. The first report, Developing Sustain
Markets for California’s Waste: Market-Based.Policy Alternatives identifies 22 policy optio
Thi~ report presents a cost-benefit analysis of six of those 22 market development policy opt
In addition, we present a \va~te generation and diversion table estimating state waste gener
with and without these policies. The sixpolicieswhich are analyzed, both with and ~
tradable credits, are:

Impose manufacturer responsibility for 50% of the waste stream attributable to pro
or packages they manufacture (Policy Option 5).:

Require beverage manufacturers to refill at least 15% of the bottles they sell (P
Option 17).

Require 80% recycled content in corrugated and boxboard (Policy Option 9).

Require 30% recycled content in printing ~d writing paper (Policy Option 10).

Require pul~lic agencies’ touse 80% conipost 0r mulch from municipal solid waste (
Option 1).

Require 40% recycled content.in industrial containers (pails, crates, cases, drums 
pallets) (Policy Option 16).

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

~¯ Diversion impacts..Ho\v much material will the.policy divert?

:111 Price and value of the diverted materials.~ What is the value of the material that i
diverted?
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,lob related ira. pacts. How many jobs will be created or lost as a direct result of th
policy? How many indirect jobs will be created or lost? What is the value of these job

The cast 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? How does this compare w
the avoided cost of. land disposal?

Costs~to ma’nufacturers.. What additional.c.osts, if any,. will manufacturers in’ the st
incur if they are reqtiir6d to manufactur~ products as specified in the p.olic.,,~?.

Capital investment. What level of new.capital investment could the policy stimulate
California?

Administrative costs. How much will it cost the public and private sectors to impleme
the policy?                                                            ’

Thenet cost or benefit of the policy. Will the policy result in a net cost or a net benef
to the state?
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HIGHLIGHTS OF THE ANAL YSIS

The most cost-effective policies are the 15% refillable market share for glass and plastic, the
80% recycled content in corrugated and boxboard poliqv, and the 30% J’eck’cled content in

printing and writing paper policy.

Th~ greatest impact on diversion and markets will result from the manufacturer utilization

~ policies and the 80% rec.vcle.d co.ntent in corrugated and bbxboard.     ....

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

¯ The highest cost per job - abo,,t S l million - created occurs with the 40% recycled content
in plastic industrial containers.

The highest administrative costs occur with the manufacturer utilization policies.

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

The manufacturer utilization policy becomes cost effective if plastic packaging is removed
from ’the regulated materials. It changes from a net cost of $41 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.

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

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

The 80% public procurement of compost policy has the potential to be cost-effective in

theor3’, however this hinges on ’massice increases in the use of compost by public, agencies,
essentiallv as an alternative to landfitling.

The 40% recycled content policy¯ in plastic industrial containers is not cost-effective due to

the hig cost of recycling plastic.. If the c~st of p’lastic recycling were about $200 per ton,h 
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 co
or benefit is determined from the following formula:

st
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==Vet Benefit (Cost) 
l/’alue of materials diverted

Wet value of indirect jobs created
Net 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 th
state, while a negative value means that the policy results in a net cost to the state. A high va!ue,
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 is negative. Th
occurs when the value of avoided land disposal is greater than the cost of recycling. The polic
will, in general, result in a net cost when the cost of collection and recycling and/or the cost t
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 mino
contributors to the net be.nefit or cost of the policy.

The net cost or benefit does not break do\vn the costs and benefits to the different groups
impacted by the policy. Benefits and costs Will accrue differently to each sector and for each
policy. For e~ample, benefits related to avoided land disposal accrue to local governments and
rate payers that would normally be disposing of the material and paying for new landfills in t
future. The cost to collect and recycle will be incurred by local governments and privat
recyclers..It may’ be offset by the benefits these groups receive from the value of the materia
diverted. The cost to the end-user will be borne 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 p.eriod, from 1994 through
¯ 200.0... A net. ’cost or benefit is calcula~e.d f.o~’..each ..,,’ear as .\ve|l as for the seven year period.
¯ Because low, mid, and high diversion and cost estimates are used for-severhl 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 mod
and examples of the formulas used in the calculations is provided inAppendix A.
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THE COST-BENEFIT MODEL "

Category Rationale Comments

Diversion from policy. Defines the amount of material theProvides basis for further
policy will divert and/or for which calculations ~n the model. If the
it will create markets. total diversion is high, the model

will be more sensitive to changes in
..cost and benefit factors.

Value ’of materialRepresents the current economicAs long as the material has some
diverted. value of the materials that arepositive value, this entry sho~vs a

being diverted. positive benefit of the policy. A
high value will generally result in a
net benefit for the policy

Collection and recycling Represents the cost of collectingThis is a cost of the policy. High
COSTS. and processing the material undercosts in this category can result in a

current conditions. net cost of the policy

Value of avoided land Represents the avoided cost ofThis represents a benefit that accrues
disposal. landfilling the~ material. The levelto local governments that no longer

is based on’the present value of alandfill the material.
new landfill in 2000, which is
estimated to cost $}24 per ton.

Net collection and This is the difference bet~veen theA positive value here meansit costs
recycling cost. collection and recycling cost andmore to recycle the material than it

avoided land disposal. costs to landfill -- there is a net cost
to recycle. A negative value here
means that it costs less to recycle
than it does to landfill, .and there is
a net benefit to recycling.

Cost to end-user Represents the additional cost toThis is a direct cost of the policy.
manufacturers (end-users) to useFor example,, an industry might pay
.the secondary ..material in theirmore,’on a per ton basis,to meet the
products as. compared’ io ’virgin̄  specifications of the policy. A high
materials. cost in this category can result in a

net cost for the policy.

Jobs created or lost. Represents the total number o f jobsTh~s category is not directly
that result from the policy,incorporated into the net Cost or
summing direct and indirect jobsbenefit of the policy. Net direct job
created and lost. costs are already accounted for in

the above categories.

Net v~ilue of multiplier Represents the additional benefitEqual to the number of jobs
job~ created (or lost) (or cost) to the state’s economy ofmultiplied by the average salary. If

muhipliei" (indirect)jobs createdthere is net job creation, the value of
(or lost) by the policy. these jobs is a net benefit of the

policy.
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Capital investment

     

.Represents additional capitalThis is not incorporated directly into
investment in the state that occursthe net benefit or cost of the policy.
as a result of the policy.

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

Net Benefit. or (Cost) of Provides an overall indicator i~f the Ā.positive ~,al~e here means/hat the
the policy  " " impact of the policy an.d a meanspolicy 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 theA positive value means the policy
diverted. impact of the policy on a per ton:results 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 variation, the chi
value of this model is as a tool for comparing the likely direction and magnitude of mar
development costs and impacts, and not as’ a reliable indicator of the precise costs and benefit
which ~vould 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.

¯ 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.rec.~cled content policy in general.

Whiie it \~:ould be conveni~nt t~ make policy deci-~ions.simply based on these analyses, it 
important to note that the :outcome of the analysis can be changed by relatively modest chang
in the assumptions in these models. Policies \vith large consumption levels - but small margi
benefits, such as the corrugated and compost policies, are particulai’ly vulnerable to change. T
net costs or benefits are extremely sensitive to reldtively modest changes in figures in the mod
To assess the impacts of these changes, we did a sensitivity analysis for each of the poli
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. Th
analysis of each alternative also includes a discussion of these impacts. Our aim in this anal
is not only to show the impacts of these policies, but to illustrate how the policies might actu
work. Often, particularly with market-based mechanisms, there is a gap in understanding betwee
the theory of the policy and its implementation. A clearer understanding of the practical impa
of these policies is essential if they are to become more widely accepted policy tools. Below, w
identif.v some of the difficult-to-quantif.v impactsthat are evaluated in this report.
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Administrative requirements and feasibility. ]Because recycled content credits are an
untried policy, a better understanding of these issues is critical. General administrative
issues are summarized in Appendix B.

Incentives to substitute materials (with both positive and negative impacts).

Long-term product degradation or quality concerns due to repeated use of second
-material~.

Equl~ concerns. The policy may favor one firm oi category, of firms over anothe
may favor one product at the expense of another. Whether or not this is equita
depends on what conditions one is trying to make equal.

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

The impac~ and relationship to existing recycling infrastructure. No nesv solid 
policy is implemented in a vacuum. We will examine ho~v the policy relates to A
and other policies.

Practical and political feasibiliw.. The political dynamics that underlie each polic
important, and will affect the development of legislation.

Uncertainty concerns. One of the greatest barriers to ne\v policies such as the
uncertainty about the potential impacts. Here, ~ve \vill attempt to identify are
uncertainty, and assess potential outcomes.

SUMMARY OF CONCLUSIONS

The cost-benefit model in this report utilizes estimates of solid waste composition, dive
market prices, recycling costs, and job creation. Detailed estimates used for job creation and l
particularly in manufacturing, and capital ,nvestment, were not available. Therefore, the a
expect the conclusions below could be modified somewhat if.more precise information 
available. With that cave~it~ the conclusions ofthis ,draft ¢eportare as follows:

RANKING OF POLICIES.

Cost-Effectiveness

The cost-benefit analysis results in the follo\ving ranking of the policy options in order.o
effectiveness, based on the benefit or (cost) per ton of material diverted. The per ton bene
(cost) represents the marginal benefit of the policy per ton diverted, and thus is used fo
overall ranking. The range is due tO different assumptions regarding the volume and value
material diverted by each policy.
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Chart 1.1 RANKING BY COST-.EFFECTIVENESS 
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Table 1.1 RANKING BY COST-EFFECTIVENESS 

Policy ! Rank 
: 
: Low- $Iton i Mid- $Iton 

: 
I High- $Iton 

15% Refillable Plastic Containers 
15% Refillable Glass Containers 
80% Corrugated and Paperboard 

, , 1 , ($44)1 $1.013 ; $1.171 
I 2 $261 : $397 $456 
, 3 $13 ~ $S8 $115 

30% Pr.inting and Writing Paper' i 4 $53 ! 
, , $70 $101 

80% Public Compost 
.. 

: 5' I ($32) ! $21· i . . $28' 

50% Packaging Utiiization 
Increasing Packaging Utilization 
40% Plastic Industrial Containers 

I 

! 
. 

6 I I ($41)i . 

I 7 I I {$42} I 
! 8 ! 

i ($951)i . ($843)! ($733 ) 
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The 15% refillable policy, which results in large benefits for the value of the material, is
first in this analysis. The plastic refilling policy could result in a benefit of o~:er $1,000 
while the glass refilling could result in a benefit of over $400 per ton refilled. The corr
and boxboard policy results in a benefit of between $13 and $115 per ton diverted. The be
of the printing aad writing paper policy at about the same level, ranging from $53 to $10
ton.~ Public agency compost use is the fifth ranked policy, with a net benefit of up to $2
ton However, at the lower usage levels that extst today, the policy results in a net cost of
per ton. Each of the manufacturer utilization polici.es* result in net ~osts of about $40 pe
As the following two tables will illustrate, ~he utilization policies have a high net cost, 
a high level of diversion. This ~s in contrast to the loxvest ranked policy, 40% recycled co
m industrial containers, which has a high cost and low diversion. The result is a cost" o
about $1000 per ton diverted.

Total Net Benefit or (Cost)

Table 1-2 and Chart 1-2 show the total net benefit or (cost) of each policy over the seven )
period of the analysis This figure represents the sum of all the costs and benefits that acc
a result of the policy. When tofal benefit, is used,to rank the policies, the 80% recycled co
In corrugated ranks highest, with a benefit of between $130 million and $1.7 billion over 
years. The30% recycle.d content in pnnting and writing paper ranks second in this case, 
net benefit of between $136 million and $421 million. While these policies have a lo\ver 
per ton than the refilling options, the tonnage diverted, and thus the total net benefit, is gr
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Chart 1.2 RANKING BY TOTAL BENEFIT OR (COST) 

Table 1.2 RANKING BY TOTAL BENEFIT OR (COST) 

Mid- $ Mill. I Policy iT otal Cost Rank! Low- $Mill. High- $ Mill. 

($2) : $37 .1 
I 15% Refillable Plastic Containers : 5 ! $42 

! ; : : $67 15%- Refillable Glass Containers 3 $43 I .' $80 
! , $130 ; $861 80% -Corrugated and Boxboard i 1 I ! $1,749 
i 
! $226 j 30% Printing and Writing Paper 2 $136 ; i $421 

I . '4 .. i-, $78 ; 80% Pliblic Compost .. ($9)! . $209 
I I i ($1,554)1 50% Packaging Utilization 7 T 

Increasing Packaging Utilization 
40% Plastic Industrial Containers 

\ 8 \ i ($2,030) I . __ . 
, 6 ! ($527) i ($584) i ($609) 
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The glass refilling policy ranks third with a net benefit of between $43 million and $80 millio
The plastic refilling policy, with its low diversion by weight, ranks fifth with a net benefit of u
to $42 million. When lower value containers are.used in the refilling mix. there may be a tota
cost of $2 million for this policy. The fourth ranked policy, by total net benefit, is the compo
policy. The wide range, from a $9 million cost to a $209 million benefit, is due to differe
assumptions in the amount of compost utilized by public agencies. At low use levels the polic
results in a net cost, while at high use levels thereis a net benefit. The 40% recycled content m
plastic.industrial containers policy has a net cost of be~veen $500 million and $600 million.. T
utilization policies result in ~the highest total net. cost, due in large part to the high c0si oft
plastic packaging segment. The total cost for the 50% utilization policy is about $1.5 billion, a
for the increasing utilization policy is $2 billion.

.. Diversion and Market Impacts

All of.these policies, if implemented, \vould be. operating within the larger framewor~ of A
diversion goals. Thus, it Is useful to evaluate the potential impact on markets and diversi
will result. Table I-3 and Chart 1-3 summarize the total diversion impact over the seve
period from 1994 to 2000. The model provides a range because a recycled content policy 
not necessarily provide markets for, or divert, the specified percentage of the material sold
state. A material that is manufactured primarily out of state, such as paper, may actuall
far less than the specified percentage.
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Chart 1.3 RANKING BY DIVERSION 
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Table 1.3 RANKING BY DIVERSION ( ) 
, Policy Diversion Rank ~ Low- tons Mid-tons High- tons !% AS 939 Div. 

15% Refillable Plastic Containers 8 i 36.000 : 36.000 ! 36.000 : 0.01% 
15% Refillable Glass Containers 7 , 165.0001 165.000 : 165.000 0.05% 
80% Corrugated and Soxboard 3 i 10.160.000~ 12.700.000. 15,240.000 4 % 
30% 
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The ~hanufacturer utilization policies result in the greatest diversion, and would have the gr
impact on market demand for secondary." material. California generates an estimated 10 
tons of packaging waste annually, so a utilization policy of at least 50% will, if successful,
markets for up to 5 million tons a )’car of secondary materials. Within the utilization 
corrugated and paperboard packaging, and glass contamers contribute the largest share of 
packagmg weight -- about 75% of the total. The corrugated and paperboard policy also res
in significant demand -- 12.7 million tons over the seven year period. The compost policy cr
the next highestpo~.enaal demand for" a material. Tlie actual impact On volume of use of co
by public agenetes is questionable. While public, agencies could easily use this volu
compost, it is doubtful that they will use this much compost given current economtc 
The printing and writing policy will create a demand for 3.2 million tons of materia
remaining policies, for plastic industrial containers arid 15% refillables have substantiall
~mpact on the demand for secondary materials. The low number for the plastic policy doe
show, however, the relatively high demand for HDPE containers that this policy will crea

As emphasized in the first volume of our report to the Board, the recycled content polici
developed \vere explicitly not intended to calibrate recycled content to market supply, and 
consume an overwhelming share of the secondary materials expected to be generated through
939. Such an approach is vulnerable to the vagaries of supply projections, and even if acc
would lead to the inefficient and high-cost use of secondary materials, since it would force
to be diverted from local, inexpensive markets to mandated, less accessible ones, and si
could produce a shortage of suppl.,,’ of secondary materials, potentially leading to price s
(good for collectors, but bad for end-users), cheating, and bamers to marketing. Some of th
impacts are discussed in another California Futures report, on the impact of processing fee
market development payments in the glass market.~

Rather than calibrating recycled content to match projected market supply, we selected leve
recycled content which we believed would be sufficient to stimulate investments in seco
materials end-use facilities and applications, based on the "critical mass" of demand nee
stimulate such investments. Therefore, the relatively low direct market impacts produc
these policies is not necessarily a sign that the selected content mandates are too low. Bec
.the policies .may provide a jumP-s~arr tO se.crndary.material iippli’cations which are cost-eff
bnough to grow in volume, the estimatesabove may.understate the.impacts of the policies 
market develo’pment in the long-term

Value of Material Diverted

The market value of the material diverted contributes to the net benefit of each policy. I
case of the commodity materials, such as glass, plastic, corrugated, and paper, this value i
market price of the material. For the refilling policy, the market value is the price of cont
that are being replaced by refilling. For compost, the market value is the price of other org
materials that compost will be replacing. The mid-range value represents the current market 
with a range provided to account for possible price fluctuations.~
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The manufacturer utilization policies divert the greatest value of material, in part beca
volume of material diverted is so high. The corrugated policy also results in a high marke
diverted. While the value per ton of printing and writing paper zs higher than corrugated, t
value is less because fewer tons are di~’erted. The glass refilling policy ranks fifth 
category. Here, the value is based on the cost of beer and wine bottles. If a larger propor
of \,,’ine bottles, which, have a higher value, are refilled, the total value of.the materials
increase. The plastic industrial container policy diverts material ranging m value from $67
to $133 million. The value of the material.diverted by the plastic re.filling..policy i’s so
lower, ranging from.S29 million to $82.million. The materi;il, diverted by the compost pbl
the lowest value, ranging from $1 million to $75 million, depending on the volume used 
price of the material.

Net Benefit or (Cost) of Recycling

The net benefit or (cost) of recycling represents the difference between the costof collecti
recycling the material and the cost of collecting and disposing of the material in a landfill.
ton of material that is diverted is one ton less that is landfilled. If the cost of recycling
than the cost of landfilling,~then there is a net benefit from recycling. If the cost of rec
greater than the cost of landfilling, then there is a net cost for recycling. Because the 
lahdfilling tends to increase over time, a policy may result in a net cost of recycling initi
a net benefit in. later years. Table 1.5 and Chart 1.5 below compare the total benefit or co
recycling over the seven year period. These Charts do not take into account the value 
material.
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The corrugated policy results in the greatest net benefit in this category, ranging from 
million to $800 million. Compostmg ranks second, with a benefit of. between $6 milli
$149 million. The wide range reflects the different assumptions on the quantit3.’ of 
utilized. The refilling policies rank third and fourth, with benefits ranging from $38 m
.$53 million. Here, the cost of recyclingglass and plastic, rather than landfilling, is comp
the cost of refilling. For the pnnting and writing policy, thebenefit is small, between $2 
and $4 million.The remaining policies result in a net cost of recycling. The high cost of r
plastic is the determining factor for the plastic industrial container and utilization po!icie
industrial container policy results in a net cost Of between $372 million and $559 million
the utilization policies result m net costs of $2.5 billion and $3 billion overthe seven year 

Cost to End-Users

Each of these policies may result in some additional cost to manufacturers in order to c
with the policy. For the paper policies and plastic industrial containers, these costs will 
primarily due to capital investment that may be necessary in order to utilize Secondary mat
For the refilling policies, these numbers represent the net cost of collecting and refilling
investment in washing equipment is already included in this cost. For the compost polic
represents the cost to public agencies of applying compost. For the manufacturer utili
policies, this cost is based on our assumptions on the price of utilizaiion credits and the qua
purchased at these prices End-user costs are summarized in Table 1-6 and Chart 1-6.
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Chart 1.6 COMPARISON OF POLICIES BY COST TO END-USER 
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Table 1.6 COMPARISON OF POLICIES 
BY COST TO END-USER 

Policy Rank Low- $Mill. Mid- $ Mill. High- $ Mill. 

15% Refillable Plastic 2 ($38) I ($42) i ($47) 

 15% RefiUable Glass Containers 4 ($53) i 
 . 
 80% Corrugated and Boxboard 6 $0.: ($462); ($616 ) 
30% Printing and Writing Paper .. 5 $0 ; . ($92)', ($114) 

80% Public Compost 1 ($2) j . ($15)i .($15) 

50% Packaging Utilization 7 ($1,262): 

I.~~reasing Packaging Ijtilizatlon 8 ($1,604)i 

40% PlastiC Industrial Containers ' . 3 
, , . ($14)i .($46)1 ($52) 
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I
I
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Job Creation and Economic Development

There is much confusion about the relationship bei~veen 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 sectors it will diyen financial resources away from present and
potential uses, toward the fulfillment of the policy mandates. Thus, any new jobs created may.
.be theresult of jobs. diminished in other areas. The ~esult could be the. depletion rather than

devel6pment of thelocal, economy. On the otherhand, if a p.olic, y creates or liberates value,added
activities which were stifled or misappropriated under the previous policy, such as by eliminatin
a barrier to the use of a cheaper raw material or more efficient production process, then" it will
unleash wealth which will be deployed throughout the economy, producing new jobs, increasin
’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, estimatesof net job creation ’and economic development
resulting from each of the six policies:

g

g

Table 1,7 COMPARISON OF POLICIES
BY JOB IMPACT .- 1994

Policy
15% Refillable Plasti(~

Job Rank i Jobs

i 5
CreatedI

390i
Jobs Lost10 Net Jobs

380
15% Refillable Glass .Containers .61 a i: 207 .411
80% Co, rrugated and B0xb0ard 2,856i 2,856
30% Printing and Writing Paper 672 ! 672
80% .Public Compost 2291 22~,
Packaging Utilization 11,281 i 6,637
40% Plastic Industrial Containers 1,077. 1,003 74

California Future~ 1-19
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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 applying 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 costincorporated into the cost of recycling or processing the
mate.rial, 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 iost due to a direct reduction such as fewer glas~ and plastic containers being
manufactured due to refilling, or indirectly. Those policies that result in a net cost to the state
\villalso result in a loss of jobs due to ageneral decline in the economy. The plastic industria
container and manufacturer utilization policies result in job loss due to thief net cost.

Even with this job loss, the utilization policies will result in 3,000 to 6,000 new jobs. T
corrugated policy, which also requires collection of large amounts of material, will result i
almost 3,000 new jobs. A policy for printing and writing paper could result~in’ about 670 ne
jobs.’ While the two refilling policies will result in some job loss in container manufacturing, th
will require about 800 ne\.v jobs to maintain and support the refilling infrastructure. The plasti
industrial container policy will result in a large number of new jobs to collect and proces.s 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. 
comparison can help clarif.v the contention, made above, that all new jobs are not necessarily 
jobs. The benefit or cost per job is the annual average benefit at the mid-level of the p
¯ divided by the number of jobs created in the first year. The one-year figure is used bdcau
most cases the number of.!obs remains relatively constant. The compost policy results 
greatest annual benefit per job -- $49,~)00. This is, however, at the mid-usage level, whi
more than ten times higher than the current level The paper policy has a benefit per j
$48,000, followed in rank by the corrugated policy, at $43,000. The refilling policies res
a benefit per job of $23,000 for glass and $14,000 for plastic. The remaining policies, how
result in a net cost per job created. Because these policies result in a net cost to the state
jobs that they create also come at a cost. Eor the utilization.policies, each job:costs-S3.3;00
$~4,000 peryear. For the.plastlc indhstrial c0ntamer poli~y, the cost is tremendous. Becaus
policy ~esults in a loss of jobs, and a high net cost, the cost per job created is over $1 mi
annually.

In most cases, gains in manufacturing of secondh’y materials may be offset by losses in primary.
industries, although this loss may occur out of California. Table 1-9 pro~’ides 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.7 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 paper have the potential to create, a
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
�ompost)ng and refilling policies are not likely to result inadditional jobs beyond those shown
in Table 1-7.

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

Policy Cost Rank! Ann. Ben. (Cost)$. Net Jobs I $ Per Job
15% Refillable Plastic 5 I $5 285,714 380 $13,9’~-

5% Refillable Glass Containers
80% Corrugated and Boxboard

4
3

t
~

$9,571,429
$123;000,000 2,856411I

$23,2~%-
$43,067

30% Printing and Writing Paper
80% Public Compost
50% Packaging Utilization
Increasing Packaging Utilization
40% Plastic Industrial.Containers

2
1
6
7
8

I
I

i

I

$32,285,714
$11,142,857

($222,000,000) I
($29o,ooo,ooo)

($83,428,57.1) !

672!
229

6,637
6,6.37

74.!.

$48,044
$48,659

($33,449)
($43,694)

1,127.,413)
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Table 1.9 COMPARISON OF POLICIES
POTENTIAL MANUFACTURING JOBS CREATED

Policy Tons Utilized Low Tons/Job High Tons per Job Range in
10% 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.

Plastic 731,400 100 250 3,000.to 7,300
Alternative Glass 211,.400. ... 230 .. 450 500 to 900

PaPer" and PaperboardPr0ducts 2,1 45;000 250 2700 800 to 8,600
Alternative Paper Products 300,000 1 05 370 800 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 dost 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 writing 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 con’ugated policy, which would impact about 9,000 firms, has substantiall
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.

.

y

Table 1.10 COMPARISON OF POUCIES
BY ADMINISTRATNE COSTS

Policy Ranki Public (Mill $) Private(MillS) Total (Mill $)
15% Refillable Plastic I $1 $12 $13
15% Refillable Glass Containers ~ $1 $12 $13
80% Corrugated and Boxboard $2 $240 $242
30% Printing and Writing Paper $1 $7 $8
80% Public Compost $15 $0 $15
50% Packaging Utilization $5 $535 $540
Increasing Packaging Utilization $5 $535 $540
40% Plastic Industrial Containers $3 $11

California Future3 1-24 41026A-|.00~
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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 onthe implementation of a trading system which minimizes
the transaction costs of..trading. If transacti,,on costs are high, then credits may not be used, and
the costs of the syste.m will be closer to the high estimate.

The savings from trading ~reprimarily 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 tevel
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 figui’es illustrated in Chart 1-11. These figures are based on industry averages and
typical 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 potentia.l 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-investmefit with trading would be somewhere between zero and the mid-
range figures, Which assumes’that half-o£.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 co.rrugated policy is over $600 million, however actual
savings are likely to be somewhat lower. For the printing 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.

California Futures 1-26 4~o26^-t.oo~



While trading can potentially add overall efficiency to the program, it may also cha
appropriate recycled content level. As illustrated’ in the examples in Appendix B, a market 
with high production and recycled content levels can meet the entire standard alone¯ The 
would be.n0 new di,?ersion through the policy~ The content level shotild achieve the inc
investment in recycling infrastructure that the policy is intended to stimulate. For an
policy, the content level that will .achieve this .investment with ;trading is higher than the 
level w,!thout. It does not appear that any of these policies will resuit in a single domina
trading credits.                                                ....

In the chapters that follow we pro~,’ide a detailed analysis of six market development p
involving recycled content, trading, and utilization. The appendic.esJto this report pro
detailed description of the cost-benefit model, and in depth discussions of recycled conten
tradable credits, agriculture compost development, and jobs created in recycling.
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Chart 1.11 COMPARISON OF POLICIES,' SAVINGS' WITH TRADING CREDITS 
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() Tabl.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% Refillable 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 $4·62.02 . $616.03 12,700 :000 $49 
30% Printing and Writing Paper $0.00 $68:73 $137.45 3,200,000 $43 

. 50% Packaging Utilization ·$91.53 - . $556)6 . $1·,021. H 38,349,000 $24 
40% PlastiC Industrial Containers $10.63 $34.38 $58.12 693,000 $69 
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ENDNOTES

1. Community Environmental Council, et al, Sonoma County Secondarv Materials Markets Study.
June 1991.       .’

2. Policy Option number, s refer to the California Futures report Developing Sustainable Markets
for California’s Waste: Market-Based poliqy Alternatives.

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 differenc.e 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 analyze two utilization policies in this report. One requires 50% utilization of packaging
weight by manufactkrers, and the other requires an increasing rate of utilization. The second
policy starts at 50% in 1994 and 1995. is 60% in 1996 and 1997, 70% in 1998 and 1999. and "
80% in 2000 and thereafter.

5. California’s Glass Markets: The lmpacts of Recycled Content. Pro’cessing Fees, and Market
Development Payments, by Wendy Pratt and William Shireman, for California Departmen~ 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 DavidMorris. The Economic Benefits
of Recycling, Institute for Local Self Reliance. Washington DC, January 1993; Robin F.
lngenthron. 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; Sa~nuel 1. Doctors, "Integrated Waste Management
Project Phase 11 lnterim Report." California State Hayward.for ClWMB, November 1992;

" Western States Glass RecyclingFact She’qLJune. 1992: "U.S. Bureau of the .Census," Statistical
Abstract of the United States: 1992, .Washington .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% OFTHEIR 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 Recover)., 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 ts expected to result in
the introduction of new packaging legislation at both the federal and state levels.

The movement represents a step beyond specific packaging mandates, and is intended to m
assign legal responsibilit)." for packaging to its manufacturer. How this responsibility is as
is the primary focus of policy discussions relating to manufacturer responsibility. The
committee has been discussing and evaluating eight "manufacturer responsibility" option
materials tax, packaging tax, minimum content standards, utilization requirements, manuf
responsibility, shared r6sponsibility, packaging stewardship, and a national secondary, ma
utilization trust fund.1

This analysis does not attempt to further discuss and evaluate the merits and demerits of the
manufacturer responsibili .ty 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
provide insight into the impacts of this and similar policies.
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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 material
specific, not resiii orgrade specifiC.

Weanalyze two different s’cenarios~ one tha~ ~et the utiliZi~tionrate at 50%, and one that
increases the rate, stfirting af 50% for 1994 and 1995, 60% in 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, dnd 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 material in a number of ways, including recycled 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-us’ers ~;vould certify with the state. Once certified, they would be able to earn or sell
utilization credits to manufacturers. In order to simplify, 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
m California could sell credits to a glass container manufacturer.

Out-of-state manufacturers that utilized recycled content in their packaging could count
that toward their o\vn 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 f6r secondary materials in California, and create an
incenuve for manufacturers using secondary materials to site in the state.

If utilization credits were not available, manufacturers could purchase disposal credits
f~om 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 u~e¯$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 ~t cost more than $160 a ton to recycle and
utilize a material, 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 ANAL YSIS

The utilization policies analyzed have a cost per ton of $41 fo.r the 50% policy and $42 for
the increasing utilization policy.

The total net cost, over the seven years of the analysis, is $1.5 billion for the 50% policy and
$2 billion for the increasing utilization policy.

These pol¢cies 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.

Over 75°~ of the diversion impact of this policy results from the diversion of corrugated and
paperboard and glass packaging¯

Collecting and processing this volume of packaging will create approximately 11,000jobs.
Because the policy results in a net cost to 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 o)"
$33,000. The jobs created by the increasing rate policy have a cost to the state of $44,000.

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 $68 per
ton for the 50% policy and $70 per ton for the increasing utilization policy.

GENERATION AND DIVERSION OF PACKAGING WASTE

Packaging waste accounts for about one-quarter to one-third of the municipal waste stream. Table
2-1 summarizes packaging generation from the EPA Waste Characterization Update for 1990.
California’s share, based on GDP, is 8.5 million tons.
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Table 2.1 Generation of Packaging Waste
~Material .US (Mill. Tons). i California Tons 50% Utilization
iGlass " ~ 11.9! 1,570,800 785,400

Beer, Soda: - 5.7i 752,400 376,200
Wine, Liquor 2.1 i 277,200 138,600
Food, OtherI .4.1 i 5411200 .270,600

Steel ¯¯ 2.9i 382,800 t91,40o
Beerl Soda i 0.1i 13,200 6,600
other Cans iFoodl 2.5i .330,000 165,000

Other .0.2i 26,400 13,200

Aluminum 2501800i 125,400
Beer, Soda i 211,200i 105,600
Other Cans i Negligible i

Foil, Closures! 39,600i 19,800

Paper and Paperboard
Corrugated

32.6
23.9

4,303,200!
,

3,154,800j
2,151,600
1,577,400

Milk Cartons 0.5 66,000’ 33,000
Folding Cartons! 4.3 567,6001 283,800!

Other Paperboard ! ’0.3 39,600 19,800
Bags and Sacks! 2:.4 316,8001 158,4001

Wrapping Papers I 0.1 13,200! 6,600
Other Paper Packaging i 1.0 132,0001 66,000

Plastics i 7.0i 924,000i 462,000
Soft Drink Bottles i 52,800t 26,400

Milk Bottles ¯ 0:4! .~ 52,800 :
Other Containers! 1.81 ’237,600 118,800

Bags and Sacks o.9i 118,800 59,400’

Wraps, 115i 198,000 991000
Other Plastic Packaging i 1.9.i 250,800 125,400

Plastic recycling o.3i 39,600

Wood Packag!n.g 7.9i 1,0421800 521,400

Other Packaging 0.2! 26,400 13,200

Total Container Packaging 19.21 2,534.400 1,267,200
Total Non-Container 45.2i 5,966,4001 2,983,200

Total Packaging I
~

64.4! 8,500,8001
I

4,;250,400
Source:. 1990 Waste Generation Update, Franklin Associates for EPA!̄  5/3/93
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Total

Aluminum Packaging
Toni Olvlrtid/U lillsld

$07 664 $66  $69.834 467  $72 195 460  $74.624.609  $77258.$11$80.108 083  $83.042.329 ¯
$67.664.566 !  $69.634.4@7  $66.238 782  $89 134.117 ¯$107,290.315 $111.23A061 . $131.426 778 " $562.625 066

$591
$561 : $568 $577 " $565

Glade Conlainam

1.040.604"
1,030.301 1.040604

$798.788 ’
$798.768 , $7.133.531 ; $16.591.011 : $2g.241.931

$6 ~ $18.; $24 + ’

727.435!
. 6T2.922!

($488.941.501|I ($508¯48T.493)! ($3.157.861 3941
($704.395.368)1($846.070,705)I ($4.109.456.304

¯ 15626)

3.250.0001 21.450 000
27.170.000

50% UllllZabOn $192.336.2)’5 + $214.784.615 . $249.556.754 $287.248.650 ; $329.396,421 $414.027.335 ! $2,060,326 162
n~ins~n~Ubhzet]on $192.336.275 ~ $214.754.815 ~ $269.033.009 S333.025.405 ; $432.678.931 S910.069.100 i $2.562,595958
Nil (Coil) or Binifil per ton diverted !+
50% Ulihzit)on ¯ . $67 + $74 ! S93 ’ S10S Sf26i
nc~iil~n~l U~hzatJon ~ $~7 ¯ $74 : $90 ; $98 S108 S117 ~ S94

Other Paper Packaging ~ ’, :

50% UhllzalJon 291.9021 293.653 t 295 415 " 297.188! 298.971~ 300.7651 302.569 2.080.462
356.6251 416.559~ 421.0701 464,111

$1.330.022 $4.658.953 i $7.792.129.I $11.800,529 $15.082.980
Incz~asm~l UbhzelJon  ($5.823 441)’  1S3;973.633)~  ($2.103.392); $477.693 ; $4.099.55T I $8.110.939 I

Nil (Colt) or Benefit per Ion diverted
$39 ST

$10 ; $19 J $29

Steel Cans~Packeging :

50% UIIIIZaUOn 172.064 : 173 441 176.227: 1.233.746
209.7941 211.472~ 1.554.929

$3.870.764 $5.200.674 .$6.553.791 , $8.106,140 . .$9.556.’380 $47,996;248
15.707 07"7 $7.311.567 ~. $I0.~04.255 ~ $12.62~.952 $59.256.607

Net IColl) or Beneril per ton 4*vlrlid . *
50% UtdlZlllOn S16 S22 I $30 $39
inc~’eas~n~l UbllzalJon 518 . $22 $35; $41 ; S50 S36

JObS LOll, All Ifldullrlll  .
525

5.697~ 5.7251 2,592 2.050
Vl~ue it JODS S30.000 ~ S30.870 $31,765 S32.666 $33.634 ! S34.510 S35.615
Nil Cost of Jobs LOll : , ;

50% Uhhzabon~ $139.326.263: $134,156.803 $115.047.163 ~ $I00.202.950i ,5.823.0, i $,9.~3,.880 $18.682.654
$72.290.5tS

~Jbl~c I S 7’00.000 : $720.300 S741,189 * $782.683 ~ $781.501 : $80T.580 ! $830.979
Pnvill, $70.000.000 ’ $7’2.030.000 $74.118.870 I $78.208.317 $83.087.946

Packaging Totals

5.287.9511 5.494.75SI 5.604.130I 5.700.218! 38.249.323
6.345.5411  6.593.707 7.845.7821     8.072.705  9.329.873 46.482.706

Total Nil (Coil) or Benefit
50% Uld~ZelJon : ($353.659.685): (S334.721 520)i (S289.554.27T)i($241.981.824 ($179.387J93)I ($112.553.701) ($42.893.140)(11.$54,452.2411
tnc~ellm~ UllllZel]on ~ ($353.659.885)! "(S334.721.520)1 ($362.164.899)~($307.194,254~1($297.231.838)I ($209.348.0161 ~$f88.970.3881!$2.030,3f0.597

(532)  (120~
($70)I

<$65)~ ($47 ($42)($57)i        S38)  IS26)         ($f8)

Diversion Summll~
TolaJ Wllll Ginlrehon 46.136,918: 48.957.280; 49.759.5531  50.635.978: 51.496.787I 52.372,233 53.262.501 354.553¯30__~

11%~ 11%. 11%~
11%: t1%~ 13%" ¯ 15%: 15% 18% 14%
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THE COST-BENEFIT MODEL

Table 2-2 summarizes the results of the cost-benefit models of the six packaging t3pes inclu
in the analyses. For each material .type, the table shows the quanti .ty diverted at each of the t
policies, the net benefi/or icost) for that material t2,.’pe, and the benefit or (cost) per ton. Ann
costs are summarized in Chart 2-2. Table 2-3 summarizes the results of three cost cat.egories 
the model~ as well as the job iml~acts: Th~ complete models ar~ in the appendix to. this chapt
Table 2-2 includes job loss and administrative costs for the utilization policies as a wl~ole. T
values are summed to determine the total diversion and total cost of the policy, as well as 
benefit or (cost) per ton.
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Table 2.3 Summary, of Utilization Policies
Value of Material-Mill $. Cost of Recycling-Mill $ Cost to End User- Mill $ 1994 1994 1994

Material 50% Increasin~ 50% Increasin~l 50% Increasin~l Direct Jobs Total Jobs ~ultiplier Job~
Aluminum
Glass

$742
$282

$939
$356

($231)
" _ ($91)

~ ($290)
($92)

.$0
($178)

$o
($225)

150
1,236

210
.1,731

60
495

Plastic $465 $595 . ($3,326) ($4,241) ($595) ($761) 2,695 3,773 1,078
Corrugated $1,026 $1,300 $1,130 $1,498 ($528) ($667) 3,420 =4,788 1,368
Other Pape~ $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,O57 11,281 3;224
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The results of the cost-benefit model show a cost of $41 and $42 per ton for the 50% and
increasing utilization policies, respectively. The cost per ton ranges from a high of $70 in 199
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 landfi’lls increases. Job loss is another factor that reduces the cost in late
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 ofmaterial, the overall cost over the ~even years of
the .analysis is high. The 50% utilization policy has a total net cost of $1.5 billion, ranging fro
$43 million to $350 million a ),ear. The increasing utilization policy has a total net cost of $
billion, ranging from $166 million to $3.50 million annually. The cost of the increasing utiliza
policy is higher in the later years,-even after landfill prices increase, due to the greater volum
of material that is diverted.

The utilization policies result in the creation of a large number of jobs due to the collection an
processing of 5.million to 6 million tons of material annually.: About 8,000 direct jobs could b
created in the first year of the policy. These jobs will, in turn, result in the creation of over 3,00
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 the50% utilization policy, this loss ranges from about 4,500 in the fir
year, 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 50% 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-
effective’ne.ss of the poli~y. The results of these .analysesare -~um’marized in Table 2-4 LadChart
2-4.
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Impact Without Job Loss

The job [.oss to the state results from the net cost of this policy’. Thisj0b loss will occur a
all sectors of the economy’. We did an additional run of the model without job. loss factor
to determine the extent of its impact. The policy still:results in a net.cost, although not a
as the baseline model. The cost.per, ton for.the two policies drops to abou.t. $25.

Without Aluminum

Aluminum is already recycled and utilized a( a high rate, and its high recyclabili .ty and scrap
often "carries the weight" of recycling other materials. As a result, it is conceivable th
aluminum industry, could argue to exempt themselves from the policy. If aluminum is e
it would eliminate a material with a net benefit, and thus. would increase the net cost 
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 o
high cost of recycling plastic -- about $750 per ton -- the entire cost of the policy ca
attributed to plastic. We ran the model without plastic to determine the impact of elimi.n
plastic from the policy. While this concept may be unappealing environmentally, it has
merit if diversion and economic impacts are considered. Eliminating plastic from the uti
policies results in a net benefit rather than a net cost. This change is dramatic -- switching 
a cost of $40 per ton to diverted to a benefit of $70 per ton diverted. The net benefit is over
billion over the seven year period. Diversion drops from 11% to 9% for the 50% policy and 
to 12% for the increasing rate option.
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DATA AND ASSUMPTIONS

THE COST-BENEFIT MODEL

The analysis of the utilization policies represent the sum of individual analyses for the six packaging
categories included in the policy) aluminum, glass,plaJti~, corrugated and paperboard, other paper
packaging, .and steel. The models for each of these six materials are in the appendix to Chapter 2.

C6niUmption and Diversion                            ..

Packaging data was based on the EPA Waste Characterization for 1990 and industry sales statistics
for each material. Historical trends for each materialwere 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 that figure~

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 ofinaterials 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 culler.has values of $20, $45, and $55 per ton. The value of the material
for the 50% policy is (.33 x 1 million tons x $20) *(.33 x 1 million tons x $40) +(.33 x 1’ million tons
x $65), or $39 million.

Collection and recycling costs

Material specific costs from DOC, NSWMA, ahd other studies were used where possible (see sources
in Appendix A).

Net Cost to End-User

The" net cost t~ the ~nd .u.ser. is th~ "additi’~nal: cbst "to manufacturers.to c’omply with the po. licy. This
id.epends on’ ~he exiJting level bf utffizatio~ "and "the a~ailability of utilization credits... Because it is
difficult to predict how manufacturers will meet the utilization requirements, 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 at no cost (existing recycled contenO, 40% at a $20 (½
existing scrap .value) and 10% at the cost of landfill credits, $160 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 $!60 peton.r 
Corrugated and Boxboard ,- 50% of the utilization at no additional cost, 40% at $20 to $23 per ton
(proporiional share of capital investmenO, and 10% at the landfill credit cost of $160.
Other paper packaging -. 50% of the u, tilization at no additional cost, 40% at $45 per ton, a mid,
range price for high quality mixed paper, and 10% at $160,
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Steel -- 50% of the utilization at no cost (steel cans are currently at 25% recycled content), 40% at
$25 per ton (½ the scrap value), and 10% at $160. Steel credits woul’d be available from foundries
and mills that utilize secondary steel at up to 100%.

Job Impac.ts

for California recycling programs..This.policy .also will result in a net loss of JobsWe assess jobs Created for each material based on our preh’minary survey figure of 920 tons per jobin.the state, due. to." 

the cos~. of compliance with the policy. The job loss is calculated by using the Total F(nal-Demand
Multiplier for Employment. ~Ve .used the multiplier for Miscellaneous Manufacturing Industries,
which is 23.8. This means flOat for every $1,000,000 loss in output in this_industry, a total of.23.8
jobs 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.

Capital Investment

IVhere 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 er~d-users.

A dministration

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,O00 firms would be regulated.

ASSESSMENT OFIMPACTS OF THE MANUFACTURER UTILIZATION POLIC

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

ADMINISTRATIVEREQUIREMENTS AND FEASIBILITY.

Even if they are minimized, the administrative costs of ~his 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 ~:ather than the more complicated
process of trading air pollution credits.

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

Y
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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 maferial 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 so.urc.e-reduce, .as eyeD" .ton less of packaging waste generated means
one-half ton less that the manufacturer is responsible for.

This may create some interesting trade-offs. Plastic is substantially lighter than glass, ho\vever
it is less recyclable, and in fact is utilized at far belowthe 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 plastid to glass or alumirium. 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
paying the state the land disposal cost. Manufacturers will balance the trade-offs of the weight
of their packagtng 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 iin~plement a manufacturer responsibility policy in the state ~s
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 frrther detail Both local gove .mments and manufacturers pass costs on to
consumer~, who. will ultimately pgy for the policy, in one form or another: It .is alsb impo~ant
to evaluate whether.thepolicy is regressive, placing a greater burden on consumers or firms with
fewer resources.

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

MARKET IMPACTS

This policy ,will have substantial impacts on markets for secondary materials. It should result i
a more favorable climate for businesses, including small entrepreneurs, that can benefit from th_~.
sale of credits by utilizing secondary materials¯ The impact on price of seco9dary 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 prices downward.

.

n.
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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 laxvs impacting packaging and solid waste. The implications
of this need. to.becarefully evaluated. If a utilization policy Was implemented, it would be
essential to coordinate and possibly eliminate some existing laws. For e.xample, the glass recycled
content [aw require-~ 65% recycled" content. ~y 2005/ I~" a manufacturer responsibility law was
passed, it 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 years.

UNCERTAINTY

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

How Will the market for tradable 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 finns from
the state?
How will international trade agreements such as GATT and NAFTA impact the policies?

POLITICAL FEASIBILITY

Manufacturer responsibility is being xvidely in Ca.lifornia and Khe U.S., largely .in responseand seriously discussed in solid waste policy circles. to Germany’s gree..n dot.system. Several other.

cou.ntries, including France and Canada are in the process-of implementing manufacturer
responsibilf.ty p61icies based loosely On the German model. While manufacturer responsibility
policies ai’e gaining momentum, industry opposition and California’s poor economy may be
difficult to surmount.

SUMMARY

This particular version of the manufacturer r.esponsibility~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 pagt. icular: ithas 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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ENDNOTES

1. Memorandum from the RAC Market Development Committee meetings, January 14, 1993 and
February 12, 1993.

2. Job creation is based on the 50% utilization policy.
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Table 2-A.1 Cost.Benefit Analysis for Market Oevelopment Policies
50% utiilzatlon in Aluminum Packaging

1994 1995 t 998 1997- 1998 1999 2000 Tolal

CA C,~nsump,on (ions) 249,~0 t 254.491 259.580 264.772 270.067 275~469 280.978,

Baseline D~vers,on "190~000 ¯ 195.700 20~.57i 207.618 213.947- 220.262 226.870 1.455 968
’" 50% Ui,~za|~on 124.750 127.245 ,129.790 132.396 135.034 137.734 140~489 927 429

l~creasing Uid~zai~on’ 124.750 127~245 165.748 158.863 189.047 192.828 224.763 1..173.26fi
tal mesa rates) 50% 50% 60%" 60% ~0% 70%, .80%"

MarKel Prices (pa~d by eno-uee;s" Siren) ’
Low $700 . $700 " $700 $700 $700 !$700 $700
M~d

Higr~
$800
$900

$600,
$900

$600
$900

$800
$g00

$600
$g00

6600
$900

$900
",S~00

falue of Mater~al Diveried -- $
All Malarial $152.000.000 $!56.560.000 $161.2$6.800 $166.094.504 $171.077.339 $176.209.659 $t61.495.949 $1.164.694.25t

50% Utihzatmn Only $99,800:245 $101.796.250 $I03,832.175 $105.908.819 $108.026.995 $110.167.535 $112,391.286 $741.943.304
Increasing Utilizal~onOnly $99.800.245 $I01 796.250 $124.598.610 $127.090.582 $151.237.793 $154.262.849 $179.826.057 $938,612.086

Collect;on and Recyclin9 Costs

$350 6350 $350 $350 $350 6350 $330

Value of Avol0e~l Land Disposal
Per ton $78 $64 S91 $98 $106 6118 $124
Net C~llect~on and recychng costs $272 $266 $259 S252 $244 $236 $226

Ne~ Cos! for colln.lrecy

All Mater~al $5 f.680.000 S52.056.200 $52,2106.969 $52.319.769 S52.179,568 $9t.781 597 S51o272,606 S363,475.639
.50% Uhhzat=on Only $33.932.083 $33.847.253 $33.615.667 S33.361.278 $32.948.233 $32.367 $88 - $31.750 538 S231.822.641

Increas=ng Uhhzal=on Only $33.932.083 $33.847.253 $40.336.800 $40.033.533 $46.127.527 $45.314.624 $50.800 861 $290.394.692

"~sl of Use by End.User $/ton

All Utdizal,on keve~s $0 S0 $0 S0 S0 $0 S0

Total addit. Cost to eno-user
All UtlllZailOrl Levels SO $0 SO $0 $0 SO $0 $0

Job Impacts
Jobs Created 150 153 156 159 162 185 189
CA Mulh~)lier 1 4 1.4 1.4 1.4 1,4 1,4 1,4
Tota) Jobs Creaied 210 214 218 222 227 231 236

Jobs Lost 0 0 0 0 0 0 0
CA rJ ult~i)her . 1.4 t..4 1.4 t.4 1.4 1,4 1.,4
Total Jobs Lost . 0 0 : 0 0 0 0 .0

MultiPfier Jobs Crealeo 60 61 62 . 6~ 65 66 67

~,verage Value of Jobs $30.000 $30.870 $31,765, S32.666 633.834 $34.610 $35.613
Net Value of Jobs Crea~e~i $1.796.404 $1.885..470 $1.978.952 $2.077.068 $2.180.049 $2.288.136 $2.401.592 $14.607.662

Capllal Investment
Capital Invesiment by InOustry

NO aaOlt~onal ~nvestmenl $0 $0 $0 $0 $0 $0 $0 $0

Net Benefit Or (Cost)
50% Uhhza.on Only $67.664.566 $69.834.46? $72.195.460 $74.624.609 $77.258.811 $80.108.083 $83.042.329 $524,728.325

Increasing Uimzat~on Only $67:664.566 $69.834.467 $86.238.762 $89.134.117 $107,290.316 $111.236.061 $131,426.778 $662.825.066

Benefit or ("Cost) bet ton dlverled
50% Utdizai~on Only $542

;ncreas~ng UtlhZat~on On;y $542
$549
$549

$566
$554

$564 $572
$561 $568

$582 S591
$577 $885

$S66
S665

t 4~Apr-93
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Table 2-A.2 Cost.Benefit Analysis for Market Development Policies
50% Utilization of glass containers

                       

         
    

        
      

      
       

           
              

994 1995 1996 1997 1998 1999 2000 Tola~
Consumption and Diversion
CA Consumption (tons) 2 080,602 2.0.81.208 2.102.020 2.1231040 2.144.271 2.165.713 2.187.371
D~version resulting ~rom Pohcy (IONS)

50% Utilization * 1.030.301 1.040.604 ¯ 1.051.010 1.061.520 1.072.135 1.082.857 1.093.686 7.432 113
Increasing Utihzatmn . 1.030.301 1:040.604 1.261.2 12 1.273.824 1 i.~ 00~98 g 1.5"16.999 11749.896 9.372.827

"(at these rates~ 50% 60% 60% 60% 70% 70% 80%
Price and Value Of Materiel
Merkel Przce’s (paid by end~users $11on)"

Low
M~d

$20
’ ~40

$20
$40

,. ¯ ~20
$40

$20
$40

$20
$40

$20  
$�0

$20
$40

High " $S6 $55 $55 $55 $58

Value of Malarial Diverted .- $ (assume 33% of ihe material diverled at eac~ value)
50% Utilizalmn $39.099.923  $39.490.922  $39.885.831 $40.284.690 $40.687.537  $4t~094.412 $41.505.356  $282.048.671

Increasin~ Utihzation $39.099.923 $39.490.922 . $47.862.998 $48.341.628 $56.982.551  $57.532.177 $66.408.570  $355.698.768

Cost=
Collection and Recycling Costs
Cost per Ion S112 Sl12 $112 $112 $112 $112 $112

Value of Avoided Land Disposal
Per ton $78 $84 $91 $98 $106 $1t6 $124
Net collection end recycling costs $ 34 $28 $21 $14 $8 ($3) ($12)

Net Cost for �olln.lrecy.
50% Utilization $35.030.234 $29.136.912 "$22.071.21t  $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) ($20.998.767)  $91.945.320

Cost of Use by End-User $1ton
Low- No additional COalS so $o $o So $0

(id - Cost of credits : 112 scrap S20 S20 620 620 $20 $20 $20
H~gh - avoided landfill credits $160 $160 $160 $160 $te0 $180 1160

o
Total addit Cost to end.user assume10% ofcreditsfrom avoidedlandfill. 50% low cost. 40% mid cost)

50% Utitizatmn $24.727.224  $24 974.496  $25.224.241  $25.476.484 $25.731.248 $25.988.561 $26,248.447 $178.370.701
Increasing Utilization $24.727.224  $24.974.496  $30.269.089  $30.57t.780 $36.023.748 $36.383,985 $41.997.514 $224.947.838

Job Impacts
Jobs Created (920 tonsljob) 1.236 1.249 1.261 1.274 1.287 ’1,299 1,~12
CA Multiplier 1 4 1.4 1.4 1.4 1.4 | .4 t ~4
Tolal ,Jot)s Created 1.731 1.748 1.766 1.783 1.801 1.819 1.837

Jobs Lost ’ 0 0 0 0 0 0 0
CA Mull iphe~"
Total JoPs .Lost

1.4. 1.4
¯0’ . 0

1.4
.0

1.4
0

Multipher Job~ Created 495 499 5̄"I0 5.15 620  525
Average Value of Jot)s $30.000
Net Value of Jobs Created $14.836.334

$30~870
$15.419.254

$31’.765
$16.025.076

$32.688 $$3.634
$!6.654.702 $17.309.065

$34,610  
$17.989.138

$36,813
$18.695.931 $t16.929,$01

Capital Investment
Capital investment by industry

Low- $o so so so so $o .$o SO
Mid $o So $o $o So $o $o $o

High $o So so So SO So $o so

Net Banefl! or (Cost)
50% Utilization ($5.821.201) $798.~68 $8 615.456 S16.601.826 $25.832.541 $38.343.$59 $47.077,064 $129.447.813

Incre’as mg Utll=zat=on ($5.821.201) $798.768 $7.133.531 $16.591.011 $29.241.931 $43.685,328 $64.105.744 1155.735.112

Benefit or (Cost) per ton diverted
50% Utilization ($6) $1 ~8 $16 $24 $34 $43 $17

Increasing Utilization ($6) $1 $6 $13 $19 $29 $37 $17

14-Apr.93
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Table 2.A.3 Cost-Benefit Analysis for Market Development Policies

50% Utilization of Plastic Packaging
1994 1995 1996 1997 1998 1999 2000

Coneumotio, and Oiversion
CA Consumphon (tons) Conlsm’ers

Gthe~ Pacsagmg

           
  

      

609.000
616 000

1.225.000

646.149
651.112

1.297.275

665.5B4
.568.22S

1.373.814 .

727.363
727.454

1.454.889

771.754
768.919

1.540.707

818.831
6¶2.748

1.63t.608

868,780
869.074

1.727.873

81~.800
612.500

50%

848:838
648.638

50%

686.907
824.289

60%

727.435
872.922

80%

770.353
1.078.495

70%

815 804

t.t42.126
70%

863.937
1.382.298

80% "
6.561.266

Price and Value of Material

$0 $0 $0 $0 $0 $0

High S200 $200 $200 $200 $200 $200 $200

’alue’of Mate~al Diverted .- $ {assume 33% of the material ufihzed at each value)
¯ 50% Utdlza1~on $55,864.375 $58,863.863 $62.336,.820

In,easing Utll~ation . ~55.584.375 $58.883.853 ~74.804.185

$66.014.693  
$79.217.631

$89.909.’;60  
$97.873.384  

$74.034,224  $78.402.243  
$t03.647.913 $128.443.889

$465 148,768
$595 434930

Collection and Recycling Costs

$730 $750 $760 $750 $750 $760

Va~ue of Avoided Land Disposal

;~er ton $78
Net �ofle¢lion and racycung costs $872

$84
$666

$91
$659

$98 $108 3t18 3124
$632 $644 $635 $626

Net Cost for colin.{racy.

50% Utd~zat~on  $411.600.000
Increasing Ut~l~za{~on $411.600.000

$431.992.378

$431.992.575

$452~671.787

$543.206.145
$474.287~380 $496.107.509  $818.038.618 $640.824.288  $3.325.5t9.
$589.t44.856 $694.550.513 $725.249.862 $865.3t8.880 $4.241.062.611

.~OSt of Use Py End-User $1ton

LOW Cosl Utilization
Mid-Cos1 Uhlizahon

Uliliza{ion Landfill Credds
$80

$t60
$80

$160
$80

$t80
$80

$t60
$80

$160
$80

$160
$80

$160

TO181 addlL Cost Io end-user
50% UhllZatlon

Increasing U td~Zallon

(Assumes 15% at zer
$71 050.000
$71,050 DO0

o. 2.5% at $80 and 
$75,241.950
$75 241.950

remam;ng 60% al
$79.681.225"

$95.617.470

 $150)
$84.362.417

$101.258.901
$89.360.980

$125.t08.372

$94.833.278
$132.466.589

$100.218.641
$t60.346.628

Job Impacts

.~obs Creale¢ 2.695 2.854 3.022 3.201 3.390 3.$60 3.601

Total Jobs Cream� 3.773 3.996 4.231 4A81 4.7~15 5.025 " 5.322

Total Jobs I~ost

0
" 1.4

o

0
1.4
o

0
i 1 4

~

0
1.4

. o

0
1.4
0

0
t.4 ."
0

0
1.4
0

Value of Jobs
Value of Jobs Creeled

$80.000
$32.340.000

1.142

$30.670
$35.24t.254

1.209
$31.768

$38.402.762

1.280
$32.688

$41.847.934

1.356
$33.634

$45.602.154

1.436
$~4.610

$49.693.169

1.521
$38.613

$84.161..f92 $297.278.484

Capital levostmont

Low
M~

High

$17.880.02~
$17.580.021
$17.380.021

$17.880.021
S17.580,02t
$17.880.02t

$17.580.021
S17,580.021
$t7.580.021

S17.580.021.
$t7.580.02t
$17.880.021

S17.680,021
$17.580,021
S17.680.021

S17.$60.021
$17.560,021
$t7.560.021

S17.860.021
$17.580.021
S17.$80.021

S91.528.093
S9t.528.093
$91.$28.063

Benefit or (Coati
50% UtdlZahon

Increasing UtlhZahon
(S394 725.625)
{$394.725.625)

.|S413.129.418)
($413.129.418)

(S431.613.410)
($525.6~6.648)

(S450.807.171) (S469.956.776)
($$49.338.192) ($676.t80.348)

(S488.64f.S01)
(S704,398.368)

($808,487.493) (S3.1S7.861.394)
($846.070.705) ($4.t09.456.304)

~eneftt or (Cost) per ton d~verted

50% Ul*llzalmn
Inc)’lesing UtiliZe{Ion

($644 )
($644)

(S637)
(S637)"

($828)
($638)

(S620) (86t0)
(S629) (S627)

(Sag6)
($etT)

(S889)
($612)

S-Apr-g3
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Table 2-A.4 Cost.Benefit Analysis for Merlcet Development Policies
50% Utilization in Con’ugeted and Papemoard Packaging

            
       

         

  

1994 1995 1996 1997 1998 I gg9 2000 Tot-~

¯5.700.000 5.800.000 $,900.000 6.200.000 0:300.000 0.500.000 6.~00.000

2,850.000 2.goo.ooo ¯ 2.g5i).00; 3.1;0~.000 3.150:00’0 3.250.00; 3,2$0.000 21.450,000
2,850,000 2.900.000 3.540.000 3.720.000 4.410.000 4.550,000 5.200.000 27.170.000

’;0% 50% ~B0% 60% "70% ¯ . 70"& .809*

~.~e end Value of Mater~’.l
Market Prices {981d 0y enO-users S/ton)

Low $25 525 $25 $25

Va~ua of Matona~ [~verta4 - $ (assume 33% o~ ~e ma;erml diverts0 a! earn value)
50% Uhl~zatlon $136.372.500 $138.76,5.000 $141.157.500 5148.335~000 5150.727.500 $155.512.500 5155.512,500 $1.020.382.500

Increasing Ubl~zabon $135.372,500 $138,765.000 5169.389,000 $178,002.000 $21~.01 $.500 $217.7171500 $248.820.000 $1.300.084.500

Per tc~ $75 $54 $Sf 598 5108 5115 $124

Net ¢ollecbo~ 8nO rocyct:ng ¢~StS ($31) ($37) |$44) ($51) (55g) (568). (577)

(S86.925.000) ($105.850.000) ($125.325.000) ($155.550.000) (S154,275.000) (S215.375.000) ($248.625.000)’ (S1.129.925.
($85.92s.000) (s105.550.000) ($153.990.000) (5187.850.000) (5257.955.000) (5307.123,000) (5397.800.000) (51.497,535,

Cos! of Usa i)y End~User
Low No

Mi0 - C~

572.001.225 $72,801,225  $73~01.225  576.001.225 576.801.225  S75.401.225  S75.401.225  $525.008.57
$72.001,225 572.801.225  588.321.470  $91.201.4~0 $107.521.714 $t09,7ef.714 St25,441.959~  5657~050.777

Jogs Created 3,420 3.450 4.248 4.464 5.292 5.460 6.240

Jogs Lost 0 0 0 0 0 0  0

CA MulU~rer 1.4 ¯ 1.4 1,4

Tots1 Jo0s Losl 0 0 0 0 0 0 0

MulO~0er JG0s~r~ate~ .~ 308 . 1.39.2 ~ 2.117 2.184 ’ 2,495 ¯ .

Average Value of’J~s $30.000 S3~870 $3.1.765
Net V~lue of J~s �~ea~e~ $41 040~000 $42,971 ~040 $53,975.479 S71.197,t45" $751587.635 S88.891,060 $.432.027.234

S0 50 S0 SO ~0 S0 S0 So
$66.003.062

S132.00e.123
S05,003.052

S132.005,123
546.003.082 ’ ~06,003.062

5132.005.123  $132.006.f23
$54,003,002

$t32,006.123
566.003.00~

$13~,006.123
$50.003.002

$152.000.1E3
S343.6361364
$687~272,727

Ne! Benefit or (Con!)
50% Uldizatmn S192.335.275 $214.784,815 $24g,855.754 5287.2ae.550 $32g.398.421 s372.073.911 S414,027~335 s2,050.325.I52

Incrnas~n9 U~l~zal]or~ $192.336~275 $214.754.815 S259.033.009 S333.025,405 S432,578,931 $490.008.42t $510.00g.100 52.502.593~958

(Cost) per !on dive�tad
50% UIillza!~on 5@7 S74 185 193 $105 I114 Si28 see

574 se2 sgo $08 1108 $117 194

000
000

2
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Table 2-A.5 Cost.Benefit Analysis for Market Development Policies
50% Utilization in Other Papor Packaging

1994 1995  t 996  1997  1 ggfi  1999  , Tolal2000
:oneumptlon and Oiverelon
CA Consumption (tons( 593.B04 567.308 $90.930 584.375 597.942 601.529 605.t36

293.653 295.415 297 166 296.97t 300 789 302.569 2.080 4fi:
¯ 293.653 354.498 3*;8.825 4t8.*;*;9 421 070 484.111 21620.418

(at meeo rates) 50% 50%- 60% 60% 70% 70% 60%

($5) (SO) ($S) ($5). (SO)- " ($S}
S 0 SO $0 SO SO SO SO

$10 910 S10 510 S10 S10 S~o

50% Utd*za~on S461.636 S484.*;26 S487,43.; S490.360 S493.302 $496,262 S499.239 S3,432 763
Increasing utl10zsgon S481.638 $484.S28 $584.922 $588.432 S690.622 $694.766 5798 783. $4.323.600

S80 980 $80 S80 S80 S80 S80

Value of Avoided Land Olsbos~
Per ton S78 384 Sgl Sg8 $106 S1t6 $124

S2 (541 (Sll) (518) ($28) (S35) ($44)

Not Cost for �oll~.lrecy.

*;0% Utd~za~on $583.804 (SI.174.813) ($3,249,567) ($5.349.377) ($7.773.2401 ($I0,526.760) .($13.313.043) (S40,902.796
Incroasmg U~l~zauon $583.804 (S1.174.613) ($3".899.480) (S6.419.253) ($10.882,$39) (S14.737.464) ($21.300.869) ($57.830,411

Cost of Use by ~d.Ular Slton

Low No additional cost $0 $0 $0 $0 SO SO SO
Mid - Cost Of credltSluee $45 $45 $45 aSS $4$ S46 SsS

H~gh - Avoided landfill crec~ltS $160 $150 $160 $~eO $teo sleo $~eo

~Total addlL Cost to e~d-user  40% mid cost)( assume 10% of credils ~om lvolded landfill. 50% ~ow cost¯
S0% UtlhZa,on S~.924,ee ~ S8.984.209 SI0.044.1 IS S10A04.379

In~easmg Ubhza~ofl S9.924.661 59.984.209 S12.092,938 S69,094.228

Job Iml~cts
Jobs Create� 350 3*;2 425 - 428 502 505 $81

Total Jobs Created 490 493 596 599 703 707 813

JODe LOSt 0 0 0 0 0 0 0

To(el JoPe Lost 0 0 0 0 0 0 0

140 141. 170 171 201 202 232

Avorago_ ...vaJue of Jobs " $30.0~0 $30.810 551.765" "  ~32.655 $33~34 S34.9~0 $35.e~3
Net Value of Jobs Cre~ted $e.995.~03 s6~27s.596 "

Net Benefit or (Cost)
*;0% Utfliza[mn (S5,623,441 ) ($3.973.833)  (S901.970)  51.330.622  ~S4.85~.953  $7.792.129  siI~$00~$29 $15.082~969

Inc;’oaemg Ublizatmn (S5.823;441 ) S3.973,833)  ($2.163.392)  S477~693  S4.099,567  $8.110.939 S13.915.487

(S20) (Sts) (S3} S4 $~6 126 SSa ST
($20) ($14) ($61 $1 110 319 $26 $6

15-Apt-g3
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Table 2-A.6 Cost.Benefit Analysis for Market Development Policies
50% Utilization of Steel Cans and Packaging

         

              
  

    
      

                 

1994 1995 1996 1997 1998 1999 2000 Total

Consumption and Diversion
CA Consumptmn (tons) 344.129 346.882 349.657 352.454 355.274 358.116 360.961 2.467.491

~lverslon resuttmg from Poi~cy (tons)
50% Ut:hza[mn 172.064 173.441 174.828 176.227 177.637 179.058 180.490 1,233,746

Increasing UtH~zatmn 172.064 173.441 209.794 211.472 .248.692 ’250.681 288.785 ¯ 1.554.929

(at these rates) 50% 50% 60% 60% 70% 70% 80%

Price and Value of Material"
Mariner Pncos.lpald by end-qse.rs

Low ¯ $40 $40 $40 $40 $40  540 S40
M~d

High
$5.0
$60

550 ,
$60

S$0
$60

580
$80

SO0
$80

580. SO0
S60

alue of Mater~al O~vertecl .. $ (assume 33% of the material diverted at each value)
50% Utilization  $8.517.185  $8.585.322  $8.654~005 $8.7~3~237  $8.793.023 $8.883.367 $8.9341274 $61.070.413

t.ncre asin’g Ut~’hzatmn $8,517.185 $8.585.322 $ t 0.384.806 "$10.4671664  $~2.310.232 $12.408.714 $14.294.838 $76.968 982

Costs
Collechon and Recychng Costs
Cost per ton $100 $100 $100 $100 $100 $100 $100

Value of Avoided Land Disposal
Per ton $78 $84 $91 $106 $115 $124
Nel collection and recycling cos $22 $16 $9 $2 ($6) ($15) ($24)

Cpst for �olln.lrecy
50% Ulilizatmn $3.785.416 $2.775.054 $1.573.455 $̄352~454  ($1.065.821)  ($2.685.869) ($4~331.769) $402.920

Increasing Util~zalmn $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 $1ton
Low $0 $0 $0 $0 $0 S0 $0
M,d

~-hgh
$26

$180
$25

$160
$25

$160
$25

$160 $160 $16o
$25

$18o

Total add~t. Cost to end.user ( assume 10%. of credits from avoided landfill. 50% low cost. 40% mid cost)
50% UtH,zat~on  $4.473,673  $4,509~462  $4,645.538  $4.581.902 $4.618.557 $4.655.506 $4.692.750 $32.077.389

Increas=ng Util=zat~on $4,473,673 $4,509.462 $5.464,646 $5,498.283 $6.465.980 $6.517.7o8 $7,508.400 $40.428.152

Job Impacts
Jobs Created 206 208 2t0 211 213 218 217
CA Multipher 1 4 1.4 1:4 1.4 1.4 1.4 1.4
Total Jobs Created " 289 291 294 296 298 301 303

Jobs Lost
CA Multiplier 1 4 1.4 1.4 . 1.4 1,4 1.4 1.4

Total Jobs L’ost ¯ . ,., . "

Mulhplier Jobs Createcl ¯
Average Value Of Jobs

83
$30.000"

’ 83
$30.870

" 84
S31.765

85.
$32.666

85"
$33,634

86
$34,810

Net Value of Jobs Crealed $2.477.727 $2.569.g77 $2.665,663 $2.764.911 $2.667.654 $2.974.630 $3.085.381 $19.406.141

Capital investment
Cabltal Invest~tent by tn(2ustry

None Needed" $0 $0 $0 $0 $0 SO $0

Net Benefit or (Cost)
50% Uhhzatmn $2.736.823 $3.870.784 ~ $5.200.674 S6,653.791 $8.108.140 $9.868~360 $11.668.674 $47.996.246

Increasing Util~zahon $2.735.823 $3.870.784 $5:707.677 $7.311,567 $10,204,255 $12,625,852 $16~802.650 $59.258.607

;;enefit or (Cost)per ton d~verted
50% Utd~zat~on $16 $22 $30 $37 $46 $$$ $66 $39

Increasing Uhhzatmn $16 $22 $27 $36 S41 $60 $58 $38
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Table 2-A.? COder.Benefit Annlynin ~or Mar~at Develol~men! Polk:ms
8ummaey Table for 50% and Incree~l Utilization in PKlmliling . Wimout Job Lena
1994  1 g 95  1 gge  1 g g 7  : 998  ~ ggg ¯ 2000  Tota~

Aluminum Pa~aging

129 790 !32.399~ 135.034. 137.734;
153 748* 158.863 189.~47’ 192.828!

$72,195.460 ’ $74,624.609  577.258.811  $80,108.083$83.042.329 : $524 728 325

555@ ’ S584 : $572 $582 ! S59~ ; $5~’~-
5SSs ; S581 S568 S577 i S585 " $505

Giaee Containam

1.030 301 1.082,0571 ~.093.685: 7 432
1.030,301 1.291,212; 1.273.824 1.500,989 1 515.999’ 1.749899s 9.372 827

S0% Uhliza~on. (S5,821.2011’ ’" $798.788 : 58.815,458 : 518.601.626 ! 525,832,541 ¯$36,343.539 ~ 547.077.094 ¯ $129 447 813

(S5.821.2011: S798.760 . 57.133,531 ~ $18.391.011 " 529.241,931 ’ 543,885.328 I S64.105.744  5155.735 112

Nat (Cost) or 8anef!t per ton d~vartad

;nuaaSm~l Ubhzabon ¯ (561 51 ’ . 513i $29: $3~ ~ $~7

Plastk: Packaging :

848.638: 686.907~ 727.4351 770 353i
813,804I 863.9371 S.125,573

824.289; 872.922; 1,078.495t 1.142.1261 I 382 2981 e.581 2ee

50% Uhhzabon : ($394,725.625)~(S413.129.418 j ($431 613 410)1{5480.807.171)! ($469.956.776);

In~easm~ UM~za~on ~ (S394.725.625) : (S525.818.8481!(5540.338.19211 15878.180.348111S704.395.308)11$848.070.70511 1S4.t09,458.304
Hot ~Cost) Or Benefit per ton dive~ed

1S037)I ,58281i (582o,] (S8,0), (S509) (S580)i (sets)

Is83~)! (,0291, "* Is8271; (eel 71 (s612)j (s826)
(S83811

Cor~gat~ and Pape~rd Packaging l

50% Utdizlbon ’ 2.850.000 t 2.900,000! 2.950.000~ 3Joo.ooo~ 3,150.0001 3,250,000 3.250,000 21,45o.ooo

2,900,000i 3.540,000]. 3,720.000! 4,410.0001 4.550,000 5,2oo.ooo .  27.17o.ooo

Total Net ~Cost) or Benefit
$214.784,815 $249,859.734 I 5287.248,650 I$329.398,421 I $372,073.011 5414.627.335 i $2.060.326.182

IncraasJn~ UbllZa~]on  * $192,338,275I S214.784.815 ! $289,033.009 ~ $333,025,403 ! $432.878,931 ~ $490.668.421$810.069.100 ’ $2.502.885.958
Hat ICoat) or Benefit par ton diverted

~ $74 ~ ; S93 : $t05 ! 5114 St28 I $98

nc~’ea$,n~l Ubhzarlon S97 ! S74 ~ 582 i, s9o: see ! St08

Other Paper Packaging !

291.902 ’ 293,653~ 295.415! 297.1881 298,971! 300,785 302.5691

291.902 293.6531 354.498i 356,625] 418.5891 421.070

Total Net ICu$t~ or Benefit
($5,823.4411J {$3.973.8331; $901.9701~ $1,330.622 : $4.858.953 i S7.702,129 S11,800,529 $15.082.989

Inueasm~ Utihza~on       ;  (S5.023.4411; ($3.973.83311 ($2,163.39211 $477.693 I $4,099,587 $8.110.939 513,915.487 S14,843.021

NOt {Cost) or Bonoftt per ton diverted
-; ($201! 539 I $7

tnc~’easm~ Utihza~on ~ (S20) $29 ~

Steel Cans/Packaging

Tone Divar~edlUtlllsed
180,490I30% Utdlze~on  ’, 172.0@4~  173.4411 . 174.8281 178.2271 177.6371 179.058 1,233,748

172.0641 173.441! 209.7941 211,472i 248.6921 250.881 1.554.929
Total Nat 288.7851

52 735 823. i ’ 53.870.784 ! $5.200.074 i $8.853.791 ! $8.108.140 59,888.360 $11.8"58,874 $47.998.248
$2.735.823 I" $3.870.784i $5.707,577"1 $7.311.567 i $10.204.255 "I 512.625.852 St8.802.050 S80.258.80T

$t~t 822! 8301 s3~! sss $851 $39
S35~ s,8$41IInCl"Oas0n~ UbhZB~lOn * S 16 $22 ! 527 ! $58 538

o
~ Ut~hzat~on t ¯0 ! o! ol o o o

V~ue of,~o0s $30.870 ~ $31.765 ! $32.889 i $33,634 534,610 $35.613
! $30.000 1

30% Utdizaboni S0 50 : so i 5o 5o So SOi
. SO :, 50 ; $0 i $0 5O 5O

S720.300 i  S741.100 i 5782.083 I $784,801 S807.800 5830.979 55,347,313
Private ~ S70.000.000 ’ , S76,288.317 ! 578.480.098 580.786.021 583.097.948 $534.751,253

Packaging Totals -
Tone OlvonedlUtillzad i
50% Utdtzaoon ~ .:  t S 183.581 ’ ’- 5 287.951 ~ 5.494.755; 5,804,1301 5.788.218 5,831,170 30.249,323

5.183,581 ;  6 345 541 ; 8 593 707 7 848 782 8.072.705 9.329,873 48.452.708

Tote Net ICost~ or Benefit
50% Ulihza~on ($24.2t0.487~S200,584.7171 ($171.507.094) S141 478 87411 ($f03 784.81011 ($64.319,041!

~920.f78.8231
i (S2t4.353.602)1

Inc~allin~ UbhZlOOn ~ ($214.333.602)1 ~$93.879.871~($200,584.71711 ($214,527.1201 (5179.829.399!; (5171.830.2481~ !$119,832.349) ISf.104.407.3oe
Net~Colt) or Benefit ~er ton divlrled ¯ {539)I {532)I ($28~t (stg) ~Stf) ($24]

($3911 ~ (S34~i IS271 IS221 ($15~ (528

48.957.280 ~ 49.789.553 ; ~0,635.9~e ~ 51.496.787 52.372.235 53.262.88~ 354,853.30!
51% 115
18%! 14~

~Px.~..oo~ . 2A-7



                                                           

        

  

           

   
    

     
   

   

   
   

Tabl~ 2-A.| Coet-Be~eflt Anciya~ /~r ~rBot Devetc)pmeul Polk:sea
Summary Tabte for 5eeA and Inc~aain~l Ullli~eUo~ in Pac~n~l. Without Aluminum
1994 ¯  1 ggs  ~ gg8  1 gg7  1998  ~ ggg 2000

Aluminum Pac~agiflg ’

50% UtilizeS]on 124. 750 132.386; 135.034: 137 734: 140,489. 927 429
224,783: 1.173:265

$74.824.909 . $77.258.811 i $80.105.083 : $83.042.329 S524 728.328
3131.426 778 1862825 068

Sss8 $58a ! S572’ S552 S591 ; $588
$554 ’ $561 "$588 ! $577 ’ S585 : S585

.

G~se Con~inem

1.051.0t0 : 1.061.520! 1.072.135i 1.082.8571 7.432.!13
1.281.212" 1.273.82a! 1.500 989: t.815.gggi 9.372,82T

50% uliliza~on "  . (SS.821.201):. $798.788 ! Sf6.eot.828 : S25.832.541 S36.343.5S9 ! $47.077.084 1 S129.447.8~3
($5.82t.201)~ $708.788 1 $18.591.011 * $29.241.931 : $43.885.328 ! $64.105.744 i $t55 735 st2

,~17.(S8)I
$1 ;.

($9)1 51 i ¯S37 I $17

Plas~ Packaging

50% Utilize"on 727.4351 770 353; 815.804!
893,937I 5.t25,573

872.9221 t.078.495~ 1.142.129! t.382.2901 6¯561.266

50% Util~zaoon ($431.813.410)[ (S450.807.171)1 ($469 958 776)I ($488.941.501)! ($508.487.493) (S5.157.661.3
($525.8t6.648)i ($549.338.192)1 (S576.180.348)i ($704.395.305)! (S846.070.705) ~$4.109.458

Net ~Cos~) or Benefit per ton diverted ~ ~
(S820)~ ($910); ($599) ($589) (sate)

Inuea~n~ Ubhzabon ($829)! ($827) ($917) (s8t2)
t

Co~gat~ and Pape~oard Packagingl

Tons Oive~edlU~tllzed
5~ Ufllizabon 3100,000, 3.150.000i 3,230.00o 3.23~.000;  2,.o.000
In~easmg U~lizl~on 2.850.000 3 720.000! 4.410.000i

4.550.000 5.2oo.o00  27.170.000

50~ Utillzabon ~ $192.336.275 ~ $214.784.815 S240.858.754 i $287.248.650 !$329.395.421 ~ S372.073.91f $414.627.335 S2.080.328.102

~easmg U~liz6bon ~ $192.336.275 ~ S214.784.815! S289.033.009 I $333.025.405 !S432.678.931 i $490.668.421 $8t0.089.100 ¯~ S2.562.s95.955

Net ~Coat) or Benefit j ton diverted
50% Ut*hzabon I S87 ! $74 555 i I st05 S114 $128 S99

$82 :. $goI $98I
$108 $117 $94

I

Other Paper Packaging ;
Tons OivartadlUtilized ~
50% Uhlizebon ;; 291.902 295.415 297.183I 290,971!

300.785 302.589 2.080.462
354.408 356.8251 4f8,559I

421,070 484,111 2.620.418

50% Utiiizabon ~ 1$5.823.441); ($3.973.833)i~ ($901.970); $7.792.129 S15.082.989$1.330.822 i $4.858.953 !
In.easing UB~Za~On i (S5.823.441)~  (S3.973.833 (S2.183.392)i

$477.803 i S4.099.587 ; S8.110.939 $13.915.407 $14.843.021

Net (Cost) or 8eneflt per ton dive~e4
$39 S7
S2g S8

St~l Can~Packaglng ~

Tons Diverte4/U ~i~lzed
50% Uldizebon 174.825; 178.227: 77.637i 179.0501 180.490 1.233.746, 172.064

280.95t 288.7~s 1.554.920
21t.472~i 248"8~2I.    ,Total Net ~Cosl) or Beflefil 209.794!i

$5.200.874 ! ’ $5.553.751 ! 55.1.oe 591588.500 $11.558.674 $4T.996.249

Inueesmg Ub~izabon , S2.735.823 S3.870.784 i $19.8021850 S59.258.807

$22~ $30 i S37 $48 i $55 $95 $39
$22 527, 535i S411 $50 $58 $38

4.397; 3.774! 2.9871 2.167 1.334J 5.278 5.001i
in.easing Ubliz, a0on ~ 5.276 5.001 .5.115I 4.040 3.087

S30.870 $31.785 : $32.889 t $33.634 $34.810 S35.6¶3

$139.950.297 ! $123.348,554 $47,493.849 S708,049.13550% Uiillza~on~ $158.284.538 St54’.309.49o $100,471.109 ;  $75.001.299
Income,hE u~zaoon ; $158.284.538 5154.389.48o $178.958~803I $180.78,.903 $172.036.369 J  $139.828.054 Sf38,440.$32 $1,102.895.759

S720.300 $741¯f89 ! $752,683 I $784,801 $807.580 ~ $530:gTg J  S5.347,$13

372.o3o.ooo $74.118.570 I $78.268,317 I $78.480.098 $80.756.021 S83.097.940i  S534.751.253

’
Packaging To.Is ¯
TOns DivenedlUtilized
S0~ Uhl~za~on 4.956.767 5.158.181 I 5.342.3691 51499.098 ~ 5,626,483 5.690.88t 37,321,894

~ 5’056’3361
7.879.877 9.105.090 47.279.4405.o58.338I 8.189.793i

6.434.843! 7.958.735

(Cost) or Benefll
SO~ Utilizauon  ’ ($440.282.704)($424.788.84411(S383,382,852)  (S339A50,087)!$201.404,730) ($219.428.422) ~$1541748.86S! 1$2;245.356,084|

Increamn~l UMizabon ($440,282.704) ($424.765.64411 ($479.722.485~$429.748,419~ ~$451.250.932) ~s37o.694.484 ~$383,547.48o): ($2.B60.021.130)

MeI~CoaI) or Benefit per t,on diverted
I50%.Utllizshon , (Sag) : ~S84~1 ($74) (S63) i$39! I$27~ ($8O3

Is,z!

Tot~ Waste Generabon 48.957.280 ~ 49.789.553 ~ 50.835.976 5t .496.787 52.372.233 53.282.$81 354.053.308
11%1 11% 1t%

t3%

94
.304
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~904 1995
Aluminum Packaging

Tone Dive rtedlUtt}iseo
127.245~ 129 790~ ~ ~32.386  ~35 ~34 137 734 140.469~ 927 429
127.245~ 155.7~8 1~8 863:: ~89 047 192.828~ 224 783 ? 173.265

S69.834 467 $72.195 460 374 624.609 ~ $77.258.81~ $80.I08.083  $83~04~ 329 3524 726 325
$69 834.467 $86.238 762 $89 134.1~7 $107.290.315 $~.236.06~ ~ $131.420.778 , see2 s25 oee

$549 $556 " $564 ’ $572 $582 ; $391 , $566
$549 $55a ; $50t; $566 $577 : $585 $505

G~ss Containers
Tone OivertedlUtit~zed

I 040.604. 1.261.212~ 1.273 824 1.500 989 I~515.999; 1.749,696~  g 372 827

¯ $798.768 $8.615~456 ; $I@.601.626 ~ $25832.541 $~@.343.$59 i $47.077 064 i $129 447.813
s798,769

St $0; .  S13~ $t9 $2g ~ S37"! . $17

Plastic Packaging

TOnS DivertedlUt|lli~ed
648:838; 680.907~ ¯ 727.435I 770.353; 815.804i 863.9371 5.t23.573

50% Ut*ilZO~on  (S644)’
In~eomn~ Ubhza~on  ($844) :  ~$837)’  tS839)’  (S029).  ~S627) ;           ;SOl 7)  ($012) ;  (se2e)

Co~gat~ and Pa~e~olrd Packaging;

50% UtslazB~on 2 850.000 ~ 2.900.000 ~ 2.950.000 : 3A 00.000 ; 3.150.000 [ 3.250.000 3.250.000 ~ 21 ¯450.000

In~ellln~ UbllZa~on 2.850.000. 2.900.000 ~ 3.540.000 ~ ,3.720.000 ~ 4.410.000 ; 4,550.000 5.200.000 I 27.170.000

Total Net (Coat) or Benefit ~ ~ ~ "
50% Uflhzabon $192.336,275 $214.784.815 : $249 856,754 i $287,248 650 I S329,398,421 " $372.073,911 ~ $414.627,335 ~ 32.060,326.162
In~elsmg U~l~Zabon $192.336,275 $214.784,815 ~289,033,009 I $333,025,405 ~ $432,6~8.931 . $490.668,421 ~ $610,089,100 I $2,582.595,958

50% U~diza~on  ~67

Other Paper Packaging ~ ~ ~ ,

~0% utmza~on 291.902 : 293.653 295 415 ~ 297.188 ~ 296.971 ~ 300.765 ~ 302.560 i 2~000402

m~eaam~ Ubhzabon 291.902 293.653 354 498 356.625~ 418.559~ 421.070I
484.111 , 2.620.418

In~eisln~ U~fizabon f ~2.064 ~ ~ ~3.441 209. 794 ~ ~ ~ ~ ,472 : 248.892 ~ 250.681 I 288,785 ~ 1.554.929

5~ Utd~zabon " " ~ S2.735.823 ~ S3.870.784 S5.200.874 $0.553.791 38.108.140 : $9.868.300 : S11;058.074’~ ¯ ~47.9~e.246

"
V~eofJobs : S30.000 S30.870 ; S31.785 S32.686 ~ S33.634 S34.610 S35.6~3

so~ ut,.zo~o.~ so so ~ so so ~ so ~ so ~ so ~ so

~hc~ S700.000 " 5720.300 S741 189 5762.883 ’ S784.801 ~ 5807 560 ~ S830 gTg~ 55.347.513
Pnvate: S70.000.000 . $72.030.000 $74 118.870 $76.268.317 ; $78A80.088 ~ s80.756.021 $03.097.840 ~ $534.751.253

Packaging Totals ".

50% Utd~zsuon 4 469.017 4.534.943 ’ 4.001,044 ~ 4 767 321 ; 4,833.777 ~ 4,950.414 ~ 4.967.234 33.123.750

total Net ~Cost} or Benoftt
50%Uhhzm0on . S180.392.023 : S212.564.701 ~ $260.s06.316 3309.328.297 ~ s368.t91.960 ~ s424.622.460 $484.277.000$2.237.482.769

inueesin~uffitzt~on $18~.392.023 , $2~2 sed.?o~ ; 33~.080.526 S369.508.703 ~ S504.250.100 ~ $504.763.020 $752.390.834 ~ $2.91 .95

i 12%

8.988



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

INTRODUCTION

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

In most situations, refilling has been shown to have the lowest energy requirement and cau
least amount of water and air pollution of the containers tested.I Yet, the refillable market’
has dropped dramatically in the last 25 )’ears. Refillable bottles held 40% of the nationa
container market share in 1965, and only about 5% in 1989. The decline for refillable glas
:drink bottles in this period was everi more dramatic, dropping from a 90% market share in 
to 15% in 1985.: Changes in supermarket structure, centralization of beverage distributo
consolidation in the industry, and movement toward recycling have resulted in a dramatic de
in refillable market share.

Recycling centers are presently reluctant to pursue the limited markets now available for re
So long as just a fe\v small, distant brewers are interested in the process, there seems to be li
economic reason to sort all glass bottles in order to isolate the narrow group for whicl~ a re
market exists.

¯ However, major markets may be within reach, Large b/ew~rie’s such as Anheuser-Busch re
that they have developed a new generation of glass, bottles which could either be refill
recycled. They have not chosen to bring these containers into the California market, how
In addition, Owens-Br0ckway has developed refillable soft.drink, bottles for European mar
but the container 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 stat
example, iarge breweries indicate a reludtance to introduce more durable bottles because 
regional coml~etitors may be ’in a better position to refill them than they are. Large gla
plastic bottle manufacturers have little interest in introducing refilling, because every time 
is refilled, a ne\v bottle is displaced. High sexver charges and increased water use from w
are also cited as barriers to refilling. Finally, recycling centers are discouraged from s
bottles when just a tiny percentage are of the brand and type for which refill markets exis

Until a larger i~frastructure is in place, it is unlikely that recycling programs or centers
able to incur the sorting and transportation expense required to market empty bottles for ref

state
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This policy c(~uld 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 beyond the
mandated fifteen percent.

HIGHLIGHTS OF THE ANALYSIS

The refilling policy result.~ in t,he highest pei" ton benefit of the .six policies analyzed. The
plastic r.efilling b’enefit ranges from -$44. per ton to $1,171 per ton, and the glass benefit per
ton ranges from $261 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.

The combined overall net :benefit of these policies ranges from $40 million to $112 million
over the seven year period of the analysis.

The direct diversion impacts of this policy are minimal. However, the policy will reduce the
oversupply of culler, provide~a high-value use of secondary plastic, and may lay the
foundation for broader reuse and r.ef!ll.ing efforts,

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 $14,0OO for th~ 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.

California Futures 3-2 4~o26~,-~.oo6



Table 3.1 Waste Generation Data for Glass and Plastic Beverage Containers

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Glass Containers Sold, "’3.253.000.000 2.838.0001000 2.596.000~000 2.336,400.000 2.102.760.000 1 ;892.484.000 ;703.235.600 1.532.g12~040 1.379:620.836 1,241.658.752 1.117.492.877
Glass Containers Recycled 1.645.000~000 1.803.000.000 1.774.000.000 1:450.904.400 1;305.813.960 .175.,232:564 1,057.709,308 951.938~377 856.744.539 771.070.085
Policy Glass Refilled 0 0 0 0 126.165.600 113,549.040 102:194.136 91.974.722 ¯ 82.777.250 74.499.525 67:049.573
TII Glass Containers Refilled 242.000.000 265.000.000 226.000.000 216.960:000 315.414.000’ 283,872.600 255.485.340 229,938~806 206.943.125 186.248.813 167.623.932
Plastic containers soM 559,000.000 531 .o0o.ooo 542.000.000 536.580.000 531.214.200 525.902,058 520.643~037 515~436.607 510.282.24 I 505~179,4191 500.127.624
Plasllc c.ontalners Recycled 172.000.000 300.000.000 363.140,000 359.508.600 355.913.514 352,354~379 348:830.835 345.342.527 341~889.|01 338;470.210 335.085.508
~last=c C#ntainers Relilled 0 0 0 oi 79.682.130 78.885,309 78:096.456 77.315.491" 76~542~336 75.776.913 75.019~144

ITons Glass &Plaslic Sok~ o
Tons Glass & Plastic Recycled

850.517
422.717

744.900 665;133
;~67 709

561.104
386,454

508,181
349.944

460.518
317.064

417.590
287.450

378.924
260.777

344,093
236.751

312.715
215.107

Policy Tn Glass & Plashc Refdla0 0 470.75~ 0 0 36,854 33,646 30.755 28.148 25,797 21.764
% Baseline Diversmn 49.7% 83.2%~ 68.3% 68 9% 68.9% ~68 9% 68 8% 688% 68 8% 68 8% 68 8%
Pohcy Olversion (Refilling) 0 0% 0.0% 0 O% 0 0% 6.6% 6.6% 6 7% ,6.7% 68% 6;9% 7 0%
:Total Div@rslon
i%AB 939 Diversion

49 7%!
0.94%

632%
1.03%

68.3%
’ 1.00%

66 9%
0 90%

75 4%
0 88%

75 5%
0 78%

75.5%
0 70%

75.6%
0 62%

75 6%
0 56%

75.7%
’ 0 50%

75 7~
0 44~

3-3



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 I%.
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. Thiscan beimportant when the markets ar~
already saturated for these materials. By essentially removing 15% of the glass and plastic from
tl~e supply of secondary materials, this policy can help to relieve the supply-heaD’ markets for
these materials. Increasing the refillable market share ~o 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 ayear,
andeS43 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 governments 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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Ta~ble 3.2 Cost.Benefit Analysis for Market Development Policies

15% Refillabia Glass Beverage Containers

1994 1993 t 988 t997 1988 t 999 2000 Tolel
~-oneumptlon end O;vemioe
:AConsumpt~on(GlsssBev, Cont. 2.102.780.000"1.892.484.000 1.703.238.000 t.532.9t2.040 1.379~820.836 1.241.858.752 t.t17.482.877 10.970.184.t 0
),-4~s~on resulting from Policy IContamers)"

t 26.t 65.600 1t3.548.040 102.194~t38 91.974.722 82.7~7.250 74,499~$25 87.049.573~ 838.209~84

end Value of Material  -
~lrket Pnce~ (Price of Glass Bottle)

6ee~ - high $0.t8 $0.t8 $0A6 $0.t8 ~ " $0A6 - $0.16 $0.~e
Wine - m~ 30.38 $0.35 $0.35 $0.35 $0,35 $0.35 ¯ $0,35

talus of Mete~’ml Refilled
low (ell low $17.663.184

mid1 10% wine. 90% $22.356.544
$18~898.866
$20.t20.890

$14.307.179
$18.108.801

$12.876.461
$16.297.921

$11.5881815
$t4.868.129

$10.429;934
$13.201.316

$9.388.940
$1~.881.184

$92.149.378
$118.834.783

high (20% wine. 80% $24.778.924 $22.301.031 $20.070.928 $18.063.833 $18.257.452 $i4.631.7o7 $13.108.530 $129.272.414

C~w~on end Washing Costs
Cost par borne S0. f t $0.t t $0.11 $0.11 $0.11 S0.11 $0.1 t

Recycler Savings from Refilling $0.02 $0.02 10.02 $0.02 S0.02 30.02 $0.02
Value of Avo~ecl Recycling
Per bo~e S0.0 t $0.0t SO.O~ $0.01 $0:01 $0.01 $0.01
~ ©olle~ion end refilling costs $0.08 $0.08 S0;08 $0.08 $0.08 $0.08 $0.08

Net Cool for �oim./refilSng
$10.093;248  ’$9.083.923  $8.t75.531  $7.357.978  $6.622.180  ~$,9891982  $5,383.906  $

Aeditmnel invesm~ent wlo trading $2:8t7.702 $2.817.702 ’$2,817.702 $2;8t7.702 $2.817.702 . $2.817.702 $2.817;702 $t4.870.00

Job Impacts
J~obs ;:)e;’ 1+000,000 bottles refilled .. 3.5
.h)bs C;’eeted 442 397 358 322 280 26t 2:36
CA M ultipli4~- 1.4 1.4 1.4 1.4 1,4 1.4 t .4

"r,,~F’~"~ree ted 818 558 501 451 406 365 329

129 1t8 t05 94 88 70 09
t.6 I;8 1.6 1.8 1.6 t.8

To~al Jobs Lost 207 188 188 151 136 122 110’

Mu~plmcJobs 99 89 80 72 88 56 $3
Avm’ege Value of Jobs $30.000 S80.870 S31,785 S$2,@88 $38.834 $34.610 388,613
~l~Value ~ Jobs Created $2.969.744 S2,750.280 S2.547.034 S2.358.809 S2.184.493 S2.023.059 S1.873.555 $16.706.973

investment by industry
With Trading SI.004.539 SI.004.580 SI.004.539 SI.004.580  SI.004,S39 $1.004.889 S1.004,838 SS.230.000

Without Trading $3,822.241 $3.822,241 $3,822.241 S3.822.241  S8,822.241 .$3 822 241 S$.822.241 $19,900.000

5dmini~mt~e Co~e .
-.  Pub~  $140,000 $144.060 3t48.238 $152.$37 ¯ $156.080 "  $18t.$12 $t66.1H St.089.503

Pr~ete $1.500.000 31.042.264 S1;689.0t0 31.738.918  SI.789.346 o $1.~4t.237 St,OG4.6~$ Sf2.f92.329

I1~ Benefit or (Coot)
low $8,803,680" $7,778.878 $8.840.535 S5.085.836 S5,204,621 $4.400.281 - $3,835.700 $42,937,782

mid S13.497.040 $f2.000.g03 $10.842.158 $9.407.297 S8.284.t35 S7.281.6@3 $8,329,944 $07.423.t39

$15.9~9,420 $t4.181.044 S12.804.284 $11.173.212 $9.873.488 ,$8.692.0S4 S7.617,290 s8o.o0o.700
S5.985,978 S4.959_178 S4.022.832 S3,f68,135 S2,387.119 $1.672.579 S1.017.998 S23.213.817

~ow S0.07 $0.07 S0.07 $0.07 S0.08 $0.08 $0,00 S0.07
mid S0.fl

~,gh S0.I~’.
Wsthout trading (low)

S0.12
S0,04

S0.12
S0.04

S0.12 S0.12 $0.12
S0.03 $0.03 $0.02

¯ $0.11
S0.02

$0.12
S0.04

~enefit (Cost) per ton of bottles
S279 S274 ,268 S260 S~52 S241 S229 S261

$409 $403 S306 S387 S377 S368 $397
H~h S473 S488 S483 S456 $447 S438 $426 $486

W;thou~ trading (low) S 190 |175 SiS7 $~38 S113 S00 $81 $~41

2 I-A =r-93

8;

@

52.656.788
0
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TABLE 3-3
JOB IMPACT OF GLASS REFILLING POLICY - 1994

Direct Jobs Created
Multiplier Jobs Created
Direct Jobs Lost

¯ Multiplie~" Jobs Lost ¯

Net Direct Jobs Created -
Net Multiplier Jobs Created
Total Jobs Created

442
176

129

¯ 78
313
98

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.

~:" :~.., ’.
..... ~...:: -.? .:.i/-: .... Chart 3,4 REFILLABLE GLASS CONTAINERS
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Table 3.4 Refillable Glass Containers -- Sensitivity Analysis

iLow Value Mix iMid. Value Mix !High Value Mix =W/out. trm

15% Refillable Market Share - Baseline Scenario (Table 3.2)
Total Net Benefit (Cost) (.m;llion $) $43 i $67 $80 ~ $23
’1996 Net Benefit (Cost) (millionS) $7 ; $11 $13 ’ . $4
Benefit (cost) per ton (S/ton) $261 i $397 $456 ’ $141
Total tons diverted (tons) 165,000 ! 165,000’ 165 000i .165,000

20% Refillable.Market Share (Table 3-A.1) !
Total Net Benefit (Cost) (millionS) $90 i $135 i $158 $70
1996 Net Benefit (Cost) (millionS) $14 i $21 $25 $11
Benefit (cost) per ton (S/ton) $298 I $432 $490 $232
Total tons diverted (tons) 302,0001 302,000 302,00.0 302,000

25% Refillable Market Share (Table 3-A.2)
Total Net Benefit (Cost) (million $)
1996 Net Benefit (Cost) (million $) I.
Benefit (cost)per toh ($iton)

Total tons diverted (tons)

$137
$21

$311
439,000

$202 $236 $117
$31 $37 $18

$445 $503 $266
439,000 439,000i 439,000

Reduced Job Scenario (Table 3-A.3)
Total Net Benefit (Cost) (million $) ¯ $30 $55 ~ $67i $’~-~
1996 Net Benefit (Cost)"(million $) $5 $9 $11
Benefit (cost) per ton (S/ton) $183 $321 $383 t $63
Total tons diverted (tons) 165,000 165,000 165,000 165,000

Increased Job Scenario (Table 3-A.4)
Total Net Benefit (Cost) (million $)
1996 Net. Benefit~ (Co.st) (million $).-
Benefit (cost) per ton (S/to.n)
Totaltons diverted (tons)          ’,

$58 $82I
$9 $13

s352 .I
165,o0oi    16510001

$95t $38
.$15 $6

$5411

!..$232
165,000 165,000

Avoided Land Disposal (Table 3-A.5)
Total Net Benefit (Cost) (million $) i
996 Net Benefit (Cost) (million $)

Benefit (cost). per ton (S/ton)

Total tons diverted (tons)

$52
$8

$317

"1

$77i
s12 !

$89!
$14

165,000
$451

165,000
$509

165,000

$32
$5

$197
165,000

Reduced Value of wine bottles (Table 3,A.6)
Total Net Benefit (Cost)(million $) ! $43
1996 Net Benefit (Cost) (million $) i $7
Benefit (cost) per ton (S/ton) I $261
Total tons diverted (tons) i 165,000!

$63
$40

$369
165,000

$71
$11

$404
165,000

$23
$4

.$141

165,0’~
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Changin,q ~he Percent Refilled

The first set of variables that were modified are the percent of containers, that would be req
to be refilled. Because the refilling rate for glass containers is already 9%, the model was n
for 10% refillable share. At 10%, there would be no additional costs or benefits, as the sy
would remain essentially ’at:status quo.

The benefit of the policy increases as the market, share increases. This relates¯to two features’:
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 t
increase refilling capacity without adding ~additional capital investment.

Chanqe in Job Impacts

We also evaluated :.the impact of changing our assumptions on job-related benefits, to determi
the impact on the overall cost-effectiveness of the policy. In this analysis we assume that th
increase in jobs is only 2 per 1 million containers ~:efilled, rather than 3.5. This results in a
reduced overall benefit of the policy of I- 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 be~’era
industry multiplier of 3.1, however, given the uncertainties in the use of multipliers, congervativ
figures :are more realistic. In this case, the net benefit of the policy increases by about 2-cent
per container refilled.

Reduced Cost ~of Wine Bottles

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

Avoided Land Disposal¯ ¯ " .... " -

The final analysis compares the results of the model using the avoided cost of landfilling.rathe
than the avoided cost of recycling. For glass containers, this is about 3,cents each. The resu
is a greater net benefit of 2-cents per container.
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DATAAND ASSUMPTIONS FOR THE COST-BENEFIT MODELS

WASTE GENERA TION MODEL

Data on sales and recycling of plastic and glass beverage containers are taken from California
Department of Conservation Biannual. Reports. These, docu~n~nts provide figures on sales and

J recycling of beverage containers. Because 9% of glass beverage containers are already refilled,the
% additional diversion from the policy r. epresents only 6.of.the market. Tons "of containers are ba~ed

on a 4,000 container/ton conversion for glass and a15,000 cont&iner/ton convbrsion for pla’stic.

COST-BENEFIT MODEL: GLASS

Consumption Data

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

¯ [arket Price

The market price represents the price for a new "throwaway" glass b6ttle~ This is the cost that is
avoided by refilling, and thus represents the savings from refilling. This number is based on figures

~ from breweries that currently refill and a glass distribu.tor.We assume three different combination
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 refilling in the state. The net benefit .of the policy will increase as more wine
bottles 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" inputs for glass containers are relatively stable, and
the glass indu.s.try has little room to raise Prices giv’en the fierce compe.tition between con. tainer type~
in the bever:age market.                             .’...

Co$t$

Collection and washing costs are based on current figures frobrewers in the northwest, asm 
surveyedby 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 recyeler saves by refilling, compared to rec~gcling. This
assumes a payment by the brewer of 5-cents per bottle, handling costs of 2,5-cents, and transportation
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
refilled. This is used instead of the avoided cost of landfilling because most beverage cbntainers in
the state are recycled. One cent represents the difference between the 2-cents per bottle collection

s
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The additional investment without trading is the difference, in annualized payments, between the
capital investment without trading, and the capital investment with trading.This represents an
additional cost of the policy without trading.

Job Imt~acts

The increase in jobs required for refilling, as opposed to one-way containers is based on an analysis
by Noel Desautels of Environmental Resources on "Refillable .Containers and .lgbs in Ontario".. The

figures from this study are applied’to th.e be.v’erage cont,iiner sal~s in California under th~’s poli~v. "
This number, 3.5 persons per I million bo~tles refilled, is consistent with anecdotal evidence of

~ employment requirements.The loss of jobs in the glass container manufacturing industry are based
6 on figures from the Glass Packaging Institute on employment in the glas~ industry.A multiplier of

1.4f or jobs created is used. The glass industry" multiplier, for jobs lost, is 1.6.

Capital [nvestment

Capital investment requirements are based on industry figures on the cost of bottle-wa’shing equipment
and assumptions about the number of firms that would make the tnvestment. The number of firms7

that make the investment to refill will depend, in part, on how the policy is designed. ..Is long as
there is trading, only some percentage of the umverse of beverage manufacturqrs 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, ,a.ccording to ABC, there are 6 large breweries and 72 small
ones. This leaves 378 soda. wine cooler~ and mineral water manufacturers. In addition, some
numbe’r of the 800 wineries and 50 dairy processor~ ~n 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 mtght close, rather than use refillables. For the glass analysis we assume
that one of the six large breweries and 8 of the small breweries) make the investment, and 5 of the
800 wineries, a total of 14firms and $5.2 million.

This level of investment for glass would provide capacity for up to 415 million bottles a year, an
average of 270 bottles per minute if each firm "operates their machine 7 hours per day, 260 days per
year. This figure is quite reasonable given the equipment that is available on the market today.

Bottle..~asher~ range from 25 per minute for. a m,an.’ual loaded machine to over 1,000 per minute for a
fully automated ma6hine for beer bottles. In~,estment "by ¯.these "fourteen firms" w~uld 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 larg’e
breweries would invest in new equipment (two already have some equipmenO,, and 60’ small breweries,

20 each ~t three different investment levels..The total investment would be $19.9 miliion~

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 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 capaci& for up to 415 million bottles a year, an
average of 2~O bottles per minute if each firm operates their machine 7 hours per day, 260 da.vs per
year. This figure is quite reasonable given the equipment that is available on the market toda.v.
Bottle waJhers range from 25 per minute for a manual loaded machine to over 1,000 per minute for a
fidly autamated machine .for beer bottles. 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
bre~,eries would invesk m new equipment (two already h,~ve, some= equtpmenO, and 60 small breweries,

¯ 20 each at three different investment levels. The total investment wouldbe $19.9 million,

A dministrative 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 da.v a month) to the policy. In both cases, the base
salary is $50,000 a year.

RESU LTS OF THE MODEL -- 15% REFILLABLES FOR PLASTIC 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 betxveen negative .7-cents to 8-cents per container refilled, depending on the size
of the container. The range is dep’endent on the type and number of containers refilled. Like the
glass policy, this allows for the development of a refilling structure. Unlike the glass policy, there
is no existing infrastructure. The primary bamer 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.
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Low [ t~ree nalf-p~nl cations) . .$0.08
¯ M;a~half gallon m,lk) . $0.09

~Low (I~ HG. ~ HP. ~ PE~ S4.302.835

High. haft gmlon or PET S0.1

~ ome $0.03

Lar~ Domos $0.10

M~d Value M~x S6.235 127
High Value Mlx Se.892

~ ~000.000 Dottles refdJed -- 35

~ Benefit or (Cost)

$0 000
S0.07
$0.08

SI.221

Table 3.5. Cost-Benefit Analyeis for Market Development Policies

15% Refillable Plastic Beverage Containers

1994 1995 1996 1997 1998 1999 2000 Toll

’ 528.902.058 520.843,037 818.430.807 510.282.241 505.179.419 500.127.024 3.808.785,181

78 885.309 78.098.458 .77.318.491 " 78.842.339 75.778.913 75.019.144 541.317.778

S0.08 ’S0.08 $O.Oa " S0~09
SO.Og SO.Og $0.09 S0.09
S0.20 S0.20 S0:20 S0,20

$0,09 $0 08
$0,09 $0.09
$0.20 $0.20

S4.289,807 S4.217.209 ¯ $4.17$.037 84.133.288 $4.091.983 $4.051.034 $29.231.180
$10.472.028 $10.367.304 $10.283.831 810.180.99$ $10.059.38S $9.988.791 S71.859.938
$11.981.124 $11.831.613 $11.713.297 $11.596.164 $11.480.202 $11.398.400 $82.009.643

S0.00 S0,09 S0.0e $008 S0,0B $0.08
S0.13 S0.13 $0.13 S0,f3 S0.18 S0,I$

S0.0$ $0.03 S0.03 S0.03 $0.03 $0.03

So os ~,So.o8 SO.OS SO.OS S0.08 S0.08
$o 1o $o,Io SO.1 o $o.Io $0,10 $0.10

$5.521.972 $$.48@.752 $$.412.084 $5.357.964 85.304.384 $5.251.340 S37.892.244
$e.172.775 $6.111.048 $6.049.937 s$.989.438 $5.929.543 $5.870.248 $42.388.110

$6.823.S79 S6.755.343 $6.687.790 S6.620.912 $6.554.703 $e.489.1$8 $46.823.989

$14.785.733 s14.785.733 $14.78$.733 s14.788.733 s14.788.733 $14.788,733 ~78.980.000

279 276 273 271 266 268 2a3
1.4 1.4 14 I 4 I 4 1.4 1.4

390 387 383 379 378 371 388

1.8 1.6 tl8 1.0 1.6 1.6 1.6
10 10 10 10 10 10 10

100 99 98 97 98 98
$30.000 S30.000 $30.000 S30.000 $30.000 $30,000

S3.010.263 $2.980.181 $2.980.3Sg $2.920~888 s2~891.647 s2.862.731 $20.886.886

s772.131. .’ $772,1~I ~772,131~ S77~ 131 ,       $772,18f $7~’2,181 $4.020.000
$t5.881.685 $18.887.868 " $tS.887.~88 . $18.587.806 $18.6s7.665 $1s.s87,865 $81.000.000

s140.000 $844.060 sf49.822 $1s5.818 $102.048 $188.030 $175.271 s1.09$.$49

($38.248) ($127.180) ($218.79~) ($313.218) ($410.553) ($8t0.936) ($1,589,174)
s5.$23.189 s$.378.620 $5.231.944 s5.083.019 $4.931.719 $4.777.913 s30.s73.729
s8.351.464 88.198.833 s8.043.7se s5.886.713 $5.727.377 $s.s85.614 $42.2s?,$66

($5.909.939) (se.088.014) ($e.287.881) ($6.449.88$) ($6,633,486) ($6.819.507) ($43.920,309)

SO.O00 (SO 002) ($0.003) (S0.004) ($O,OOS) ($0.007) ($0.003)
S0.07 SO 07 $0,07 S0~07 $0.07 $0,00 $0.07
$0 08 S0~08 S0.08 $0.08 S0.08 $0.07 $0.08

(SO 07) (S0.08) ($0,08) (S0.08) (SO.Og) ($O,Og) ($0.08)

($7) ($24) ($42) ($01) ($81) ($102)
$1.080 S1.033 $1 018 $ggfl Sg/G

$1.208 $1.191 $1.173 $1.154 $1,134 SI.113

($1.124) ($1.189) ($1.21e) (Sl.264) ($1.313) ($t.394)

23-Apt-g3

($44)
$I.013
S1.171

($1.217)
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Chart 3.5 ANNUAL BENEFIT OR (COST) PER TON FOR 15%REFILLABLE PLASTIC
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Like the glass model, the positive, behefits of this model are driven 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 comprise a larger share of the container mix, as in the low value scenario. PET soda
bottleshave a ’high value, and thus as more PET bottles are replaced,.the net benefit increases.
While this r~ge of costs results in variations in the net benefit, it reflects the variability and
flexibility of plastic containers. There are a wide variety of applications in which plastic
containers cotitd 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 f
job loss, the job benefit of the plastic policy is greater than for glass.

or
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TABLE 3-6
JOB IMPACT OF PLASTIC REFILLING PoLIcY - 1994

Direct Jobs Created
Multiplier Jobs Created

Direct Jobs Lost
Multiplier Jobs Lost

Net Direct Jobs Created
Net Multiplier Jobs Created

Total Jobs Created

279
111

6
4

273
107
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 Ta
and Charts The complete models are in the Appendix of this chapter.

ble 3-7

Chart 3.7 REFILLABLE PLASTIC CONTAINERS
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Table 3.7 Refillable Plastic Containers -. Sensitivity Analysis

’ ’;Low Va~ue Mix iMid Value Mix High Value Mix !W/out trading

15% Refillable Market Share. Baseline Scenario (Table 3.4) :
Total Net Benefit (Cost) (million $) ($2)i. $37 $42 I ($44
1996 Net Benefit (Cost)(millionS) ($0.10) $5 $6 i ($6)
Benefit (cost) per ton. ($/ton) .($44) $1,013 $1,171 i ($1,217)
Total tons diverted (tons) 36,000 36,000 36,000 36,000

10% RefillableMarket Share (Table 3~A.7).
Total Net Benefit (Cost) (million $) ($6) $20 $24 I ($68)
1996 Net Benefit (Cost)(million $) ($0.70) $3 . $4 ($10)
Benefit (cost) per ton (S/ton) ($232) $825¯ $983 , ($2,839)
Total tons diverted (tons) 24,000 24,000 24,0001 24,000

20% Refillable Market Share (Table 3-A.8)
Total Net Benefit (Cost) (million $) , $2 , $53 i $61 i ($20)
1996 Net Benefit (Cost) (millionS) "$0.45 ! $8 I $9 i ($3)
Benefit (cost)pe(ton (S/ton) $50 i $1,108 t $1,265 i :($406)

Total tons diverted (tons) 48,000t 48,000 48,000i 48,000

25% Refillable Market Share (Table 3-A.9)
Total Net Benefit (Cost) (million $)
1996 Net Benefit (Cost) (million $)
Benefit (cost) per ton (S/ton)

Total tons diverted (tons)

$6
$1

$107

60,000

Reduced Job Scenario (Table 3-A.10)
Total Net Benefit (Cost) (million $)
1996 Net Benefit (Cost) (million $) }..
Benefit (cost) per ton (S/ton)

Total tons diverted (tons)

($11)i
... ($2)I

($314)i
36,000¯

$70i $79
$10 $12

$1,164 $1,322I
60,000 60,000

$271

$7431
36,000

$33
$5.

$901
36,000

$1
$81

60,000

($7
($1,487)

36,000

Increased Job Scenario (Table 3-A.11)
Total Net Benefit (Cost) (million $)
1996 Net Benefit (Cost) (million $)
Benefit (cost)-per ton (S/ton)
Total tons diverted (tons)

$10
$2i

$271
36,000

$48
$7

$1,328
36,0001

$54
$8

$1,486

36,000

($33)
($5)

($902)
36,000

Avoided land disposal (Table 3-A.12)
Total.Net Benefit (Cost) (million $)
1996 Net Benefit (Cost) (million $)
Benefit (cost) per ton (S/ton)
Total tons diverted (tons)          ’

($13)i
($2)

(S350)
36,000

$26
$4

$708
36,000

$31
$5

-¯$865
36,000

(s55)
($8)[

(Sl ,523~J
36,0(~i
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Chan.qin,q the Percent Refilled

For plastic, we ran the model at three additional refillable levels, 10%, ~20%, and 25%. Bec
the policy results in a greater utilization of refilling capacit3." as the refillable level increa
because each container refilled contributes to a net benefit, the overall benefit of the p
increases as the percentage increases. For the low value container mix, the policy results in 
cost at the 10% le~;eL This is reversed at the 15% level.

Chanqe in Job Impacts

We also ran the models using the reduced job impact an’d increased, job impact scena
described above. The reduced job impact scenario results in a net cos! for the low-value cont
mix, and a reduced benefit of 2-cents p~r container as compared to baseline for the higher v
container mixes.The increased job impact scenario improves the net benefit for all th
container mixes.

Avoided Land Disposal,

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

COST-BENEFIT MODEL: PLASTIC

Consumption Data "

As noted above, these figures’are from DOC t~iannual Reports.

Diversion Resulting From The Pollc~

Because there is no existing refilling of CRVplastic, 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.

s"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 w~shing 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 |Vh~rton report~), for half gallon or gallon containers. We assume that this is
appropriate for 2 .’liter bottles .also, and is .not too .d.iffcrent.’from the costs for :glass. The .total
additional "costs are based on" the ihree "scenarios ab’ove.

The avoided cost 6f recycling is based On DOC data on the cost of recycling PET soda bottles..

Job ImPacts

.lob impacts are based on the Ontario study, noted above. We assume that employment to wash
plastic bottles is similar to that to wash glass. Again, a conservative multiplier of 1.4 is used. Job
loss is estima’t’~d from figures on total employment in the plastic industry and the percentage of total

w plastic consumption for containers,A multiplier of 1.61 for the plastics and rubber industry, is used
for job loss.
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Capital Investment

Capital inves’tment requirements are again based on industry figures. For the trading option , we
assume that only 9firms invest in bottle washing capacity, a total [nvestment of $4 million. This level
of investment would provide for an average capacity of 24.S bottles per minute, and would provide
three times more capacity t.han would be required by the policy," Wittiout trading, all beverage
manufactu, rers that use plastic containers would ~e required to invest ,- here~ we assume that 300
qrms make some inves.tment for a total of $81 million.

4 dministrative Costs

The assumptions 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. Fo
glass, the.without trading policy results in a minimum additional cost of 4-cents per bottle a
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 t
standard.      ~

It is clear that the net benefit of this policy is substantially reduced if trading is not incl
There are 456 beverage manufacturers in the state, plus some additional number of impo
If trading was not allowed, all of these firms would be required to make the investme
refilling, or to eliminate theirglass and plas~tic beverage containers. Some manufacturers
choose the latter. In addition, without tr:~ding, the policy would not encourage altern
refillable markets such as milk and wine, which result in substantial benefits.
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Trading allows those beverage manufacturers that want to refill the opportunity to do so. 
that .do not want to make the investment to refilling .may choose to purchase refilling credit
example, large in,state.brewers might b.e most ab.le to. establish refilling programs. 
regional or foreign brewers migh( find it more cost effective to purchase credits from in
firms. On the other hand, if in-state firms choose to maintain a non-refilling policy, th
would need to purchase credits, perhaps from regional brewers willing to implement the prog
but for whom the economics are currently marginal.
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O~e of the most importani benefits of the policy, which is not quantified in the model, is 
provides a means to establish local and niche markets in refilling, ranging fro
microbreweries to huge bottling and brewing plants who could buy back bottles redeemed loc
and ship them out to multiple states. Local markets are ideally suited to refilling, which
loses its edonomic benefits at a distance of much more than 150 miles. This is highly dep
on individual circumstances. For example, one brewery has access to low-cost back 
transportation that may make longer distances economically and environmentally advantag
Others must incur full costs for return shipment. Trading enables companies with a compa
advantage to make full use.of that advantage, Extendi.ng trading to markets outside the AB 
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system will help establish markets in areas such as refillable school milk containers and local
breweries.

Capital Investment

Tables 3-8 and 3-9 compare the bottle washing investment and capacity with and without trading
forglass andplastic containers. These figures are based on existing technology and prices.~
Under the trading scenario, investment by on!y 14 firms will provide sufficient c.apaci .ty to refill
20% of.the total glass, beverage c0ntaiaers (this would bring the total up t6 29%, since, we are
already a~ 9%). The investment i.s only 0.6¢ per bottle refilled over the seven year period of thd
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,t: 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 trading
policy.                                                                      ..

For plastic, the difference between the t~vo policies is more substantial. This is because thero are
a larger number of firms -- aboui 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 milliQn. 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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Trading Scenario -- Glass
..Table 3,8 Glass Bottle Washing Capacity

Type of Firm Number .Investment .-
Wineries
Beer (large)
Beer (small)
Beer (small)
Total

5 $1.,500,000
1 $770,000
4" $1,960,000
4 $1,000,000

14 $5,230,000

Average caPacity            ’
Capacity to Meet Requirement
Available Capacity (operating 260 days, 7 hour days)
% Refillables possible at capacity
nvestment per bottle capacity
nvestment per bottle, requirement level

Capacity(BPM)
1,000

1,000
1,000

800
3,800

271
126,000,000
414,960,000

20%
$0.002
$0,006

No Trading Scenario --Glass
Type of Firm ~ Number Investment
Beer (large) 4 $3,080,000
Beer (small) 20 $9,800,000
Beer (small) , 20 $5,000,000
Beer (small) 20 . $2,000,000
Total 64 $191880,000

Average capacity
Capacity at 260 days, 7 hours
% Refillables possible at capacity.
Times more than necessary
Investment ber bottle capacity
Investment per bottle, requirement level

Capaci~ (BPM)
4,000
5;000
4,000

500
13,500

211
1,474,200,000

70%
12

$0.002
$0.023
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Table 3.9 Plastic Bottle Washing Capacity
Trading Scenario .-. Plastic
Type of Firm    .Number

Dairies (small)
Dairies (large)
Total

Investment
5 $2,300,000
2 $676,000
2. $1,010,000
9 $3,986,000

Capacity (BPM)

2,000
192
420

2,204

Average Capacity
Capacity to Meet Requirement
Available Capacity (operating 260 days, 7 hour days)
% Refillables possible at capacity
Ilnvestment per bottle capacity
Investment per b(~ttle requirement level

245
79,000,000

240,676,800
45%

$0.002
~$0.007

No Trading Scenario -- Plastic
Type of Firm Number Total investment
Soda - mid size 100 $46,000,000
Soda - low size 100 $25,000,000
Soda - very low 100 $10 000 000

Total 300 $81,000,000

Capacity
40,000
20,000

2,500;
62,500

Average Capacity        ..
Capacity to Meet Requiremen.t .. --
Available Capacity (operating 260 days, 7 hour days)
% Refillables possible at capacity
Investment per bottle capacity
Investment per bottle, requirement level

208
79,000,000

6,825,000,000
1285%
$0.002
¯ $0.15
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BACKGROUND -- EXISTING REFILLING AND BARRIERS

EXISTING REFILLING

Several reports and articles discuss current refilling programs.~3 Below, we. disc~iss four r
programs that may prov.ide models for refilling opportunities in California.

Refillinq Beer BOttles..

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

efilling
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Major regional breweries, such as Rainier, Biitz-Weinhard, Olympia, and General, 
established throwaway buyback programs in the Pacific Northwest, and have indicated t
consultants an interest m expansion to California. Rainier and Blitz-Weinhard began refilli
full line of glass containers, including one-wa, y containers, in 1990 after repainng and upg
existing washing equipment. The breweries buy back containers from recyclers, wholesaler
charity groups for $1.30 per case. This payment has more than doubled in the last three 
to encourage better handling and higher return rates. While refilling is still’ more econo
least within a 150 mile radius, the margin between refilling and one-way containers ha
eroding as sewer charges increase and return rates are below par.14

Both Anheuser-Busch and Coors continue to refill,.although in limited amounts. Coors is not
enthusmst~c 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
m refilling, transportation costs, and water use as problems.~6
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Canadanever stopped using refillables.. Between 75% and 85% of the Canadian.beer marke
~n glass refillable containers, the rest is in cans. In the. last year and a half, :Canadian. bre
led by the two major breweries, Molson and Labatts, have introduced a standard refillable bot
The bottle is similar to the traditional ¯long-neck bottle available in the US. Currently, bet
50% and 75% of the market is in this container, and this is expected to rise to over 90% as 
old bottles are gradually removed from the float. Beer in most of Canada is sold in a relat
small number of state owned beer stores, as opposed to the vast number of retail outlets in
US, and as a re’suit the system is better designed for refillables.

While there have been no official studies released on the standard container, beer industry ex
believe it can reduce sorting requirements, reduce breakage, reduce the size of the float (nu
of bottles), and generally increase the life of the bottles. Many brewers have accepted the. bo
and American beers that are brewed in Canada under agreement such as Mi!lert Coors, a
Budweiser, are sold in the standard container. Whether or not other American beers use
container as they increase imports into Canada remains to be seen. Some, such as Rainier, 
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expressed an interest in the siandard bottle, however many of the less expensive American beers
sold in cans are not likely to switch to bottles.17

The traditional argument against the standard bottle, .and the commonly cited cause of the demise
of the "stubble" in Oregon, is marketing. Brewers generally feel that with a standard bottle they
lose their identi .t)’, 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 reducin.g costs According to ~he bre~’eries, it
i~ too early to tell exactly l~ow much costs are reduced.Is

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.I~ No
additional .transportation is required to accommodate refilling containers because milk crates are
picked up for return already.

One of the most well-publicized re.filling 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 199i. 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 initial 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
r~filling 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 ec.0nomical, helps bring customers
back, and fits. in with their. corporate’ philosophy to reduce Waste and environmental impact~.:°

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.2! Last year in California, 9 million wine bottles were refilled:zz 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 crust~ing)have both reduced the amount
and ease of refilling wine containers. Refilling may become more attractive as clear containers,
which are preferred for marketing white wines, become more difficult to purchase.
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Refillable PET Soda Bottles

Several countries in Europ~, and South America, as well as Mexico are using refillable PET
containers that were developed by Coke and Pepsi in the US. Bottle washer manufacturers i
US make a large number of their sales to these countries. These containers are made in a nu
of sizes, ranging from one,half to 1.5 liter, and are stronger than one,wayPET containers. 
are not available in the US, although there are some small soda bottlers that would use th
they .were. Refillable PET .is preferred over glassl becau.se it is: lighter: and:does not break
bottles may be used about 20 times. Because o.f these advantages, refillablePET bottles
effectively eliminate refillable glass soda bottles in the countries where it is introduced.:

ASSESSMENT OF IMPACTS OF THE 15% REFILLABLE POLICY

Administrative Feasibility

This policy appears to have relatively high administrative feasibility. Beverage manufacturers ar
already required to report to DOC under AB 2020, and requirements to comply with this polic
could easily be added to existing reports. The dairy and wine industry are both regulated at
high level, so that additional reporting of trades would not need to create additional paperwo
for them either. It would seem reasonable that this policy be implemented by DOC, i
coordination between the Board and DOC.
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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, in~ particular those using glass and plasti
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 negativ.e impact and. amount of siibstitution should drop. By allowin
¯ trading, this policy encourages iefilling 0nly in those conditionswhere it will be most beneficial.
This will limit the negative impacts on the industry, and limit substitution. As the cost o
purchasing trading credits decreases and they are more widely’ available, the incentive to Chang
container types away from glass and plastic will .drop, and in fact, if refilling proves to be mor
economical, the market share of those containers may increase. The establishment of refilling
operations, that would r~fill containers for a number of beverage manufacturers, such as Encor
does now for w~ne, would also reduce substitution impacts.
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Product Deqradation

One of the benefits of this policy is that it can virtually eliminate land disposal of thes
containers. Both glass and plastic refillable containers can be recycled once they can no longe
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 lea
50 trips.24 Lexan milk containers can be used up to 100 times. When it can no longer be refilled

e
r

st
,

California Futures .



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.:s

Equity Concerns

Eqt~ity.concerns in public policy relate to the extent to xvhich a po!i~y may favor or harm onindustry, product, or group of firms at the. .exPense. of others. This policy could be cohsidere

inequitable for a numberof reaions:

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 sewe
~discharge fees. A sewer credit of some type could help alleviate this problem.

ed

r

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
equitable 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 s(ream, 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

Whild 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 g!ass and plastic containers in the state may drop, while.those for
cans or.paper containers increase. This impact may be"tempor.ary; if refilling is more
econ6mical, the market share of these containers may increase. The refilling policy may
result in new niches for glass and p.lastic containers.

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

The demand for new glass and plastic beverage containers and half-pint paper milk
cartons may drop, as more are being refilled.

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, for those materials.

y
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Existinq Infrastructure

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, a

¯ the botil~s 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 facili .ty.

AB 2020 was reportedly very hard on the bottle-washing and refilling industry, and DOC has n
hlstoiically taken a positive view on refilling. Theregulations require that a container be crushe
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 pe.r 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 an
the Board.
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Refilling that occurs under this policy should be counted under AB 939 diversion, although i
might be difficult for individual commumties 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 i’euse optmn of SB 235 might be favored for a broader range 
containers than it would currently.                                            ~

Practical and Political Feasibility

This policy provides a visible source reduction option that could stimulate an industry with bot
environmental and economic benefits. As such,.it should bd very popular.- At the same time, 

¯ Counters an industry trend away from refilling, and Will b� opposed fo~ that reason. Because thi
policy, with trading, allows flexibility, and because the mandate portion -- 15% -- is relative
low, it should be more feasible.                     ~
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Uncertainty

The biggest questions relate to who will do the refilling under this policy, and. how much th
tradable credit~ will cost.. It is likely that independent washing operations will"start-up and th
two existing ones’ in the state .will expand. In addition,’ dairy processors .and wineries m
undertake refilling, as will some breweries. Large breweries, such as A’B, which is alread
equipped to refill, may expand those markets. New markets for refilling PET may also develo
however, if there are enough low-priced credits available, they may

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 woul
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be set at a l¢~,el 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.                                         ..

o

Another question is, will refilling increase to levels above 15%? This may occur 
infrastructure, economies of scale, .and consumer demand favor refillables, however it can
answdred with certain .ty 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 concerns.

is the
not be

Sewer Discharqe Costs

Many of those involved in refilling, or considenng refilling, cited high sewer discharge f
a major barrier. This problem appears to be regional: sewer fees are assessed locally, and 
substantially higher ~n some regions than othei’s. Increasingly stringent Clean Wate
requirements and the need for structural repairs on many municipal sewer system are like
keep these costs rising. Gary. Dake of 5tewans Dairy believes that high sewer costs and spa
for washing equipment are the only legitimate reasons for not refilling. Rising sewer disc
costs have reduced the economic benefit of refilling to about a penny a bottle for a north
brewery, and is cited by one milk processor in California as a primary, reason they are 
interested in refilling.

Potential Solutions: Improving the design of bottle washing equipment to reduce the load 
sewers and the discharge of causttc waste is one action that can reduce sewer cost
Manufacturer’s have already taken many steps to reduce sewer loading,z6 however, an increas
demand for i’efi!ling equipment might drive R&D in the area. Another solution would 
reduce sewer fees for firms that refill. These firms contribute to a broader benefit to
community -- reducing waste -- thus ~t seems reasonable to give these firms a credit on t

¯ sew.e.r charges. The amoun-t could becalculated to be roughly equivalent to the savings.result
¯ from less waste disposal or reduced recy61ingcbsts. " -.
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Sortinq and the Loss of Bottles

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

Potential solutions: Increasing the size of the deposit is a simple way to reduce loss. Movi
towards a st~andard refillable bottle,, such as in Canada, would make sorting refillables easi
although market conditions in the US do not favor this change. Simply making refill
containers more identifiable -- either through their s!milarity or differentiation -- would a
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those sorting Containers 27 If refilling svere done on a wider scale, consumer aware
economies of scale and increased efficiency in sor~ing would help to reduce bottle loss.

Initial Cost of Washinq Eauipment

A few bottlers already have washing equipment and some used equipment is available at low co
however, many would need to invest in new equipment in order to refill.. For a brewer, winer
or dairy, the $200,000 to $500,000 in capital in~’estment"couid presenta serious bamer. While
the economics almost always layer refillables within a 1:50 mile radius,_this level of.capita
investment may be difficult or impossible for many firms.

Potential solutions: The recycling tax credit may offer help to some ftrms, and in addition
refilling equipment may be a good candidate for the Market Development Loan program. T
sale of tradable credits may also provide a revenue stream to firms that refill, although it will n
help with the initial investment:

ness,
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State Redemption Payments to Curbside and Other=Recyclin,q Pro,qram

Under the Beverage Redemption Act, recyclers receive a redemption payment based on th
amount of CRV containers redeemed. A statewide "commingled rate" is calculated for curbsi
and drop-off programs to determine what pe.rcentage of containers are redemption valu
containers. Currently, the state pays a rate of $58 per ton for glass from i:ollection 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 mixe
culler 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, step
can be taken that would allow bottle washers to qualify, as processors, and thus to receive th
cdmmingled C-RV rate.           ~ .’ ""                   "
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Consumer Demand for Refillinq ~

Industry typically cites consumer demand for convenient on,e-way containers as a primary 
of the decline of refillable containers in the US. Refilling proponents, however, cite in
shifts and the desire to consolidate operations and.inconvenience for retail operations as p
reasons for the decline of refilling. Several consumer surveys point out that consumers are 
to sacrifice so-hie level of convenience forwhat they percdive to be enyironmental benefits
policy does make the assumption that there would be sufficient consumer°demand for 
refillable markets for glass and wine containers.
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SUMMARY

This policy results in a substantial benefit. While its overall diversion impacts ar~ minimal, it has
the potential to reduce the need for markets of 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. The
primary benefit may be related to establishment of an infrastructure for ’refilling. That
infrastructure has not yet emerged, due to structural and philosophical bamers, especially the lack
of a commitment to refilling by a rriarket 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 capaci .ty 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 types. 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 initially. The level could, however,.be increased
after the initial few years.
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Table 3.A.1 Cost.Benefit Analysis for Market Developmenl Policies

20% Refillable Glass Beverage Containers

1994 1995 1998 1997 1998 1999 2000 Total

CAConsumat*on[G~as~Bev Cont 2.102.760.000 1.8g2.484~000 t703.238.600 1.532.912,040. t.379.820.938 t.241.658.752 1.117.492.877

231.303.600 208.173,240 167.355.916 188 B20.324 151.758.292 138.582.463 122.924’.216 1,206.718.052

Market Prices (Price of Glass Bottle)
Beer - low S0.14

¯Wine ¯ mid $0.38

S0.t4 $0.t4 S0.t4 ¯ S0.!4’ $(i.t 4 86.t4-
s0.t6 -10.t6 : S0.19 $0.t6 $0.18 so.to
$0.38 $0.33 $0.35 SO 38 $0.38 $0.38

Value of Material Rat!lied - $
low (all low beer) $32.382.504 $29.144.254

m~d ( 10% wine. 90% beer) $40.986.998, $38.888.296
high (20% wine. 80% beer) $48.428.027 $40.885.224

Colle¢llOn and Washing Costs
Cost per bottle $0.ti $0.ti

Recycler Savings frcrn Refilling $0,02 $0.02
Value of Avoided Recychng
Per bottle $0,01 $0.01
Net collection and refilling costs $0.08 $0.08

Total No! Cost Ior collection and refilling

$26.229.828 $23.606.845 $211246.181 $19121.545 $17.209.390 $168.940.527
$33.199.468 $29.879.521 $28.891.569 $24.202.412 $21.782.171 $213.830.439
$38796.702 $33.117.032 $29.805.329 $28.624.796 $24.142~316 $236.999 426

$0.11 $0.tl $0.11 $0.11 $0.11

$0.02 $0.02 $0.02 $0.~2 " $0.02

$0.01 $0.01 $0.01 $0.0t $0.01
$0.08 $0.08 $0.08 $0.08 S0.08

$18.504.288
Addlttonaimvestmentwlotradlng      $2.817.702

$t8~653.859    $14,988 473     $13.489.628    $12,140.663    $10.928.397     $9.833.937$98.537 444

$2.817.702      $2.817.702 $2,817.702     $2.817.702     $2.8t7.702     $2,8t7.702 $14.670,000

Jobs Per 1.000.000 bottles refilted -- 3, 5
810’ 729 886 590 63t 478 430

1.133 1.020 918 826 ¯ 744 689 602

,Jobs Lost                              237 214 t92 130 t40 120
CA Multiblier 1.8 t~6 1.6 1.9 1.6 ’1,8
Total’ Jobs Lost 380 342 307 249 224 202

t73
1.6

,277

132
$32;68e

$4,324 482

Multiplier Jobs 161 163 14 ? 119 t07 98
Average Value of.Jobs                  ~ $30,000 $30.870 $3 t.765 $33,634 $34.610 $33.613
Net Value of Jobs Creeled $5,444:531 $5;042,180 $4,689~583 $4.004.903 1 $3.708.941 $3.434.880 $30;829.480

Capital investment by Industf~

. Without’Trading $3.~22.241 $3.822.241 S~.822.241 . ~.822.~4 t $3.822.24t S3,8~2.241

P,b~ ~t~0.000 $t44.060 $148.238 $t52.537 St 56~960 $161,512
Private $1.596.000 $t.842.2~ $1,689.910 st.738.918 $1.789;~6 $t,~1.237 3t.8~.633 .

Net Bandit or (Cost)                                            ~

8 low
mid

high
Without trading (low)

Benefit or (Cost) par bottie refilled
low
mid

H~jh
Without trading (tow)

Benefit or (Cost) per ton of botlie$

m~d

H~h
Without trading (low)

21-Apr-83

$t7.886:747 $15.748,230 $14~072,770 $12:550,247 $11~164,094 $9.901.139 $8.749.474 $89.770.702
$20~t9t.241 $23~490.275 $21.042,410 $18,822.924 $16.809.503 $t4.082.007 $13.322,235 $134;660.613
$30~632.270 $27.487.201 $24.639,844 $22.060.434 $19.723.262 $17.604.390 $15.682,400 $157.829.600
$14.769.045 $12.928.528 Slf.258.088 $9.732.548 $8.346.392 $7.083.437 $5;831.772 $70.046.767

$0,08 $0,08 $0 08 $0.07 $0,07 $007 $0.07 $007
-’" $0~11 $0.11" $0 11 $0 11 $0.11 $0.11 $0.11 $0.11

$0:13 $0:13 $0 13 $0.13 $0.13 $0.13 $0.13 $0.13
$0,06 $0.09 $0,06 $0 06 $0,08 $005 $0.05 $0.06

$304 $303 $300
$438 $437 $435
$497 S495 $403
$255 $248 $240

$298 $294 $290 $295 $208
$432 $429 $425 $420. $432
$40f S487 $483 $478 $400
$231 $220 $207’ $193 $232
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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 1999 2000 To[el
Consumetk)n and Diversion
CA Consumption (Glass Bey. Cont, 2.102,760.000 1.802.484.000 t.703,238.600 1.532.9t2.040 1.379.620.838 1.241.688.752 1.117.492.877
)wets~on resulting fl’0m Po~;cy (Co’tamers)

336.441.600 302.797.440 272.517,696 245.265.926 ~ 220.739.334 198.685.400 t 78.T98.880 1.755.226.25’

Price and Value of Material
Market Pncee {Prme of Glass Bottle)

Be~’ - h~h $0.16 " S0,1B $0.16 S0.18 " $0.1B S0.1"B
¯ Wine - mid $0.38 "’$0.35 S0.38 $0.3S $0.35 $0.3S

$0.t4
S0:t0
S0.38

of Matetm~ Refilled - $
low (ell low beer) $47.t01.824 $42.391.842 $38.t52.477 $34.337.230 $30.903.807 $~7.813.158 $25.031.840 $245.73t,676

mid ( 10% wine. 90% beer) $$9.6t7.452 S53,855.706 $48.290.136 $43.46t.122. $39.115.0t0 $35.203,509 $3t.683.158 $311.026.093

h~gh (20% wine, 80% beet) S66.077.130 $$9,469.417 $53.522.475 $48.170.228 ~43.353.205 $39,017.885 $35.116.006 $344.726 437

Collection and Washing Costs
Cost per bo~tle $0.1 t SO. t t SO. t I SO. t t S0. I t SO. 11 S0.t t

Recyclet Savings from Refilling $0.02 S0.02 $0.02 S0.02 $0.02 $0,02 S0.02

Value of Avoided Recycling
Per boffie $0.01 $0.0t $0.01 $0,0t $0.01 S0.01 $0.01
Net collect;on end refilling costs $0.08 $0.08 $0.08 $0.08 $0,08 S0.08 S0.08

$24.223.795 $21.801.416 $t9.621.274 S17.659.147 S 15.893.232 $t4.303.009 $140,4t8.10t
$2.817.702 $2.817.702 S2.817~702 $2.817.702 $2.8t7.702 S2.8 t 7;’r02 $f4.870,000

Total Net Cost for �ollection end refilling
$28.915.328

Additional invest:~ent wlo trading $2.817.702

954 858 "/’73 6B~ 820

1,4 1 4 1.4 1.4 1.4
1 ¯335 1,202 1,082 973 878

Job Impacts
Jobs Per 1.000.000 bottles refilled -- 3.S
Jobs Created 1,t 78 1.0B0 "

Total Jobs Creeled ! ¯649 1.484

280 252 228 204 t83
1,6 1,6 1.8 1,6 1.B

447 402 362 326 293

Jobs Lost 345 3.11

CA M ultipliar 1.6 1 ,B
Total Jobs Lost 552 497

2t4 192 173 tS~ 140
$31,785 $32,688 $33.634 $34.610 $38.613

S8,702,092 S8,200.156 S5,825.313 $5,394.’823 S4.906.145

Multiplier Jobs 264 238
Average Value o! Jobs $30.000 $30.870
Net Value of Jobs Created $7.919.318 $7~334,080

Capital tnvesmtant
Capdal Investment by Industry

With Trading
Without Trading

Ad~inistrstive Costs "

PrNate

$44.55t.927

$I.004,539     S1,004.$30 $I.004.530 SI.004.580 $I.004.53g S1,004Ls3g SI.004.589 $5.230~000
$3.822;241 S3,822.241 S3,822.241 $3.822.241 $3,822.241 $3.822.24t $$,822.241 $19.900,000

$t40.000 ’’    $144.06~ $t48,238 ~152.$37 $158.980 $t6t.512 St08.196
S1.SgB,000 $1",642,284 SI,689.910 $1.758.918 S1.789.346 $1.841.237 $t.8~4.883

S26.369.814 S23.715,5~2 $21,305.005 S19.114.857 St7.123.387 $15.3t1.908 $13,883.248     $t36.803.671
S38.885.441 S34.979,847 S31,442,884 $28,238.550 S25.334.870 $22,702.380 S20.314.880 ~ $201.898.088

$45.345~120 $40,793.358 S38,875.003 $32.947.888 $29,573,085 $26.516,728 $23;747.504 $235.598.432

S23.852,112 $20,897.880 $18.487,303 $16,298.055 $t4.305.865 $12.494.295 $10,848.846 $118.879.758

$0.08 $0.08 $0.08 $0.08 $0,08 S0,08

S0.12 ¯ S0.12 S0.12 $0.12 $0.tt S0,tt ’

-’" $0.13 $0.13 $0.13 S0.13 $0~13 S0.13
$0.07 S0.07 $0 07 $007 ’ $0.0B S0.0B

Net Benefit or (Cost)
low

Without trading (low)

low

mid
H~h

Without trading (low)
Benefit or (Cost) per ton of bottles

low
mid

H~h
W;thout trading (low)

21-Apr,93

$0.08 S0;08
$0,11 $0.12
$0.13 S0.t3
$0,08 S0.07

$308 $311
$440 .$445
S4g~ SSO3
$243 $2BB

$314 $313 $313 $312 $310 $308
$447 $447 $447 $448 $444 $442
Ssos S808 - S$05 SS04 $802 S801
$280 $276 S271 $268 $2Sg S282
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t994
Consumption and Diversion
CA Consumptmn (Gloss Bey Cont = 2 102.760 000

~vefslon Tesulting.from POliCy (Contslflers)
t 26,185,800

Table 3-A.3 Cost-Benefit Analysis for Market Development Policies
Reduced Job Impact .- 15% Refillable Glass Beverage Containers

1995 1996 1997 1998" t989

t.892.484.000 1.703,235.600 t.532.012.040 1.379.620.856 1.24t.888.752

113.549,040 102.194.136 91.974.722 82.777.250 74,499.525

Price and Value of Material
Market Prices (Price of Glass Bottle)

Beet.. men $0.1@- $0.16 $0.t6 $0.te

Wine . m~ $0.35 " $0.35 $0.35 . $0,35

2000

1.117.492,877

87 049.573

$0 14 . .~o.t4. $0A4
$0.16 $0.10 . $0.te

$0.35 $0.35 $0.35

Total

658,209,846

~/alue of Mate~:al Refil~ed - $
low (all low bear) $17683.184 $15.896,866 $ t4.307.179. $12.876,461 $1!.588.815 $10429.934 $9.386.940 $92.149.378

mid ( 10% wine. 90%,beer) $22.356.544 $20.120.890 $18.t 08.80t $16.297.921 $14,868.129 $13,201.316 $11,881.184 $116,834.785

mgb (20% wine. 80% bee~) $24,778.924 $22.301.03t $20,070.928 $18.063,835 $16.257,452 $14,631.707 $13.188.53~ $129.272 414

$0.02~ecycle~ Savings from Refilling $0.02 $0.02 $0.02 $0.02 $0.02 $0.02

Value of Avmded Recycling
Per bolt/e $0.01 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01
Net collection and refdling costs $0.08 $0.08 $0.08 $0.08 $0.08 $0.08 $0.08

$9.083.923     $8.175.531 $7.357.978     $6.622.180     $5.959.982     $5.383.966 $52.858.788
$2 817.702     $2.817.702 $2.817.702     $2.817 702     $2.817.702     $2.817.702 $14.870.000

Total Net Cost for collectmn end refdhng
$10.093.248

~,dd~t~onal mvesmlenl wlo trading $2.817.702

188 t49
1.4 1.4 I

232 209 188

85 76 09
f .8 1.6 1 .@

136 t22 110

Job Im peCI~
Jobs Per 1,000.000 bottles refilled -- 2.0
Jobs Created ~’52 227 204 184

"~ ~’otal-- Jobs Create(~ 353 318 286 258

~/obs Lost 129 116 t05 94

To~al Jobs L~t 207 186 168 t5t

~,versge Value of Jobs                   $30.000 $30,870 $31.785 $32.888 $33.634 $34.6t0 $85.6t3
Net Value of Jobs Created $698.763 $647.125 $599.302 $555.014" $513.998 $476.014 $440.838 $3.931.052

~-aDllal Investment by Industry
W~th T~a~ing $1.004.539 $I.0~.5Sg ~ 1.004.5Z9 $I,0~55g ~ 1.004.53g ~I.~.~3g $I.0~.SSO S5.230.000

Wzmout Ttamng $3.822.24~ ~3.622 241 $3.822,241 $~.822.24~ 53.822.241 " $3.8~2.241 ~3.822.241 - $1g.900.000

kdministmtive Costs

Private Sl.Sge.000 $1.842.2~ $1.689.910 $t.7~8.9t8 $1.789.~e $1.~t.2~7 $t.8~.e33

$8.53~.899 58.873.723 $4.892.802 $4.182.043 ~3.534.327 $2.943.236 $2.402.982 $30.101.812

$11.228,080 $g 897.747 $8.894.424 $7,803.503 - $8.613.041 $5.714.618 $4.897.228 $54,847.218
$13.648,439 $12.077.889 $10.856.552 $9.369.417 $8.202.964 $7.t45.009 $6.184,578 $67.284.847
$3.714.997 $2.858.021 $2.075.100 $1.364.341 $716.825 $125.834 ($4t4,720) $10,487.897

$0.05 S0.05 $0.05 S0.04 $0.04 $0.04 $0.08
$0 09 $O09 $0.08 $0.08 $0.08 $0.07 $0.08
$0.It S0. I0 $0 10 $0.10 $0.10 S0.09 $0.I0
$0.03 S0.02 $0.01 $0.01 $0.00 ($0.0t) SO.02

Net Benefit or (Coat)

high"
W*thout trading (low)

$0.05
$0,09
S0.I I

Without tredlng (low) S0.03
E~enefit or (Cost) par ton of bottles

low $207

mid $344

H~h $406
W,tbout trea,ng (low) $1 18

21 .Apt-g3

S200 $192 S182 S171 |158 $143 S183
S337 $329 $320 S309 S297 $283 S321
$399 $391 S382 S372 $360 S346 $383
$101 $81 $59 S35 $7 ($25) $03
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1994
Consumption and DivemJon
CA Consumptmn (G~ass Bey. Cant, 2.102.760.000

D~version resulting from Pohc¥’~Contamers)
126.165.600

Price end Value ~ Matorlal

~ Pr~�~ (Pr~e of Glass Bottle)

Wine - m~ $0.35

~ow (al~ low Deer) S t7.e83.184
m~d ( t0% wine. 90% ~eer) $22.358.544

Table 3.A.4 Cost.Benefit Analysis for Market Development Policies
Increased Job Multiplier. tS% Refillable Glass Beverage Containers

1995 1996 1997 t998 t 999 2000 Total

1.892.484.000 t.703,235.600 1.532.012.040 1.376.020.838 1.24t.658.752 1.117.402~877

t13.549.040 102.194.136 91.974.722 62.777,260 74.499:525 67.049.573

S0.t4
$0.16
S0.3S

$0.14 S0~14 $0~14 $0.14 S0,i4
$0.16 SO.Ie $0.Ie $0.1B SO.re
$0~$6 S0.35 S0.36 S0.36 SO.3b

$12.876.461 S11.588.8f6 $10.42g.g34 $9.386.940
S18.297.921 $t4.668.129 S13.20f.3t6 $tt.661.f64
S18.0@3.835’ S16,257.452 S14.031.707 $t3.166.530

$fs.8g6,868 S14.307.f79
S20.120.890 S18.108.801
$22.301.031 $20,070.928

:com~
iCofiection and Washing Costs

par bottle $0.If $o.11 $0.11 S0.11 $0.11 $0,11 S0.11 ’

qecycler Savings from Refilting S0.02 S0.02 S0.02
~/alue of Avoided Recycling
~er bo~te $0.01 $0~01 S0.01
~et collection and refilling costs $0.08 $0.08 $0,08

S0.02 S0.02 S0.02 S0.02

S0.01 $0.01 S0.01 S0.01
S0,08 ~$0.08 S0.08 S0.08

qet Cost for colln.lrefilling
$10.093.248

Additional invesb~ent wlo trading $2.8t~.702
S9,083.923
S2.617.702

eS8,209Jee

$g2.146.378
S116.634.785
$129.272.414

SB.fTS.S3t $7.357.978 S6.622.180 SS~95g.962 $S:303.986 S52.650.788
S2.817.702 S2.817.702 S2.817.702 s2.817.702 S2.B~7,702 $14.670.000

Job Im I~¢tl
Jobs Par t.000.000 bottles refilled -- 3,5
Jobs’Created 442 397 358 322 2~0 28t 236
"~A Multiplier - t.6 1,6 1,8 1.e t.6 1.6 1.8
I’otal Jobs Created 707 636 572 S 15 484 4 t7 375

)abe Lost 129 118 105 94 85 76

Total Jobs Losl 207 186 166 151 136 122               110

~tultiplier Jobs 18~ 169 ;152 137 t23 1tt 100

~verage Value of Jobs                   $30,000 $30.670 $31,78s . $32.686 $33.6~4
~et Value of Jo~ Created $5.619.222 S5.203.961 $4.819.389 S4,463.238 $4.133.403 S3.827.944 S3.545.059 $31.8t2.213

~aplt81 Investment by Indust~                      .

. ~ W~mout Trading $3,822,24~ ,$3.~22.241 S3.822.~4.~ . Ss,s22.24~ S3.s22,24’~ . S3,s22;24~ S=,a22,24~ S~.ooo.ooo

kdminiltmfive
Publ~ $t40.000 $144,0~ $t48.238 S152,537 $1se,e60 $t6~;5t2

Pr~a~e St,age.000 $1.~2.2M SI.68g.g10 $1,738,918 S1.789.~8 $I,~1.267     $1,8~,633

S7.153.73t S8.295.186 S5.507.204 S57.842~975
SI0.233.045 sg.oeB.$4g S8,001.448 ~S82.328.379
S11.822.368 $I0.496,940 $g.266.BO0 $94.966.006
S4.33@.029 S3,477.464 $2,889,502 S38.1t9.056

S0.09’~ S0.08 S0.06 S0,09
$0:12 S0.12 S0.12 S0.13
$0.14 $0.14 $0.14 $0.14
So.os S0.05 S0.O4 $o.o6

$346 $338 S329 S352
$479 $471 $482 $484
$536 $S2B $620 $541
S210 $187 SIeO S232

Net Benefit or (Coat)
low" St t.453.t56 S 10;230.$B0 $g,112.88g $8.0g0.265

mid $te.t4B.518 $14.454.584 $12.9t4.51t $11.51t.724
h~gh $16.566.698 $16,634.725 $t4.876.638 $13:277.639

Without trading (low) $8.635.456 $7.412.658 $6.295.187 $5.272.563

tow " S0.00 $o,og SO 09 S0.09

mid $0.13 $0.13 $0.13 $0.13

H~h $0. f 5 $0:t5 $0.15 S0.14
Without trading (low) . $0.07 $0.07 $0.08 $0.06

Benefit or (Coat) par ton of bottles
low S383 $360 S357 $352

mid S495 $493 $489 S484

Without trading (low) S274 $281 S246 S229
21 -ApT-g3



Table 3-A.$ Cost.Benefit Analysis for Market Development Policies

13% Refillable Glass Beverage Containers - with Avoided’ Landfill

1994 1993 1996 t 997 1908 1999 2000 Total
Consumptmn end Diversion
CA ~’.onsum;)t~on tGless Bey Cent 2.102.760 000 1.882.484.000 t.703.235.600 1.532.912.040 1.379.820.836 1.241.888~752 I .I 17.482.877

’28 165.800 113.549.040 102.194.138 91.974.722 82.777.2$0 74.498.325 87 049.573 888.209.848

Price end Velue of Materiel

’" " 8ear - h~jn $0.16 $0.16 $0;16
W,ne - m~ " $0.35 $0.35 $0.35

$0.14 ~0.14 $0.14 ~0.14
$0.18 $0.10 $0.16 . $0.18
$0.35 $0.35 $0.35 $0.35

low Iall low Deer) $17.663.184 $15.898 888 $t4.307.179
mid ( 10% wine. 90% Dear) $22.338.544 $20.120,690 $18.108.801

h~gh (20% wine. 80% heM) $24.778.924 $22.301.031 $20.070.928

$12,878,481 $11,388.818 $10 429.934
$16.297.921 $14.888.129 $13.201.318
$18.063,835 $16.257.452 $14.631.707

:~ecy¢le~ Savings from Refilling $0.02 $0.02 $0,02 $0.02
~/alue of Avo~Cied Land
~er bottle $0.02 $0.02 S0.02 S0.02

Net Cost for colln.lrefilling

$9.388.840" $92.149.378
$11.881.184 $118.834.783
$13.168.538 $129.272.414

$0.11 $0.11 . $0.11

$0.02 $0.02 $0.02

$0.08 $0.05 $0.03
$0.08 $0.06 $0.06

$8.894.675 $7.834.884 ¯$8.872.558 $6.024.344 $5.256.355 $4.563.098 $3.955.925 $43.401.835
$2.817.702 .$2.817.702 $2.817.702 $2.817.702 $2.817.702 $2.8t7.702 $2.8t7.702 $14.670,000

Per 1.000.000 Dottles rehllecl -- 3.5 .~
.~oDs Created 442 397 358 322 280 20t 238

1.4 t.4 1 4 1.4 t.4 1.4 1.4
818 558 501 451 408 385 329

Lost                                    129 t 10 105 04 85 1’0 00
:A Multiphe~ 1.8 1 8 1.6 1 .@ 1.6 1,8 1.0
Total Jo~s Lost 207 188 188 ’15t 138 122 1 t0

M ultlDIler JoDs 98 89 80 72 85 58 53
fJoDs $30.000 $30.870 . $31.765 $32.888 $33.884 $34.810 $35.813

ve~ue of Joos Create0 $2.988.744 $2.750.280 $2.547.034 $2 358,809 $2.184.493 $2.023.059 $1.873.$55 $18.700.973

wit~ Traamg    $t.004.539 $1.004.$38     $1.004.538 $1.004.539 $t.00.4.539 $1.004.838 $I 004.530 $5.230.000
W,mou~ Trading $3.822o24.1 $3.822.241 $3.822,241. $3.822.241 $3,822.241 $3,822.241 $3.822.241 ¯ $19.900,000"

Adminialrltive Coe|e             ¯ .                                        .                    .                                                                                                            .¯
.PuDDc $140.000 . $144.060 $148.238 $152.537 3t58.960 $!61.512 $188.100 "

Pr,va~e $1.598.000 $1.642.264 $1.689.0t0 3t.7’~8.918 $1.789.348 $1.841.257

I~et Benefit or (Coat)
~ow SI0.002.253 $0.025.018 " $8.143.5t0 ~7.319.471 S~.$70.648 $5.887.147 $5.243.741 $52.192.885
m~a S 14.895.814 $13.240,042 Sf 1,945.132 SI0 740.931 S9.849.958 S8.858.529 S7.737.985 $76.878.082
h~gh" S17.117.993 $15.430.084 |13.907.259 $12.508.845 S11.239.283 $10.088.920 S9.025.337 S89.31 $,721

Without trading (low) $7.184.551 S8.208.216 S5,325.808 S4.501.769 S3.752.944 S3.069.448 S2.428.039 S32.488.771

Benefit or (Cost) ~er bottle rehlled
low S0.08 S0.08 S0 08 S0.08 S0.08 S0.08 S0.08 . S0.08
m~o S0.12 S0.12 S0.12 S0.12 S0,12 S0.12 $0.12 $0.12

Without trad,ng Ilow~- $0.08 " S0.0S S0.0S $0.05 $0.05 $0.04 $0.04 $0.05
5enefit or (Cost) per Ion of Dottms

low S317 S318 $319 S3t8 S318 S318 S313 $317

m~0 $45.1 $452 $482 S452 S451 $4 S0 $447 $45 t

H~gn S509 S510 S510 $5 t 0 S509 SS08 $50S S509

W,thout trading (low) S228 $219 S208 ¯ S196 St81 S185 S145 St97

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 1996 1997 1.998 1999 2000 Total -

CA Consumption (Glass Bey Cont. 2.102.760.000 1,892~484~000 1,703.235 800 1,532~912.040 t.379.B20.836 t.24t.888.752 1,117.492.871’
Dwers~on resullin9 from Polisy (Comamers)

126,165.600 113.549.040 102.194.136 91.974.722. 82.777.250 74A99,325 67.049.573 858~209~846

Prise end Veiue of Materie$
Market Prices (Price of Glass Bottle)                                                   " "

Beer . low $0.14 S0.14 $0.14
Beer. high $0.18 S0.te SO.re
Wine - mK~ $0.38 $0.28 50.28

S0.14 $0.14 $0.14 S0.14
SOAB S0.tB SO.re S0.1B
S0.28 S0.28 S0.28 S0.28

Value of Material Refilled - S
low (all low bear) S 17.883.184 Sis.898.888 S t4.307.179 $12.878.46t S¶ 1.388.81s $I0.429.934 $8.386.940 $92.149.378

m~d i 10% wine. 90% beer) $21.473.38S $19 328.047 517.393.442 St5.8S4.098 $14.088.688 $12.879.819 S11.4t t.837 $1’12.027.316
¯ high (20% w;ne. 80% bee(} S23.012.605 S20.Tt t.343 $18.840.210 S18.776.189 S15.098.570 S13.588.713 S12.229.842 $120.0~?.478

Recycler Savings fr~ Refilling $0.02 S0~02 $0.02 S0.02 $0.02 $0.02 S0.02

Per boffie $0.01 $0.01 S0.01 S0.01 $0.01 S0~01 S0.01
Ne~ coflection and refilling �osts S0.08 $0.08 S0.08 $0 08 $0.08 $008 S0.08

Tota~ Net Cost for �ollection and refillin~
$1010g3.248

Additional investment w/o trading $2.8t7.702
$g.083.923 $8.175.$31 S7.387.978 S6.622.180 S5.959.862 S5.~63.968’
S2.817.702 $2.817~702 S2.817.702 S2.817.702 S2.817.702 $2.817.702

Job Impacts
Jobs Per 1.000.000 bottles refii~ed -- 3 5
Jobs Created 442 397 ’ 358 322 200 281 258

Total Jobs Created 818 558 501 451 406 385 320

Jobs Lost 129 1t8 t05 . 94 85 78 8B
CA Multiplier 1.6 t 8 1.6 I B 1.8 1.6 1.B
Total Jobs Los~ 207 186 168 151 138 122 110

$52.856.788
$14~870.000

Multlp~mr Jobs g9 89 80 72 65 58 53

Average Value of Jobs $30,000 $30,870 $31,783 $32.686 $33~834 $34.610 $33,6t3

Net Value of Jobs Crested $2,969,744 $2,750.280 $2.547.034 $2~358,809 $2,t84.493 $2.023.059 $1,873.555 $t6,708.973

Capital Jnves~ln~

W,m Trading $1.0041539 $1.0~.539 SI.004.539 $~.0~.~38 . $I.~04.~39 . $t.0~.~9; S1.0~.6~9 S5.230.000
W*thout Trading $3.822.241 $3.822.241 $3.822.241 $3.822.241 $3.822.241 $3.822.241 $3.822.241 $19.g00.000

Pr~va;e S 1.598.000 3t.642.2M S1.689.910 $t.738.918 $1.789.~46 $I.~ 1.237 $1.8~.8~

S8.803.880 $7.778.878 S6,840.535 $5.985.838 $3.204,821 S4.490.281 S3.835.700 $42.937;732
$12.8t3.881 $11~208,059 $9.928.797 $8.763,474 $7.704,694 $6,740.186 $5.880.897 $62.8t5.670
$14,133.102 St2.591,358 Sl1.173.586 S9.883.388 $8,714~577 $7.849.061 $8.878,602 S70.845.830

$~.985.978 $4.959.176. S4,022.832 S3.168.135 $2.387.119 $1.872.579 S1.0t7.998 S23.213.817

S0.07 $0.07 S0,07
$0.10 S0 tO S0 10
$0~t S0 11 S0~11
S0.05 $0,04 SO 04

SO.Or S0.08 $0.0B $0.08 SO.OT
$0 10 $0.09 $0.09 SO.Og S0,I0

S0,03 S0.0~ 10.02 10.02 S0~04

S279 $274 $268 $260 $252 $241 $229
$387 $382 S376 $389 S380 S350 S338
S421. S418 S410 $403 S3gs $385 $374
$Ig0 $175 $157 $138 $113 $BO $61

Not Benefit or (Cost)
low

WithouI trading (low)
~enefit or (Cost) per bottle refilled

low
mid

H~Jh
Wilhou! trading (low)

Without trading (low)
26-Apr-93

$261
$369

.$404
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Table 3-A.7 Cost-Benefit Analysis for Market Development Policies

10% Refillable Plastic Beverage Cont6iners
t 994               1996              1996               1997             1 gg8              t 999             2000         Total

~’oneumot~on and ONerslon
"A Co~sumDbo~ 531.214.200 526.902.068 ~20.643.057 5t5.436.607 510.282.241 605.179~419 500.127.624
~)ivers~on resulting from Pohcy (Containers|

53.121.420 . 52~590.206 52.064.304 51.543.661 51.028.224 50.517.942 50.012.762 360 878.519

;)rice and Value Of
~8rke! Prices (Pnce of Plasfic Bc~Ue or Milk

Low ( three ha;f-pint c~;0ns) S0.08 $0.08 S0.08
Mi~ (nail g8flon mdk) S0.09 S~.09 S0.09

High (PET 21 S~a) $0.20 $0.20 S0.20

S0.0~ S0.06 $0.08 $0 00
$0.0g S009 ¯ S0.06
$0.20 S0.20 $0.20 $0.20

/alue of Maten81 Refilled -- S
Low 00% HG. 60% HP. 30% PET) $2.888.557 $2.839 871 $2.811.472 S2.783 358 $2.755,524 $2,727.960 $2.700.fi86 $19.487 ~440

Mid(10*J, HG. 45% HP. 45% PET) 17.051 869 $6.981 350 $6.911.636 16.842.421 $6.773.997 $6 708.257 $6.839.194 S47.90e .623
H~gh(10% HG. 30%HP. 60%PET) $8.047.895 $7.987.416 $7.887".742 $7.808.865 $7.730.776 $7.653.468 $7.576.934 S54.873.096

CollacUon and WaSJlln0 Costs - cost per barite
LOW - three half pint canons

H~gh ¯ half gallon or PET $0.13 S0.13 $0.13 $0.13

Per 0oNe $0.03 $0.03 $0.03 $0.03

Half.Pint Cartons $0.05 $0 05 $005 $0.05
Large bottms 80.10 $0 10 $0.10 $0.10

H~gh Value M~x $4.595.003 $4.549 053 $4.503.582 $4.458.527

S0.08. S0.0O S0.00
$0.13 $0.~3 $0.13

Total JcYos Lost

Cap!tal Investment "

Public

LOW

H~gh

W~t~out trading
~enef~t or (Colt) par ton of bottle~

LOW

23-A

$0.03 $0.03 $0.03

$0.05 $0.05 $0.05
$0.I0 $0.10 $0.10

S3.571 076 $3.536.258 $3.S00.893
s3.gg2.gs9 $3.053.029 $3.913.409
$4.413.941 $4.369.802 $4.326.104

$~4.786 733     814785 733    814.785.733     $14.785.733    $14.78S.733    $14.785.733    S14.785.733878.960.000

188 184 182 180 179            177 176
~ 4 1.4 I 4 I 4 ~4 1.4 1.4

280 258 255 253 250 ¯ 248 245

4 4 4 ¯ 4 4 4

? 7 7 7 7 6 6

68 87 88 66 65. 64 64
S30.000 S30.000 S30.000 S30.000 830.000 S5Q.000 $30.000

S2.027.113 $2.006.842 S1.988.774 $1.966.908 SI.947.237 Sf 927.765 SI.908.487 $13.771 124

$772.131 $772.13~ $772.131 111 ~772.131 $7~2.151 $7?2.t31 $772.131 $4.020:000
$15.557.885 $15.687.686 815.557.865 $1$.$$7.888 $15.557.685 $15.667.868 $16.557.846 $81.000:000

8140.000 $144.060 $149.822 $t55,816 $102.048 $188.530 S175.27t.
$1.$g@.000 $1.442.284 81.707.975 $1.??6.294 $1.647.346 $1.0~1.240 $1.988.000

($S58,829) (S620;045) ($704.053) ($789.902) ($878.609)     ($970.292) ($1.066,078) ($5.587.708)
$3.186.231 $3.088.664 S2.968.481 $2.843.926 S2.718.881     $2.S91.223 $2.400.822 S19.854.228
$3.744.006 $3.638.862 $3.513.1S6 $3.385.134 $3.254.878 ¯ $3121.681 $2.985.966 $23.643.452
S9.341.842) ($9.483.985) ($9.608.S20) ($9.781.202) (Sg.898.183) ($10.047.498) ($10.199.369) ($66.308.570)

(So 011) ($0.012) ($0.014) ($0.015) ($0.017) ($0.019) ($0.021) ($0.016)
S0,08 S0,06 S0.06 S0.08 So.os S0.05 $0.0s $0.08
$0 07 S007 $0.07 $0.07 S0.06 " S0,06 $0.06 $0.07

($0 ~8) ($0.18) ($0.18) ($0.19) ($0,19) ($0.20) ($0.20) ($0.19)

($1$8) (S177) ($203) (S230) (S2S8) 1$288) (S319) ($232)
sgo0 $880. $855 $828 S?9g 578g S738 $825

Sl.057 $1.038 S1.012 sgas S967 S027 " S890 S963
(S2.638) ($2.800) (S2.788) (S2.838) ($2.010) (S2.883) ($3.059) ($2~839)
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Table 3-A.8 Cost-Benefit Analysis for Market Development Policies
20% Refillable PtasUc Beverage Containers

1994 I gg5 1998 1007 1998 1 ggg 2000 TOlal
Conlumgbon and 0Nerslon
CA C¢~sum=0o~ 531.214.200 525.g02.050 520.643.037 515.430.007 510~282.241 $0S.179.410 500.127.024

t 06.242.840 105.180.412 104.120~607 103.087.321 102.056.440 101~03$~884 100.025.525 721.757.037

Ua~et Prices (Pnce Of Plasti� BoWl or Mi~k Coritamer)

High (PET’21 Soda) $0".20 $0.20

. $0.08 $0.08 SO.’Og ,90.08
S0.09 $0.0g. ," $0.09 SO.Og"
S0.20 $0.20 $0.20 $0.20- $0.20

Mid(10%HG. 45% HP. 45% PET) 514.103.737 $13.982.700 513.823.073 $13.084.842    $13.547.993    513.412.$14    $13.278.358
HiON 1 0% HG. 30%HP. ~0%PET) $10.095.790 $15.934.832 $15.775.404 $15.617.729    $15.461.552 $15~305.930 $15.153.067

Collec~on and wasnlrig Cos~ - colt per boltle
Low ~ three h~Jf

High. half gallon or PET $0.1
S0.00 $0.08 S0.00 S0.08 $0.0s
S0.13 S0.13 S0.13 S0.13 S0.13

ValUe of Av(~Oed Recycling
Psr bottle
Net ¢(llMcOon and recychng �osts

LOW V~Ue Mix $7.436.999 $7.362;629 $7.289.003 S7.216.112 $7.143.951 S7.072.512 S~,001.787
Mid Value MIX $8.313.502 $8.230.367 $8.148.0~4 $8.0e~.S~3 $7.985.917 ST.g0e.0S8 S7;828.097

H~gh Value Mix S9.190.00e $9.098.106 S9.007.12S $8.917.053 $8.827.883 $8.739.e04 $8.eS2;208

Addibon81 Inves~ent Wimout Tradin~ $14.785.733 $14.785.733 $14.785.733 $14~85.733 $14.785.733 $14.785.733 S14.7~5.733

Jo~ Crams 372 368 364 381 3S7 384 380

$0.03 S0,03 S0.03 $0.03 S0.03 $0.03 $0,03

S0.05 $0.05 SO.OS $0,05 S0.05 $0,05 $0.05
SO 10 $0.I0 $0.10 $0.10 $0.10 $0.10 $0.10

$38.974.800
$g5:813.247 ’

$70.980.000

A~erage Value of Jobs                     $30.000 $30.000 $30.000         $30.000 S30.000 $30.000 $30.000
Net Value of Jogs Creamd S4.054.227 $4.013.685 $3.973.548 $3.933.812 $3.894.474 $3.855.$29 $3.810.974 $27.542.240

With uading $772.131 $?72.131 - $172.~31 . $’~72.13~ " $T~’2.131 $772.131 .    $772.131 S4.020.000¯
Wdhout Trachng ’ S15.557.855 $$S,S$7.06"$ $1s.s~7.ses $1s.507.8@s" . S15,557.00S $10.057,388 $10,557,003 $81.000.000

PuDhc S140.000 1144.000 $148.822 $155.$15 $102.040 $188.330 1178.271
Pr~vals 11.506,000 Sl .842.284 $1.107.015 S’1.779.294 11.841.340 $t.921.24.0’ $1.~8,990

Low $018.341 $544.454 $448.692 $352.305 $2S2.177 $149.105 $43.205 $2.409.380
M.a S0.108.402 $7.959.073 $7.790.759 $?.019.9@2 S7.447.150 $7.272.215 ST.09S.00S $S3.293.231

H~gI~ $9,224~011 $9.004.007 $8,864,109 S8~702,378 $8,518,749 $8,333.092 18;143,273 $90.871,880
Wi~IOUl trading (high) (S2~181.951 ) ($2.355.893) ($2.369.509) ($2.784.$01) ($3.001.178) ($3.219.403) ($3.439;044) ($19.532.229

$0005 $0.004 $0,003 $0002 $0,001 $0.000
$0.08 S0.07 SO.O? S0.07 $0.07 $0.07 $0.07
$O.Og S0.09 S0.08 $0.08 $0.00 S0.08 S0.08

($0,02) ~$0.02) ($0.03) ($0~031 ($0.03) ($0.03) ~$0,03

~onoflt or (Cost) per IDOttlO rofillod
Low - .. S0.000
Mid $0.00

H~ S0.09
WifflOU(’ trading (high) (S0.02)

~enoflt or (Cost) per Ion of 0stales
Low S87
Mid $1.145

H~gr~ $1.302
WiUloul tradiri9 (high) ($30S)

23-Apt-g3

$78 S85 $31 S37 S22 $8 $80
$1.13$ $1.122 $1.109 S1~09$ S1.0eo $1.084 Sl.t08
SI.293 $1.280 $~.2ee SI.252 S1,237 $1.221 $1.265
(s338) ($370) (s403) ($441) ($478) (S819)
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Table 3-A.9 Cost-Benefit Analysis for Market Development Policies

2S% Refillable P~stlc Beverage Containers
1994 1995 1996 1997 1995

531.214.200 525.902.058 520.843.037 515.430.007 810.282.241

132.B03¯550 131 475¯818 130.190¯7S9 128.8S9.1S2 127¯570¯S80

1999 2000

808.179.419 500.127.824

129.294.885 125.031 g08

MI(: (half 9811on milk) $0,09
High (PET 21 Social S0.20

S0.00             $0.08 $0.08 $0.08 10.09 $0.08
$0.00 S0.00 $0.09 $0.09 $0.09 $0.0g
$0.20 " S0.20 $0.20 S0.20 ,10.20 $0.20

~aluo of Material Refilled -- $
Low (10% HG . 80% HP. 30% PET)

M~d(10%HG. 45% HP. 48% PET)
H~gfl(10% HG. 30%HP. 60%PETI

$7.171 ~92 $7.09g.878     $7.028.681     " s6.gs8 394     S8.880.810 $0.819~922
$18.765.542
$19¯133.870

CoIleCboh art~ Wast, rig Cost~ - cost per Dome
Low - throe hal! D:/lt oar~ons S0.08

High - half gafion or PET $0.t 3

$8.751.723
$18.597.988
$18.942.334

Iolue of Avcsdod RecyCling
Per bo),o .                                       $0.03

Half-Pint Ore’tons SOLOS
Large hot11 es $0.10

$0.09 $0.00 $0.08 $0.08 S0.08 $0.00
$0,13 $0.13 $0.13 $0.13 $0.13 10.13

Net Cost for colln.lrafilling
Low Value Mix $9,296.249
Mid Value Mix $10,391 ¯878

High Va|us M~x $11.487.507

$0.08 $0.03 $0¯03 $0.03 $0.03 $0.03

$0,05 $0.08 $0.08 $0.05 $0.08 $0.0S
$0.10 $0.10 S0.t0 $0.10 $0.10 $0.10

~Sl 1|l.O81milhon �ont, refilled)

$9.203.286 $g.111.283 $9.020.141 $8.929.939 $$.840.~40 $8.782.233
$10.287.959 $10.185.079 $10¯083.229 $9.982.396 $9.882.872 $9.783.747
$1~.372.032 $11.258.906 $11.148.317 $11.034.053 $10.924.805 $10.815.260

902.196 297

$45:718.800
$119 766 558
$136.882.739

$14.785.733 $14.708.733 $14~785.733 $14.788.733 $14.785.733 $14.785.733 $14.785.733 S78.980.000

485 490 486 451 446 442 438
1.4 " 1.4 1 4 1.4 .! 4 1.4 1.4

651 644 638 631 828 elg 613

10 10 10

Average Value o! JObS                           $30.000 $30.000 $30.000 $30.000 $30.000 $30.000 $30.000
Nol Value of JOOS Crealed $5.067.783 $5.017.106 $4.986.935 S4.917.265 S4.888.093 .$4.819.412 $4.771 218 $34.427.811

with vomng S772.~131 $772.131 $772.13t $772.131 S772.131 $772.131 $772.131 $4.020.000
W,mou! Trachng $18.~$7.888 $18.557.088 $15.857.805 $15.$57.805 $15.957.800 $18.087.088 $15.897 ~808 $81.000.000

Private " " Sl.Sge:000 $I.842.284 $1.707.078 " - S1".770.294 S1".847.34e $1.921.240 $1.gg$.0g0

$1.206.927 .      $1.127.153 $’I.020.585 $923.409 $817.570 $708.924 $597.348 $6,407,894
$10.889.$77 $10.396.177 $I0.202.898 $10.007.g79 $g.811.294 $9.812.711 $9.412.000 " $70.012.733
$11~94.014 $11.776.fi70 $11.$@9.589 $11,381.000 $11.150.785 SI0.938.807 $I0.724.931"     S79.485.794
S1 427¯994 S1.198.183 S948.997 $698.760 $447.309 $194.509 ($59.782|

Low

Wi~lout lrOolng [f, gh)
~enefit or (Cost) per Oo~le refllle~

~enefit or (Cost) per ton of

23-A~r*93

SO 009 $O.OOg SO 008 S0.007 S0,008 S0,000 $O.OOS $0.007
S0,08 S0.00 S0.08 S0.08 S0.08 S0.08 $0.08 $0.08
S0.09 So.og So.og So.og S0.09 SO.Og $O.Og $o.og
$0.01 $0,01 $0.01 $0.01 $0.00 SO.O0 $0.00 $0.01

S130 S129 $118 SI07 Sge $84 S72. S~07
SI.194 $1.108 $1.178 $1.108 SI.154 $1.142 SI 129 SI.194
SI.381 $1.344 S1.333 SI.322 SI.311 $~.2gg $1.287 $1.322

$181 $t37 $109 $81 $S3 $23 ($7) $81

~L
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Table 3-A.10 Cost-Benefit Analysis for Market Development Policies
Reduced Job impact 15% Refillable Plastic Beverage Containers

1 g 94 19gs 1998 1 g97 1998 1999 2000 Total

531.214.200 525.g02.058 fi2.0,648.087 515.436.807 S 10.282~241 " $05,179.459 500,127,824

Price end Value of Material
Market Prices (Pnca Of PlasUc Bott]e or Milk Container)

Low i three half-pint cartons) $0.0fi
*" Mid (halt gallon milk) $0.Og. "

Rign (PET 2~ Soda)" $0.20

S0.0fi
so.o9

S0.20

so.o8 " " $o.08 ’$o.o6 " so:o~ ~o.o8
¯$0.09 $0.0g $0.09 S0.0g $0.08
¯S0.20 $0.20 S0.20 $0.20 $0.20

VaJue of Matonal Refilled -- $
Low(IO% HG. 60% HP. 30% PET) S4.302.fi35 $4.2s9.807 S4.217.209 $4.17S.037 . $4.133.280 . $4.091.953 14.051.034

MiO(10%HG, 45% HP. 45% PET) S 10.$77.fi03 S 10.472,025 S I0.3@7.304 $ I0,203.631 $10.160.995 $10.0S9.38fi S9.938.791
High(10% HG. 30%HP. 60%PET) $12.071.843 $11.951.124 $11.831.613 S11.713.297 $11.598.164 S11.480.202 $11.365,400

g Costs - COSt per DOtUO
LOW - three half brat �arlene $0.08 $0.08 $0.08 $0,08 $0.08 $0.00 $0.08

H~gh - half gallon or PET $0.13 $0.13 $0.13 $0.13 $0.13 1,0.13 $0.13

Va~e Of Avoided Recydin9
Per Lime $0.03 S0.08 $0.03 $0.05 $00$ $0.03 $0.05
Nat �ello�ben 8r10 recycling costs

Half-P~nt Cartons S0~0S $005 $0.05 $0.05 $0.05 S0.0S $0.05
Large bOmbS SO 10 S0.I0 $0.I0 $0.I0 $0~I0 $0,I0 S0.I0

Total N’~t Cost for collection and refilhng
Low Value Mix $5.577.749 $5.521.972 $5.468~752 $5.412.084 $5.3fi7.964 $5.304,384 $3.251.340

M~O Value Mix $6.235.127 SO. 172.775 $6.111.046 $6.049.937 $5.989.438 $5.920,543 $5.8T0.248
High V~* Mix $6.892.504 $6.823.579 $6.755.343 $6.687.790 $8.920.912 S@.584,703 $$,489J88

Addit]ons~ InvesUllen1 Without TradJn~ $14,785.733 $14.785.733 814,7fi5.733 $14.785.733 S14.785.733 $14.788.733 $14,785.733
Jo~ Impacts
Jobs Per 1.000.000 bottles rofilleO -2
Jol~ Create0 159 150 158 t 55 153 182 I SO
CA Mu~t]b~ier 1.4 1,4 1.4 t.4 1.4 1.4 1.4
Total Jo~s Created 223 221 21 g 216 214 212 210

Jobs Lost (.081mflhon cont. reflfle0) 5 0 6 8 6 8 B
CA Mu~bplier !.0 1.8 1.8 1.6 1.8 1,8 1.8
Total JOOS Lost 10 10 10 10 10 10 10

$29.231,160
$71.059.935
$82.009,643

ST0.980.000

Jobs 54 53 52 52 51 51 50
Average Value of Jobs S30,000 $30,000 $30.000 $30,000 $30.000 $30.000 $30.000
Net Value of JoOs Created $1.606.392 $1.590.328 $1.574.425 S1.$$8.080 $1,543.083 $1,527.663 $I,512.388 810.912,996

W~th ~a,~=ng $~’72.131 .        $772.181 1T~2.~181 $772.131 $772.131 I772;181 .      $772.1~1 " $4.020.000
, Withou~ Tr~mg " $13:557.883 $15.507.865 S18,fi57.808 $15.$57.685 . 818.$57,885 ~10,887,088" $15.557.865 $81,000.000".

Pubtic $140.~00 $144.960 $149.022 $15S.01$ $162.048 $168o$30 $1?S.2T1-
Pr=vata $1.$96.000 S 1,M2.284 $1,707.|75 ¯ S 1,778,294 $1,847,346 ~1;821,240 $1;098.090

Net Benefit or (Cost)                                                                                   ’
L~V ($1,404~522) ($1,fi10.477)
M~d $4.213.088 $3.840.208

H~Oh $5.049.730 $4.0S2.070
Wi~out treOlng (high) (57.188.175) ($7.659.560)

Benefit or (Colt) per boflte rofilleO        -."
Low ($0.013) (10.018) ($0.020) (50.021) ($0022) ($0.023) ($0.028)
M~O $0.05 $0.03 $0.05 $0.0~ $O.OS $0.0’~ $0.08

H,g. SO o0 So.is 1o.o8 1o.o8 1o.o8 so.o8 $o.o8
Wib~out tra4mg (rugl~) ($0 0g) ($0,09) ($0.10) (S0.10) ($0.10) ($0.1 t) ($0.11)

Benefit or (Colt) per ton of bolt]as
Low (~264) ($277) ($294) ($312) ($331) :($3$t) ($372)
Mia $793 $780 $783 $745 $720 $706 $885

H~r~ $951 $938 5921 $803 $884 $884 $843
Wimout ~rs0ing (high) ($1.353) ($1.394) (S1,439) (S1,480) (11.334) (11.883) (I1.034)

23-At)r*93

(SI,450.181) ($I.$32.917) (SI.890.978) ($I.774.fi38) ($1.861.281) (811.332.694)
$4.103.233 $3.972.884 $3.705,2$7 $3.587.734 $3.427.$89 828.830.008
$4.931.529 $4.792.896 $4.508.951 $4,363.392 $4.215.270 $32,813~848

($71329.875) ($7.493.750) (S7.827,427) ($7:99~80) ($8.t~9.83~) (S03,064.119)

($0.021)
$0.0S
$0.08

(50.10)

($814)
$743
$901

($~.467)



Table 3-A.lt Cost.Benefit Analysis for Market Development Policies

Increased Job Multiplier - 1S% Refillable Plastic Beverage Containers

1994            1995 1696 1997 1996 1999 2000 Total

CA Consumption 531,214.200 526.602.056 520.fi43.037 filfi.436.S07 510.282.24t 505.t 79A1g 600.127 624
D~vers~on resulting from Pohcy (Containers) 79.682.130 ,,

78.885.309 78.096.466 77 31fi.491 76.642.336 ’75.7’76.913 75.019.146 541.317.77fi

Price end Value of Material

LOW ( tI1;’O0 hill-pint c&rtont)

H~gh (PET 21 Soda)

~ollo~on ~d Wa~nng Cos~ - cost
Low - tared n~f punt cirlonl

:er

To~ Net Cos~ for coflecbon and

S0.09
$0.20

$o.o~ )(~.o0 " $o.o6 ¯ $o.o6
so.oo . $o.o~ $o.og so.oo
$0.20 S0.20 S0.20 ¯ S0,20

S0.06 ~0.00
S0.09 $0.00
S0,20 S0.20

S4.302.835 S4.259.807 S4.217.209 S4.17$.037 S4.f33.286 S4,091.953 S4.0S1.034 S29.231.160
$10.577.803 $10.472.025 S10.367.304 $10.263.631 $10,160.09$ $10.059.385 $g.958.761 $71.859.93S
St2.071.843 $11.951.124 $11.831.613 $11.713.297 Slf.S96.164 $fl.480.202 $11.365.400 S62.009.643

SO.G8 S0.08 S0.06 $0.08 $0.08 $0.08 $0.00
S0.13 S0.13 S0.15 $0.13 $0.13 $0.13 S0,13

S0.03 So.o$ So.G3 S0.03 S0.03 S0.03 -$0.03

SO,OS SO,OS SO.O~ S0.06 SO.OS SO.Ofi SO 05
S0.10 S0.10 S0.I 0 S0.10 SO.fO SO.tO S0,10

S5,S77.749 SS.521.672 S5.466.7S2      Sfi.412.064 S5.357.964
S6.23S.127 S6.172.775 S6.f11.048 S6.040.937 $5,986.430
$6.892.504 $6.623.579 $6.755.343 ’    $6.687.790 $fi.620.912

S14.7051733     $14.78S.733    S14.785 733     S14.705.733 $14,78fi.733

$5.304.384 S5.2s1.340
$s.929.643 S6.870.248
$6.564.703 $6.469.166

$f4.78S.733 $14.785.733

279 2?6 273 271 200 206 263

446 442 437 433 429 424 420

6
1.6
10

6 6 6 6 6 6
1,6 1.6 1.6 1.6 1.0 1.6
10 10 10 10 10 10

S76.980.000

S321 $308 S291 |273 $254 S234 S213 1271
SI.378 S1.3es S1.346 S1,330 $1.311 SI.291 S1.270 S1.326

Sl.$36 S1.523 SI 506 11.488 $1.469 11.449 11.428 SI.486

(S700) ($609) (S8S4) (sg01) ($gdg) ($gg6) (St.049) (sg02]

S7.320,671 S7.179.760 $7.016.64S $6.855.569 $6.690.406
$8.157.333 se.ooo.ofie s?.836.068 67,667.362 s7.464.102

($4.078.572) ($4.253.348) (S4.447.989) (S4,644.256) ($4,842,276)
-.-

S0.021 S0,021 $0.019 S0,018 S0.017
SO,Og SO.Og 10,00 S0.06 S0.09
S0.10 $0.10 $0.10 SO.tO - S0.10

(So,os) (SO.OS) (S0.06) (S0.00) (S0.00)

S1,180.762 SS.064.466 10:778.406
S6.523.034 16.363.316 S47.941,403
$7,318.662 $7.141.016 S53.025.239
(S5.042,181) (SS,244.105) ($32.552.726)

S0:016 S0.014 S0.016
SO.Og S0,05 SO.Og

(SO,O?) (10.07) (10.06]

S$0.O00         S$0.000 S30.000 S30.000 S30.000 $~0.000 S30.000
$4.713.965 S4.666.665 $4.620.186 S4.573.964 $4.528,245 $4,482.062 $4.438.133     S32.024.360

"S772.131 . $772.131 ¯ S772.13t $772,13~ S772.131 $772,t$I $772.131 $4.020.000

S140 000 $144.0~0 $140.822 $1S5,816 $162.048 1166.S30 S17S.27t
$1.S96.000 SI,642.284 $1,707.~7$ S1.776,204 $1.047,346 $t.921,240 $1.688.090
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Table 3-A.12 Cost-Benefit Analysis for Market Development Policies
15% Refillable Plastic Beverage Containers -- With Avoided landfill

994 t 995 1996 1997 1998 1099 2000 Tot=*

531,214.200 525,002.058 520.843.037 515,43@.807 510.282.241 $08.179.419 800.127.624

Price and Value of Malss’lel
Marxet Prices (Pnco o1 Plasbc BDffiO or MdJ(Container)

Low ( tNoo half.pint cartons) ¯ ¯ $0:00 $0.06 $0.08
Mid (haft gallon milk) S0.0g $0.00 S0.09

H~gn (PET 21 Soda) $0.20 $0.20 . $0.20

Caius of Marshal Refilled -- $
Low (I0% HG. 60% HP. 30w~ PET)’ $4.302.835 ’$4.25B.B07 $4.2!7.209

Mid(10%HG’. 45% HI=. 45% PET) $10.577.803 $10.472.025 $ I0.387,304
High(10% HG, 30%HP. 80%PET) $12,071.843 $11.951.124 $11.831.813

S0.08 . $O00 $0.08 S0,0~.
$0.08 ’$0.00 $0.00 $0.08
S0.20 S0.20 $0,20 S0.20

$4.178.037 $4.133,28B $4~09t.883 ’ $4,051.034
$I0.263.631 $10.160.00S $10.059.385 $8.958.791 .
$11.713.297 $11.596,164 $11.480.202 $11.365.400

~0 Cos~’ - Cost bar bO~tlS
Low ¯ Ihrea I~alf 1)1~11 cartons $0.08 $0.08 $0.08 $0.08 $0+08 $0.08 10.08

lalue of Avoided Lan41~ll
Par bOlUS $0.(~05 $0.00@ $0.00@ $0.007 S0.007 $0.00e $0.008
;Net ColilCtSon and recycling costs

Half-Pint Cartons $0.07 $0.07 $0.07 $0.07 $0.07 $0.07 $0.07
Large homes S0.12 S0.12 $0.12 S0.12 $0.12 S0.12 S0.12

Low Value Mix $7.314.820 $7.210.117 $7.101.571 $8.994.475 $8.8~3.707 $@.709.404 $8.856.809
Mid Value Mix $7.972.197 $7.860.921 $7.745.867 $7.632.328 $7.515.182 $7.394.884 $7.275.807

H~gn V~lue Mix $8.629.575 $8.511.725 $8.390.163 $8.270;180 $8.146.656 $8.019.723 $7~894.815

$29.231~t@0
$71.859.935
$82.009.643

Investment WilT~oul Tredin~ S14.785,733 S14.785.733 $14.785.753 S14,785.733 S14.785.733 $14.7BS.733 S14.785.733 $78.980~000

Jobs Per 1.000.000 bottles *’grilled -- 3.5
IJo~ Created                                 278 270 273 271 2O6 200 26&

iTot81 Jo~s Croa~e~ 390 387 383 379 375 37t 388

lobs Lost {.081million cont. refilled) 8 0 6 0 0 0 6

total JO~S LOSt 10 10 10 10 10 10 10

~4ult~l)liol’ JOOs 101 100 99 98 97 90 95
~.vorago va~ue of Jobs $30.000 " $30.000 $30.000 130.000 $30.000 $~0.000 $30.000
~et V~lue of Jo/0s Created $3.040.670 $3.010.283 $2.980.161 $2.9S0.359 $2.920.856 $2.891.647 $2.862.731 $20.ese.eae

pnv81e $1.598,000 $I.~2.284 ~ 1.707.975 $1.776.294 $1.647.346 $1.G21.240 $1.098.090

($1.707:314) ($1.728.381) ($1.761;98B) ($1.801.189) ($1.838.800) ($1.875.874) ($1.910.295).
$3.910.278 $3.835.023 $3.743.801 $3.649.583 $3.557.275 $3.466.600 $3.372.555
$4.748.938 $4.663.319 $4.563.813 $4.461.366 $4.38p.969 $4.262.356 $4.180.256

($7.488.967) (S7.508.085) ($7.722:B33) ($7.850.272) ($7.975.409) (18.00B.510) ($8.224.868)

($12.827.722)
$25.535.t81
$31.21B~018

($34.950.946)

($0,023) ($0,024) ($0.025) ($0.026) ($0.023)
S0.05 $O,OS S0,08 $0:04 $0.05
S0.08 S0.06 $O.Oe S0,06 $0.06

(SO.~O) ($0.10) (SO.~) (S0.11) (S0.10)

(S371) ($383) (s3so)
$eee 1874 sToe
s844 $632 . $ses

(S1,e03) (s1,e4s) . (S1,523)

~*t 8onsflt or (Cost)
Low

Wimout trading
Benefit or (Coil) per Dottle refilled

Low ($0.021) ($0.022) ($0.023)
Mid $O,OS $0.05 SO.OS
H~ - ." S0.06 $0.08 $0.06

Wi~oul trading ()l~gh) ($0.09) ($0.10) ($0.t0)
Benefit or (Cost) per ton of bot,os

Low (S321 ) :(S328) ($338)
Mid $736 S729 S719

H~gh $894 $887 $877

Without tradm0 (n~gn) ($1,410) ($t 445) {$1.483)
23-Ap(-93

($349) (S360)
$7O8 S897
Sees $B5S

(S1.523) (S1.S83)
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CHAPTER 4
80% RECYCLED CONTENT IN

BOXBOARD AND CORRUGATED

INTRODUCTION

Californians presently consume bet~veen four and one-half andfive million tons of corrugate
paper and paperboard annually. That consumption should rise to nearly six and one-half milli
tons by the end of the centur),. Most of the consumption immediately .returns to the wastestream
upon use. Only a statistically insignificant portion is retained by consumers for such purposes a
storage of personal goods or short term backstock of goods available for retail sale.

The dozen and one-half paperboard mills and two hundred fifty paperboard converting plants in
California have the .capaciLy 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 Californi
in corrugated and paperboard containers produced elsewhere and a large amount of locally
produced merchandise, is shipped out of state, in paper containers.

d
on

s

a

HIGHLIGHTS OF THE ANAL

¯ This policy results in a benefit of between $13 and $115 per ton diverted.

The total net benefit over the seven )’ear period ranges from $130 million to $1.7 billion.

This policy will divert almost 13 million, ton~ of corrugated, about 4% of the overall

diversion requirement.

About 2,800jobs will be created as a result of this policy, at an annual benefit of $43,000
pbrjob.

Th’e 80% corrugated policy is umqueamong ihe..six ahalyzed because i’t has both, a net
benefit and a high diversion tmpact.

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 o
diversion. The policy would result in 2 to 4 million tons of diversion annually from 1994 t
2000: By 2000, total paper diversion is projected to reach 44% This doubles the total diversio
rate for paper from 5°,/o to 11% of the \vastestream~

n
o
n
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Tons of Waste
SRRE
EPAJFranldln

Baseline Diversion
% Olvemlon
Policy Diversion

Tote Diversion
% Paper Diversion
% AB 939 Olverslon

1990
14.030,000
8.540,400

11,285,200
2,144.188

19%
0

2,144.188
19%

5%

1991’
14,338,660
8,728,289

11,533.474
2.318,228

20%
0

2,318.228
20%

5%

Table 4.1. Wsste Generation Data for Paper and Paperboard
Corru~lated and Boxboard

1992

8,920.311

2~498.889
21%

2.49k.889
21%

5%

1993
14,976.501
9.116,558

12.046,529
2,686,376

22%
0

2.686~376
22%

6%

1994
15.305.984
9.3171122

12.311.553
2.880.903

23%
1.700.000
4,580.903

37%
t0%

1995
15.642.716
9.522.099

12,582,407
3,082,690

25%
1.700,000
4,782.690

38%
10%

1996
15,986,855
9.731.585

12,859.220
3.291.960

26%
1,800,000
5.091.960

4O%
10%

1997
16.338,566
9.945,680

13.142.123
3,508.94 ?

2?%
1,800.000
5,308,94 ?

4O%
10%

1998
16,698,015
10,164.485
13.431.250

3;733.887
28%

1.900.000
5,633.887

42%
¯ 11%

1999
17.065.371
10.388.104
13,726,737
3.967,027

29%
1.900,000
5,867,027

43%
11%

2000
1~,440.809
10,616.~42
14.028.726
4.208.618

30%
1.900,000
6.108,618

44%
11%



THE COST-BENEFIT MODEL

Requiting 80% recycled content in corrugated and boxboard sold in the state would result in 
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 sensitiyity of the costs .and benefits to price and the volume o
material diverted. The benefits and costs of this policy are driven by severalfactors:

¯ The Variability in volume and value of die material diverted.

The net savings from recycling paper.

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 du
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 n.umber of jobs created increases to about 3,000.

The policy does result ~n significant cost to industry for administration -- an estimate of over $3
million annually. This figure is high due ,to the large number of firms regulated, however 
represents only $3,700 per firm. Capital investment, included in the net cost benefit as end-use
costs is also significant. The pqlicy would encourage investment in equipment that allows the us
of secondary fibers rather than virgin.
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1994
~’onsumpt~on and OivamJon-
~’A ¢onsum=~on (tons) 5.700.000

1.360+000
1.700.000
2~040.000

?r~’e end Value of Maler~!

Low " $25
¯ M~O $55
H~gn $65

Table 4,2. Cost.Benefit Analysis for Market Development Policies                                ~
80% Recycled Content in Corrugated and Paperboard

1995 1996 1997 1998 1969 Z000 To|a~

5.800.000 5.900.000 0.200:000 6.300.000 6.500.000 0.500.000

1.700.000 1.800.000 1.800.000 1.900.000 1.900.000 1.900.000 12.700.0C
2,040.000 2.160.000 2.160.000 ~ 2.250.000 2.290.000: 2.250.000 I 5.240.06

$28 $20 $25

~ua Of Ma~nal ~vertaa -$
Low-Low $34.000,000 $34.000.000 $36.000:000 $36.000.000 $30.000.000 ¯ $38.000.000 $38,000.000 1254,000 000
M~4d $93.800:000 $93.500.000 $99.000.000 $66.000,000 $104.500.000    $104.300,000 $104.500.000 $696.500,000

Hig~-~ $132.600.000 $132.600.000 3140.400.000 $140.400.000 $148.200.000    $148.200.000 $148~200.000 $990.600.000

$48 $45 $46- $40 $40 $48 $48

Value of A~Oed L~’~d DisposaJ
Par [on $75
Net co,eel]on and re~mg c~ts ($31 )

Low ($41 480.000)
~ (S51.850,000)

~0~ ($62.220.000)

$84 $01 $08 $100 $118 $124

($37) ($44) ($51)

$49.640.000) ($62.640.000} ($72.720.000) ($88.920,000) ($I02,600,000) ($116.280.000),
$62.050.000) ($78.300.000) ($90.900.000) ($111.150,000) ($128.250.000) ($145.380.000)
$74.4@0.000) ($03,960.000) ($109.080,000) ($133.350.000) ($153.900.000) ($174.420.000)

$0 $0 $0 $0
$37 $37 $~5 $35    ° $35

$86.003.062
$88.004.062

$0 $0 $0 $0 $0 $0

$66.003,062 $66.003.062 $66.003.002 $66,003.062 $68,003.062 $@6.003.062
588.004.082 $88.004.082 $88.004.082 $88.004.082 588.004.082 $88.004.082

2.040 2.180 2.100 2.280 2.260 2.280

2.856 3:024 3.024 3.192 3.192 3.192

816 912
$30.000 $35.S13,

$24.4~0.000 $32,476,426

816           584 864 012 912
$30.870 $31.765. $32.686 $33.634 . $34.610

$25.189.920 -- $27.445.159 ~28.24.1.066 $30.674.507 $31.564~088.

($534.260.000~

($001.420.000

$402:021,431
$616,028,$78

$200.074.146

$0 $0 $0 $0 $0 $0 . $0
$0~.003.062 $68.003.002 $S6,003,002 $60.003.082 $00.003.0S2 $68,003.032 " $06.003.002     $343.630.304

$132.000.123 $~$2.00~.123 $132.006.~23 ~132.000.~23 $132.008.123 $~32.006.123 $132.00S,123     $S07,272.727

Publ:� $280.000 $288.120 $296.478 $305.073 $313.920 $525.024 S332.382 S2.t 39.005
Pnvsm S31 500.000 S32.413.500 533.353.492 S34.320.743 S35.316.044 $36.340.210 S37.3~.070 S240.638.044

--" Low ($19.824.082) ($11.875.782) S4.431.110 S14.331:170 $33.960.460 S47,490.782 S61.028.816 S129.540.504
~a $72.046.938 S82.038.238 $105.002.130 $117.512.191 $144.691.481 S101.047.773 $178.599.897 $861.625~048

H~gn $187.520.000 $199.548.300 $228.155.192 $243.095.252 $276.624.542 $297.000.834 $517.372.958 $1.749.317.079

Low (SIS) (S0) S3 SI0 S22
~O S42 $48 S58 ses $70 S05 $94 See

30-Apt-g3
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SENSITIVity ANALYSIS 

We modified several of the variables in the cost-benefit model to detennine 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 analys.is are pro\'ided in Table 4-3 and' Chart 4-3.. 
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Table 4.3 80% Recycled Content in Corrugated and Boxboard
Sensitivity Analysis

Low

Baseline Scenario (Table 4.2) ....
Total Net Benefit (Cost)(Million $)
1996 Net Benefit (Cost) (Ml!!ion $).
Benefit (Cost) per ton (S/ton)

$1.30:

$13 ,

($12)i
$1

Mid

$862
$105

$68

s7451
$89 ~

$59

Reduced Job Impact (Table 4-A.1)
Total Net Benefit (Cost) (Million $)
11996 Net Benefit (Cost) (Mlilion $)
Benefit (Cost) per ton (S/ton)

High

$1,749
$228
$115

$1,633
$212
$107

Increased Job Impact (Table 4.A.2)
Total Net Benefit (Cost) (Million $)
~1996 Net Benefit (Cost) (Million $)
Benefit (Cost) per ton (S/ton)

$230
$18
$23

$962i
$95

$76

Increased Cost of Recycling. (Table 4-A.3)
Total Net Benefit (Cost) (Million $) i ($99)
996 Net Benefit (Cost) (MIIlion $) } ($28)

Benefit (Cost) per ton (S/ton) ~ ($10)

$1,849
$212
$121

$576i
$1,406

$65~ $180
$45I $92

Increased Diversion (Table 4-A.4)
Total Net Benefit (Cost)(Million $) $764 $1,943 $3,376

996 Net Benefit (Cost) (Million $) $82 $236 $427
!Benefit (Cost) per ton (S/ton) $51 $91 $121

Current Landfill COSt (Table 4-A.5)
Total Net Benefit (Cost) (Million $) ($20) $675 I $1,525
1996 Net Benefit (Cost) (MIIlion $) i ($6) $92 I $213
Benefit (C-ost) per ton (S/ton) ! ($2)! $53I $100

California Futures .4-6 41026A-.4.00.~



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, tho impact at .the higher diversion levels i~ not significant. In ,,the first few years, when
the avoided landfill value is low, the policy results in a net cost at the low diversioh levels.

Increased Job Impact

In this scenario, we use~the 920 tons per job figure and, instead of the more conservative 1.4 job
mul.tiplier, use a higher multiplier of 1~6. As eXpecied, this results in a greater b~enefit at all
levels, however, the impact is relatively modest.

Increased Cost:of Recvclin~l

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 lev.els orS10 per ton, and $99 million ovei 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 m California.. Here, we assume that 35%, 50%, and 65% of
corrugated sales will be diverted at the low, mid, and high diversion levels. This increases the.
enefit of the policy, and again, the lo.w dix;¢rsion l~vel is.particularly sensitive, increasing from
a bdnefit of $13 per tonbaseline to $51 per ton With increased diversion.

b

Current Landfill Cost

In this a~alysis we use the 1992 average tip fee and collection cost in California, and adju
futur¢ dollars, rather than using the cost of new landfills, adjusted to present value. The cu
landfill cost ranges, in the model, from $82 to $89 per ton. This change reduces the net be
of recycling corrugated, and as a result reduces the overall benefit of the policy. At the
diversion level the policy results in a cost of $2 per ton, however the benefit at the hi
diversion levels remains positive.

TRADING VS. NON-TRADING

If the policy includes trading., industry will be able to reduce capital investment directly r
to the policy. Without.trading, all firms that produce or sell corrugated and boxboard in the

st to
rrent
nefit
 low
gher

elated
 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 .,,’ear. With
trading, firms that do not meet the staxadard may comply by purchasing r~cycled content credits
Some investment will prob.ably be necessary., Or occur anyway, as firms invest in new equipment

DATA AND ASSUMPTIONS

WASTE GENERATION MODEL

Because it is difficult to separate quantity e~timates for paper in the wastestream and because all
paper grades can be used in corrugated and boxboard, we presen.t 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 characterizations, and Franklin data on paper consumption,
which may account for some of the variability. The aggregate figure represents the average of the
t~vo 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 APl figures for US consump, tion,
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 corrugated indust~. . 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.~’he low figure assumes 80% diversion, as a worst
case scenario.

.

.

Market Prices

Market prices for. corrugated and paperboard vary widely." Allpc~per grades can’and are" used in.
production .of these grades. A f~rice of J55 per ton’is a reasonable a¢erage for corrugated in current
markets. The high and low figures provide a range for price fluctuation and quality of materials
delivered. Paper prices are based on. figures in Recycling Times and Bureau of Labor statistics.
While prices flu~tuate throughout the year, the annual aveiage has remained fairly consistent the last
several years for each of the paper grades.        °

Cost._._ds

The cost of r~cycling is based on studies of curbside and commercial recycling programs. The cost
of most curbside programs range f~om 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 u~e the .$30 per ton figure for 75% of the
collection, and the $100 per ton f~r the remaining 25%, for an average collection price of $48 per
ton.

California Futures 4’8



The end-User cost is based on the capital investment and the mid-and high-range diversion figures,
This represents the additional cost to th paper industry to make recycled content corrugated ande 
boxboard.

Job Impacts

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 bh some losses in the
timber industry (many outzof-state), however this ii likely ib be more than compenJated’by increases
in recycling job’s. We used an,average of 920 tons per job to determine lhe number of jobs created
through collection and recycling. This is based on preliminary figures from the Californ. ia recycling

job survey.

Capital Investment

Capital investment for the 15 firms in California paper industry producing corrugated and boxboard
is projected to be about $132 million annually. We do not attempt to separate investment in the
differen~paper grades in this analysis, We used an average mvestment figure .for the IS firms 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 ts 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 investment by the industry. This would be the no-trading
scenario, in which all firms would be reqmred to use secondary fibers.

A dmln istration

There are between 8,000 and lO, O00 firms 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 50~ for each

of 9, 000 firms for prO’rate administration, and 4 state staff to implement.

IN DUSTRY CAPABILITY

The recommended 80% re~vcled conteni mandate is based on several factors. Primarily, it is
intended to encourage the industry to commit its capital investments to state of the art production

equipment which can handle .up to 100% recycledcontent.

The indu-~try has been able to produce 100% recycled content eorrngating medium (the wrinkled
inner portion of corrugated paper) for several years. The primary concerns expressed by the
industry related to the iinerboard. However, in recent months, great strides have been made. The
following is ~eerpted 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].
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A cco’rding 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 rec.vcled board, which is expected to increase from about
700,000 tons in 1991 to 1.76 million tons by 1995.

Amo.ng rec.vcled linerboard projects, Temple-Inland in .late 1992 started up a
210.O00-tpy [tons-per-year] machine at its new Maysville, Ky., mill.~

The mos.t recent published detailed breakdown of capital expenditures (1987),~ indicated that the
corrugated and boxboard firms in California invest about $100 million annually in upgraded pl
and equipment.3 (A portion of that sum goes to mandated pollution abatement.) Our intent in
recommending a high proportion of recycled content for the subject material is to encourage t
industry, to apply its capital investment plans toward equipment and machinery which will u
recovered \vastepaper as its feedstock.

The economics of furnish for linerboard, corrugating medium, and paperboard favor high (a
much as 100%) recycled content,once the initial capital investment is made.4 The end produ
is cost competitive \vith material made from virgin pulp and in most applications is structur
equal to or better than corrugated and boxboard made from virgin pulp.

The technological development and investment in capital equipment to handle recycled furni
in the industry will happen, although not necessarily in California.
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The largest capacity additions will come from Stone Container Corp. and Inland
Container Corp., who will add approximately 740,000 tons of recycled
containerboard capaci .ty, in 1992. Stone is converting an existing kraft linerboard
mill in Jacksonville, Florida, to produce about 53(~,000 tpy of 100% recycled
~ontainerboard, and Inland Container is building a new greenfield ’mill i
Maysville, Kentucky, to produc’e 210,000 tpy.

Production of recycled paperboard’ will be paced by continued steady demand for
recycled, folding cartons and .the displacement of kraft linerboard and
¯ semiehemical corrugating medium by the recycled containerboard grades.
Manufacturersof 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 thb in(roduction 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.~

n
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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:

¯ As much as four. million tons of wastepaper will be diverted annually from California’s
wastestream.

California’s existing Pal~erhoard mills could develop into efficient,, state of the art
production facilities which would give them a competitive advantage when seeking ne
business.

.I The infrastructure for handling large quantities 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, preparat=on, 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 twenty years. 
If the mandates move in step with routine investment and replacement, there should be less
resistance from .affected firms.

"

w

"

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.6 Each year would apply a 5% incre
in recycled content until the overall 80% objective =s 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 customarily use. They would simply be required to focus on
machinery and equipment suitable for higher levels of recycled content. For those who have
investment plans in the near term, trading would permit them to accelerate the recapture of their
investment.                            ..

SITING AND EMPLOYMENT CONSIDERATIONS

Recycled.content mandates for paper industD’ products will not exist in a vacuum. There hav
been historical difficulties associated with the siting of manufacturing facilities for the paper
industry which need to be resolved.

There are cur1"ently about 36,000 jobs in the paper and. allied products industries in iCalifornia.~
Approximately 20,000 of those are directly involved with the production of corrugated and/or
boxboard.8 By encouraging the development of modern, efficient manufacturing facilities, the
Board would help to ensure that those jobs would not only stay in California but would b
augmented by the suppoi’t and supply businesses that ,serve them. Ideally, the difficultie
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 economiqs of transportation of this dense material wou.ld ordinarily fall 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 t
resolved, California will spur capital investment, job creation and wastestream diversion in ot
states .whidh have less difficulties with siting and are \vithin the transportation envelope.

Thecom.bination of.increased production capaci .ty for.recy;cle..d furnish,public interest in recycl
content, and changes in requirements for bbxboard strengths focusing onc0mpression and edg
testing rather than just bursting ~trength \viii enhance the demand for fibers recovered from t
paper wastestream. However, the development of any meaningful regulations for the pap
wastestream must include a strategic plan to draw the active involvement and support of t
communities which contribute significantly, to the creation of the wastepaper. Other~vise, we m
provide the economic incentives for growth in a basic industryoutside California and
inadvertently encourage the export of a valuable resource.
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ADMINISTRATION

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

Many, if not most, paperboard and corrugated containers now distributed include a symbol an
statement announcing their recycled content as an advertising device. By defining recycled cont
to provide uniform under.standing of pre/post consumer elements then requiring that all corruga
and paperboard containers include a recycled proportion statement on an external surface, th
Board would put the recycled content or its absence in public view. Reporting could take a
Of several forms:
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¯ For. Standard Industrial-Clas.~ificati0n (SIC) 263, pap~rboard mills, a simple report
sho~ving tonnage of paperboard, linerboard’or corrugating medium produced and tonnag
of post-consumer wastepaper purchased or retrieved and the recycl.ed content propgrtion
with a statement of the credits transactions for tonnage traded to reach compliance woul
be sufficient. The report would be associated with any other regularly scheduled repo
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 tdnnage purchased at given levels of recycled content with an overall calculati
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 bo
manufacturers would retain along with their other transaction records. Following t
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 schedule
report as above.
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Reports would be subject to random audit with similar penalties and assessments whi
would occur for failure to comply with an.,," :other mandated reporting.

SUMMARY

The corrugated and box.board recycled content policy appears to have a strong positive impa
both in diversion potential and for its overall net benefit¯ These fea.tures make this polic
attractive, .The policy will have a’substaht.ial imp.act on the paper induStr).:, and a more. thorou
assessment, of. these impacts w.ould be essential. The policy can be designed, however, 
minimize these impacts. If the timeline for implementation is on a scale that allows foe: timel
reinvestment in equipment to handle secondary, paper pulp; rather than an’immediate and cos
retooling, the negative impact on the paper industry, could be minimized.
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ENDNOTES

1. Pulp & Paper. January, 1993, page 11.

2~ Despite the =Annual Survey" in the title of this series, the Bureau of the Census publishes the
Geographic.Area Report every five years. The 1992 version should be available shortly.

3. US Department of Commerce, Bureau of the Census. Annual Survey of Manufacture’s
Geographic Area Series, 1987. page CA-16.

4. Personal communi6ation with Jeff Walch, Green Bay Packaging, November 4, 1992.

5. Pulp, & Paper. June. 1992; Page 13.

6~ American Paper Institute; Recovered Paper Statistical Highlights, 1991 Washington. DC.,
1992. page 8.                                                            ~o

C. aliforni~ Statistical Abstrtict, 1992. edition,page 1~ 4. ¯

8. us Department of Commerce. op. cit.
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Table 4-A.2 Cost-Benefit Analysis for Market Development Policies
Increased Job Impact. 80% Recycled Content in Con-dilated and Paparboard
1 g 94 1 ggs 1999 Igg 7          1999 1 ggg

.700.000 5.800.000 s.g00.000 8.200.000 8¯300.000 9

$25

H,gn

1,700.000 1.700+000 1.800.000 1.900,000 " 1.900.000 1,900.000
2¯040.000 2¯040.000 2.1@0.000 2,100,000 2.280,000 2.280.000

S25 $25
S95 SSS
$95 see

2000         Tolal

6.500.000

1.520.000 10.190.000
I¯900 000 12.700.000
2.280.000 15240.0�0

S2S $25 $25
SSS $SS SS5 "
SBS Ses Se5 SSS

Value of Material D~verteO - $
Low-Low $34.0~0.000

Mi@ktO $93~500.000
High-High S 132.900.000

$34.000.000 S36.000.000 S30.000.000 $38.000.000 S38.000.000 $38.000.000
$93.500.000 $99~000.000 $gg.000.000 $104.500.000 $104.$00.000 $104.500:000

$132.900.000 $140.400.000 $140.400.000 S148.200.000 S148.200.000 $148.200.000

S254.000.000
S@9E.S00.000
sgg0.000.000

$49 $48 $48 S49           S48 S48 S48

Value of Avo~0e0 Len0 DispOSal
Per to~ $ 78
Net �oliecUon aria recy~lng �~s ($31)

$94 $~1¯ $98 $105 $¶16 $124
($37) ($44) ($51) ($50) ($08) ($77)

Net ~ost for cofln.lrecy.

LOW : {$41.480.000) {$40.840,000) {$62.640.000) {$72.720,000) {$88.g20.000) {$102.800.000) {$ff6.280.000)(S534,280.000J
~ (S51.850.000) (S92.050.000) (S78.300.000) ($g0.g00.000) (Sl11.150.000) (S128.250.000) (S145.350.000)($067.850.000

H~9~ (S92.220.000) ($74.4@0.000) (S93.960.000) ($109.080.000) ($133.380.000) ($153~900.000) {$174.420.000)(S801.420.000

Cost of Use by Ena.User Siren
Lo,,, SO SO SO $0 SO $0           SO
~d S39 $39 "" $37 S37 $35 $35 S35

H,9n S95 $85 S0t $01 $58 S58

LOw-H,gn $0
M~d-ktd $66.003.062

~,gn-Low $88.00a.082

SO $0 SO $0 SO SO SO
S69.003~062 $66.003~062 S96.003.062 S88;003~082 588.003.082 $66.003.092 S482.021.431
S88,004,082 S88.004.082 S88.004,082 S88.004.082 S88.004,082 S88.004.092 $61~.028.575

Total JOgS Crealeo 3.264

LOt+ "S0
keg $66.003.062

High S132.009.123

2.040 2.160 2.100 2.280 2.260 2.280

1,B 1 6 1.6 1.6 1.6 1.0

3.264 3¯456 3.456 3.648 3.648 3.648 ’

$37.794,980     $41.10~.738

"’SO . . SO $0 $0 SO SO
$66.003.092 S96.003.002 "106.003.042 ~    100.003.062 g66.003.062 S66.003.092

$132.009.123 $132.008.123 $132.006.125 $132.006.123 $132.009.123 $132.000.123

SO
S343.836.364
$687.272.727

AdmlnlstrelNe Come
Pu~,c S260.000 S288.120 $209.4TS $305.073 $3t3.920 S323.024 $$32.302 S2.139.005

Pr,vate $31.500.000 S32.413.600 S$3.355.492 S34.320.743 $35.316.044 $36.340.2t0 $37;394.070 S240.638.064

Nel Benefit or’(Co$t) - ¯

($7.584.082)
$84.299.938

5199.760.000

S719.178 $18.153.689 $28.451.704 $49,207.714 S63.278:766 S77.268.589 S229.585.578
Sg4.930.198 S118.8~4,710 5131.932.725 S180.028.734 S177.420.806 S194.839.610 S961.062.721

$212.143.200 S241.877.771 S257.215.786 $291;961.786 S312.782.868 $333~612.671 $1.849.354.153

~enefit or (Cost) DOt t~’~ asverle~
LOw ($6) S1 S13 S20 S32 $42 S51 $23
kt~ 050 See see $73 $84 So3 S103 $76

H~gn $98 $104 Sl12 $119 S128 S’137 $146 $121
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Table 4.A.3 Cost.Benefit Analysis for Market Development Policies
increased Cost of Recycling. 80% Recycled Content in Corrugated end Paperboard

1994 lags 1996 1997 1998 1999 2000 Tot~

.~A ConsumDtJon (tc.ns) -5.700.000 S.000.000 $.a00~ooo 9.200.000 9.300.000 9 ¯500,000

Low 1.360.000 1.380.000 1 440.000 1.440.000 1 .$20.000 1 ,e,20.000

H~gn ¯ 2.040.000 2.040~000 2.160.000 .2.150.(~00 2.280.000 2.280.000

M,mei Pr0ce’s (~a~�l Dy on0-us~rs
Low

High

$2$ "$20 $~s s2s
$ss $ss ’ ’ $$s

$2S S2S

6.500.000

1.900.000 12.700000
2.260,000 15.240.000

’

LOW-LOW $34.000,000 $34,000.000 $36.000.000 $36.000.000 $36.000.000 $38.000.000 $36.000~000     5254.000.000
M~MO $93,500°000 $93,500,000 S99.000,000 $99.000.000 $104.500.000 $104,500,000 $t04.500.000

HtOh-Htg~ $132,600,000 S132,600.000 5140.400,000 $140.400.000 $146.200.000 $148.200.000 $t48.200,000     S690.600~000

S78 $64 |9t sg8 S106 $115          $124
(58) (S14) (s21) (S26| (S36) (145) (554)

Low ($10.860,000) ($19.040~000) ($30.240,000) ($40.320.000) ($54.720.000) ($68.400.000)
lutc~ (513.600.000) ($23.800.000) (S37.800.000) (150.400,000) (166.400.000) ($65.500.000) ($102.@00,000) ($3821100,0001

H~g~ ($16.320,000) ($28.560.000) (S45,360.000) ($60,480,000| ($82.080.000~ ($102.600.000) ($123.120,000) ($458,520.0001

LOW SO SO SO ’SO SO SO SO
$39 S39 $37 $37 $36 $35 $36

S0 $0 S0 $0 S0 S0 $0 S0
S66.003.062 $66.003~062 $6~,003,062 $66.003,062 $66.003.062 $68.003.062 $68.003,092 0462.021,431
588.004.082 $681004.062 $88,004.082 $88.004.082 $88.004 082 $68.004.082 $86.004,082 $616.028.575

2.040 2.040 2.160 2.160 2,280 2,260 2.280
1.4 1 4 I 4 1.4 1.4 1.4 1.4

2,856 2.856 3 024 3.024 3,182 3.102 3.192

816             816            864             864           912            912           912

S24 ~80,000     .S25.189.920     S27 445.159     $28 241.068    S30.674.507    ¯ $31.564.068    $32 4?9,426S200,074.148

SO SO SO SO SO SO SO SO
$66.003.062 $66.003.062 S46.003.062 $66.003.062 $66.003,0~2 666.003,062 $66.003.062 $343.636.364

$132,006.123 S132,006.123 5t32,008.123. S132,006.123 3132.006,123 $132,008.123 $132,006.123 $687.272.727

Publi�" $280.000 S288 .I 20 S296 475 $305.073 $ 313.820 S323,024 $332,382 S2.139.005
Pnvate S31.500.000 $32.413.500 $33,353 402 $34.320.743 |35.318.044 $36.340.210 $37.3~4,076 $240.638.064

Low (S50.424.082) (S42,475.782) (S27.968890) ($18.068,830) ($236.540) $13.296.752 $26.826,876 (S99.051.406)
~6 ~33.796.938 S43,785~238 S64,592.130 $77012.191 $101.941~81 Sl181897.773 5135.849,897 S575,875.648

~gn S141.620.000 $153.640.300 S176.555.192 S194 495.252 S225.324.542 S245.700.834 S269.072.956 S1+406.417.079

Low ($37) (S31) (St9) (513) S0 Sg S16 (S10)
~6 S20 126 sse s45 154 S63 $71 sas

H~g~ SOg S7S S83 SO0 sag $108 $117 sg2
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Consumption and Divers*on
CA Coneump~on (t~s)

D*v.ara*o~ raeul~n9 fl’om Pohcy (tons) "
Low
lad.

Table 4.A,4 Cost.Benefit Analysis for Market Development Poiic|es
Increaaed Diversion .- 80% Recycled Content in ComJgatad and PaPerboard

1994 1995 1996 1997 1998 lggg 2000 Torsi

5.700:000 ~,800;000 .S.900,000 8.200.000 6,300.000 8.500.000 6.500.000

1,995.000
2",850.000
3.705.0"00

2,030,000 .2:065.000 2.170.000 2,205.000 2.275,000 2.275.000
2.900.000 2.950.000 3.100.000 3.150.000 "3.250.000 ’3.250.000
3.770.000 " 3.835.000 . "4.030".0(~0 4,095~000 4.225.000 4,225,000 .

lS,015.000
.21.450.000
27.885.000

S28 323 $26 $23 $23 $25
$65 $53 $53 $SS $65 $63
$85 Sos $es $05 $63 $83

$80.750.000 $81.628.0"00 $54.280.000 . S55.125.000 $58.875,000 $56.875.000

S189.800.000 $162.250.000 $170.800,000 $173.250.000 $178.750.000 S178.750.000 $1,179.730.000
$245.050.000 $249.275.000 $201.950.000 S208.175,000 $274.625.000 $274.625.000 $1.812.525.000

$48 $48 $48 $46 $40 $48 $48

Value o1 Avoided Larld Dusposel
Per ton $78

Not coIIoc~on 8~d recycling co, Is 1331 )
Sea S~t S90 $106 St18 $124

(S37) ($44) (as1) ($59) (S88) ($77)

Not Cost for �ollh.lrocy.
Low ($80.847,500) ($74.095.000) ($89.827.500) ($109.585.000) ($128,992.500) ($153.562.500) ($174.037.500) ($790.947.500
~d ($06.925.000) $105.850.000) ($128.325.000) ($156.550.000) ($184,275.000) ($219.375.000) ($248,625.000) (~1.129.925.000

Hngh ($113.002.500) $137.605.000) ($166.622.500) ($203.515.000) ($239.557,500) ($285.187~500) ($323.212.500) ($1,468.902.500

COSt of Use hy E~d-User Siren
Low $0 S0
s0 $23 $23

~gn S38 335

TotaJ addlt~ Cost to one.ear
L~-HIOh S0 S0

Mi~ $66.003.062 $66,003.062
Hlgh-L~ ~71.080,220 $ 71.080.220

S0 S0 So S0 $0
$22 $21 - $21 $20 $20
$34 $33 $32 $31 331

S0 S0 S0 S0 S0 S0
S86.003,062 $66.003.062 $66.003.062 566.003.082 $69.003.062 S462.021.431
$71.080.220 $71.080.220 $71,080.220 $71.080.220 $71.080,220 $497.581.541

JOOS Created 3.420

CA Mulh~er t ,4
3.480 3,S40 3.720 3.780 3.900 3.900

1.4 1.4 1.4 1.4 1.4 1.4

4.872 4.956" 5.208 5.292 5.480 5.490

S30;870
$42.971;040 S44.979.56~     $48.637.395    $50.855.104

1.560         1.560
$34.810       $35.013

$53.991.169 $55.556.912 $338.031.186

Capital Invaalnlellt
Cal~tal Inves~’nani By Industry

Low $0 $0 $0
k~d $68,003,082 368.003,082 S06,003.092

H!gh" S132.000.123 $132.008;123 $132.000.123

$0 S0 S0 $0’ $0
$88.003.062 $98.003.002 S46.003,062 S80,003.082 $343.636.394

$132.009.123 3132.006.123 $132.008.123 $132.000.123 $687.272.727

Pubhc $280,000 $288.120 $298,475 330$,073 $ 3t 3,920 $323.024 $332.392 $2.139.005
Private .S_~ 1.,500.000 S32.413.500 $33.333.492 $84.$20.743 S35,316.044 $36.340.210 $37.39&.078 $240.638.064

Not Benefit or(Cool)
Low $48.002.280 $64.034,200 s81.701.879

~d $186.931.930 $209.816.358 $235.001.537
Hig~ $363.087,500 $302,924,420 $427.427.099

Banefitor(Co~t) portoTl~¥ertad
LOW $25 $32 ~40
Md See S72 S80

H~O~ Son $104 $111
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SI06.766.359 S120.262.419 $156.685,216 $177.662.725 $7@4.016.076
$275.058.518 S306.747,078 S349,449.873 $379.202.303 $1.942.907.688
$478.476.570 $520.957.639 $577,140.435 $615,667.945 $3,376,681,817

S49 $50 S89 S78" SSl
SO0 SO7 $t08 $117

$118 $i27’ $137 S148 $121
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Table 4-A.5 Cost.Benefit Analysis for Market Oevsiopment Policies
Current Lanaflll Cost. 80,; Recycled Content in Corrugated and Papert)oard

5.700.000 5.800.000 . 5.900.000 6.200.000 0.3~)0.000

~ .360.000 1.360.000 1 440.000 1.440.000 1.520.000       1.520.000
1.700,000 1.700.000 1.800.000 1.:000.000 1,900.000. 1.000.000
2.040.000 2.040.000 2.100,000 . 2.190 000 ,... ’2.280.000 .. " 2.28(~.000

2000 Tolai

6.500,000

1.520.000 10.160.000
1.900.00,0 ~ 2.700,000
2.280.000 : 15.240.000

$25 $25 $25 $20 $25 $25 125
$55 $55 $SS" $55 $55 $55 155
$85 185 $05 $eS $95 $85 $05

LOw-Lom 534.000.000 $54.000.000 $58.000.000 $56.000.000 $38.000.000 $30.000.000 $38.000.000 $254.000+000
M~M~ $93.500,000 $93+500.000 599+000.000 $99.000,000 $104.500+000 $104.500 000 $104.500.000 $098.500,000

H~gh*N~Oh $132.000,000 $132.e00.000 5140.400.000 5140.400.000 si40.200.000 $148.200+000 $140,200.000 $900.800.000

Value of Avoided L~�~ ~)ISDOSSI

NeC Coflecb~ and retyping �~ts (535) (S36) (S37) ($38) (S39) ($41 ) ($42)

Net Co~t for �ollrl.lrecy
Low (S46.920.000) (S48.260,000) ($52.500~000) (S54.000.0001 (S58,520.000) (561.500.000) (S03.080.000) {$384.920,000
kt~: (SS0.650.000) ($60.350.000) (S65.700,000) (S67.500,000| ($73.150.000) (S76.950.000) ($78,850.000) |S481.150.000

N~g~ {S70.380.000) (S72.420.000) (S76.840.000) ($61.000.000) ($87.780.000) (S02.340.000) (S94.620.000 ~,° (S577.380.000

i O~lOfUseOy End’U$erSIt°r:Low S0 S0 SO SO S0 S0 S0
Me $39 $39 $57 $57 S55 155

High $85 $65 Sel S01 S56 $68

SO 50 SO So SO SO SO So
$00.003.062 S06.003.062 S80.003.002 $60.003.002 $00.003.062 $60.005.062 $66.005.002 S462.021.45~
S80.004.082 $88.004.082 S88.004.082 S88 004.082 $66004.082 $88.004,082 $88.004.082 S@19.026.575

,~aOs Create�                                    2,040 2.040 2.190 2.180 2.260             2.260 2.280

rote1 Jaos Createo 2,856 2.856 3.024 3.024 3.192 3.192 3, t 92

~e! Velue o1JoOs Createcl S24.480.000 ~5.189.920 $27.445.~59 S~8.241:~)98 S30.674.507 -" $31.504.088

912 ..

532.470.420     $200.074.146

~.o* .                S0 $0 S0 S0 ~0 $0 S0 S0
~o S80.003.082 s66.003,062 S06,003.062 S00.005.0~2 $00.003.062 $06,003,062 $00.003,092 $343.936.584

H~gn- $132.008.123 $152,000.123 s 132.008.123 $132.006.123 $t52.008.123 $t52.008.123 s132.000.~2$ $687.2?2.727

public 5280.000 S288.120 $296.475 $305,073 $313.920 S323.024 $532.302 S2.139.005
pr~ile .$51.500.000 $52.413.500 S53.353~492 $34.320.745 S35.516.044 S39.540,210 S37.594.070 S240,636.064

Low ($14.384,082) ($13.235.762) (55.646,800) (S4.388.830) $3.500.460 $0.456.752 S7.828.876 ($19.611,406)

~a S78.846.956 S80.335.238~ $92 492.150 $94.112.191 $106.691 481 $110,347.773 $112.099.007 $674.925.646
H,On S195.660.000 $197.508.300 1213.035.192 $215.015.252 $231.024,542 $235.440.834 $237.572.958 $1.525,277.079

Low �$11) (S1 O) (S4)
ll4o S46 $47 S51 $52 S56 S58

H0g~ Sg6 ° $07 $99 $100 $101 $103 $104 $100

~
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CHAPTER 5
30% RECYCLED CONTENT IN

PRINTING AND WRITING PAPER

INTRODUCTION

~This pdlicy.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 mandat
recycled content in writing papers will have to address the impact on the California waste strea
and regulation of consumption and procurement in order to be effective.

es
m.

HIGHLIGHTS OF THE ANAL YSIS

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

Over. the seven years of the an.alysis, the total benefit ranges from $136 million to $421
million.

The policy will divert about 3 million tons of high gr.ade 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.

.The positive impact of this policv is driven bv t.he .hig~ vahie of the paper that is diverted.

WASTE GENERATION AND DIVERSION

While large 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. T
policy would-contribute only about 1% to oyerall diversion in the state~

he
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lons of Waste

EPAJFfanklln
Aggregate
Baseline Diversion
% Diversion
Policy Diversion
l’olal Diversion
% Paper Diversion
% AB 939 Dlverslor

1990
14,030.000
8.540.400

.11.285.200
2.144.188

19%
0

2.144.188
19%

5%

1991
14.338.660
8,728.289

11.533,474
2,318.228

2O%
0

20%
5%

Table 5;1. Waste Generation Data for Paper and Paperboard
Printing and Writing Paper

1992 1993 1994
14.654,1i".1 14.976,501 15.305.984
8.920.311 9.116,558 9,317,122

11.78T,211, 12,046,529 12,311.553
2,498,~89 2,686,376 2,880,903

¯ 21% 22% 23%
0 0 400.000

2.499,889 2,686,3781 3,280.903
2t% 22%I 27%

¯ 5% 6% 7%

1995 1996
15.642.716 15.986.855
§,522.099 9,731,585

12,582,407 12,859,220
3,082.690 3,291,960

25% 26%
400.000 400,000]

3.482,690 3.691,960
28% 29%

7% 7%

1997
16.338.566
9.945,680

13,142.123
3.508.947

27%
500,000

4.008.947
31%

8%

i998
16.698.015
10,1.64.485
13.431,2,50
3.733.887

.28%
500.000

4,233,887
.32%
..8%

1999
17.065,371
10.388,104
13,726 737
3.967.027

29%
500.000

4.46?,027
33%

9%

2000
17,440,809
10.616,642
14.028,726
4.208,618

30%
500,000

4,708,618
34%

9%
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Table 5.2. Cost,Benefit Analysis for Market Development Policies
30% Recycled Content in Printing and Writing Paper

1994 t995 1996 1997 1998 1909 2000 To~e~
:,ons.umption end Oivemion
’CA Consumplmn (tons) 3,900.000
:D~veremn resulting from Policy (tons)

Low " 320.000
M~ 400.000

~igh 520.000

MarKet Prices (pa~d by e~d-users Siren)
S80

M~d
$90

/alue of Material D~ve’tad - $:
Low-LOw ,$25.900.000

M~d.4did S34.000.000
H~gh-High $46.800~000

Costs
Collection and Recycling Costs
Cos! per ton - St0O

Value of Avoided Land O;Sbosll
Per ton $78
Net �ollecl~on and recycling ¢osl$ S22

NetCostforcolln.lra~y.
Low S7.040.000
Md I8.800.000

Cos! of Use by End-User $1ton
Low $0
M~ S33

High~L0w $16.246.907

4.000.000 4.100.000 4.300.000 4.400.000 4.800.000 4.800.000

32~.000 320.000 400.000 400~000 ,400.000 400.000
400.000 400.000 800.000 $00.000 500.000 500.000
520.000 S20.000 080.000 850,000 650.000 050,000

$80 S80 S80 S80 S80 S80
SSS $88 $85 S8~ "    S88
$90 S90 $90 $90 $90 $00

2.560 C.
3.200 C
4.180 O.

S25.900.000 S25.000.000 S32.000,000 S32.0001000 S32.0001000 $32.000.000 S204.800.00~
S341000.000 S34.000.000 S42.500.000 S42.500.000 S42.500.000 $42.5001000 S272.000.00¢
$48.800.000 $49.800.000 $88.800.000 $88.500.000 , $58.800.000 $88.~00.000 $374 400.006

$1oo $1oo sioo $too stoo s1oo

$~4 S91 $98 $106 $113 $124
S18 S0 S2 ($6) ($15) (S24)

S5.120,000 S2.880.000 $800.000 (S2.400.00~) (S8.000.000) (S~.e00.000) (S2.100.00~
$8.400.000 $3.600,000 S1.000.000 (S3.000.000) ($7.500.000) (St2.000.000) ($2~700,00¢

$8.320.000 $4.680.000 SI.300.000 (S3.900.000) (Sg.TsO.000) ($15.e00.000) (S3.810.00c

$0 $o So $0 So S0
$33 S$3 $28 S20 S2e
$81 $51 $41 S41 ~41 S41

$0 $0 S0 $0 $0
$13.200.812 S13.200.612 $13.200.812 S13.200.812 S13.200.612
S18.246.907 $18.248.907 S16.248.907 S16 248 907 S18.246.907

Job Impacts
Jol~ Created 480 480 480

Average Value of J~bs "S30~000 $30.87~ " ~ "" $31.795

Low S0
kid $13.200.812

High $20.401.225

Administrative Costs
Public

Nat Benefit or

led
High

SO
$13.200~812
$10.248,g07

800 000 900 e00
t4 1.4 t,4 t.4

840 840 840 840

240          940-         240

¯ $8.072,239     $8.300.3~4     ’$8~847.217

.24~
$32:~89

$7,8441741

S0 $o S0 $0 $0
$t3.200.8t2 $13.200.812 $1~.200.612 $13.20o,912 $13.200.012
$26.401.225 $29.401.225 $28.40t,22S S26.401~2S S26.40t225

S0
$13,300.9t2
S29.4ot.32s

S0
$92.404.28~

$113.728.352

$(
$88.727.27~

$137.4S4.54~

$t4~.000 $144,080 S149.239 $152.$37 $196.980 $181.512 $t99.t99 $1.099.30~
S878.000 $g00.375 S920.486 $953.364 $981,001 SI.009~50 $t.038.734 S8.804.30~

$1t.497.293 $21,991.943 S28.087.370 $28.888.464 $32.898.390 S138.034.28[
S22.223.588 $38.038.238 $39.233.805 $43.934.759 S48.84t.985 S225.098.31~
$47,144,201 $83.g38,851 $89.334~277 $75,388.37t $8t.442,297 $420,712.e0;

~eneflt ~r (Cost) per ton drvened
Low
led

6-lacy-g3

S7.058.093 $g.115.998
$t8.744.388 $19.281.993
S40.108.000 S43.382,808

$82 S~
$97 $"

$12S $,

S22 $28 $38 $$4 $63 $72
S42 S48 See $70 $78 $88
$77 S83 S91 Sg8 S107 S110

California Futures 5-4 41026A-5.005
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Chart 5.3 RECYCLED CONTENT IN PRINTING AND WRITING PAPER 
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o 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. 

C

o 
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Table 5.3 30% Recycled Content in Printing and Writing Paper
Sensitivity Analysis

i.    Low .. i    Mid    i    High

Baseline Scenario (Table 5.2)
Total Net Benefit (Cost) (Million $~ ~. " $:1361.=.. .     $225 i ¯ $421
:1996 Net Benefit (Cost) (Million $) ¯ : -$1.1 $22 ! $47
Benefit. (Cost) per ton (S/ton) $53 $70 i $101

Reduced Job Impact (Table 5,A,1)
Total Net Benefit (Cost) (Million $) i $106 $196 $391
1996 Net Benefit (Cost) (Million $) i $8 $19 ~ $44
Benefit (Cost) per ton (S/ton) ~ $42 $61 $94

Increased Job Impact (Table 5-A.2)
Total Net Benefit (Cost) (Million $) i $161 $250, i $446
1996 Net Benefit (,Cost) (Million $) ’, $15 $25 $50
Benefit (Cost) per ton (S/ton) ~ $63 $78 $107

Reduced Cost of Recycling (Table 5.A.3)
Total Net Benefit (Cost) (Million $) i $200 $305 $525
1996 Net Benefit (Cost) (Million $) $19 $32 $60
Benefit (Cost) per ton (S/ton) $78 $95 $126

Increased Diversion (Table 5.A.4)
Total Net Benefit (Cost) (Million $) $594 $1,100 $1,787
1996 Net Benefit (Cost) (Million $) ..$73 $135 . $223
Benefit"(Cost) pe~ ton (s/ton) . " ":$100 .. $93 : -$100,

Current Landfill Cost (Table 5-A.5)
otal Net Benefit (Cost) (Million $) $97 $176 I $357

1996 Net Benefit (Cost) (MIIlion $) ’ $9 $19 ! $44
Benefit (Cost) per ton (S/ton) $38 $55 ° $86

T
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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.

Increased Job Impact

Here, we used a multiplier of 1.6,-rather than the more conservative 1.4..This increases the
benefit of the policy, although, again, the change is relatively small.

Reduced Cost of Recyclin,q

.The baseline model uses a relatively high cost of recycling, $100 per ton. In this run, we as
that commercial paper collection programs may be more efficient than this, and use, inste
cost of $70 per ton. This increase the per ton benefit of the policy by $20 to $30, and the ov
benefit by about $100 million

,Increased Diversion

Like with corrugated, most printing and wnung paper that is sold in the state is not prod
here. Thus, the diversion impacts of this policy are.relatively limited. Here, we assum
additional paper is diverted to nearby manufacturers out-of-state, o~" that additional facilitie
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 po
reduced. This impact is relatively small, however, and the. policy still results in a net be
all levels.                                                 ~
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DATA AND ASSUMPTIONS

IVASTE GENERATION MODEL

Because it is difficult, to separate., quantity estimates for paper m the wastes.t.ream we present
generation and diversion data for all paper. Annual growth in paper generation is 2.2%, based on
Franklin!EPA. The SRRE data and Franklin/EPA figurgs., four paper,are quite different. SRP~. data is.
based.o.n waste chara.cterizationsand ’Franklin data on paper consumption, wh~ch may"accou.m f, 
some of the variability. The aggregate figure represents the average of the two esti’mate~. 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 printing and writing paper is based on API (now AFPA) figures for US
consumption, adjusted by GDP. Growth to 2000 is based’ on previo’us 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 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 Pri~es

,~tarket prices for sorted mixed office paper range from $80 to $90 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."

Co$t$

The cost of ~,ecycling is based on studies of curbside and commercial recycling programs. Most of
these costs range from just over to just under $100 per ton. ~ The end-user cost is based on the

~ capital investment and ~he mid’orange dive’r~ioff fig~re.:This represents the additional cost to:plant~
in ’Califdrnia th~at manufacture~high grade p~iper to make recycled content l~rinting and writing paper.

Job Impacts : ..

.lobs in the paper 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 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.

or
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Capital Investment

Capital investment in the California paper industry is projected to be about $290 million a year¯
This figui.es represent total, paper industry investment. For the analysis we use the average
investment that would be require~d by the three paper manufacturers in the state that produce writing
paper. With trading, this policy could pdtentially rqqutre no new capital investment, the low figure¯
For the mid.range figure we assume that one-half of th’e investment in the industry is a result of the

policy. This .would mean that 50%. of the in..#.tate manufacturers change equipment.to allow" Use .of
secondary fibe.r~. The high figure repre.sent# 100% of the investment by the industry. Thi~ .w~uld 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.
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 machinery, which is both modern and relati
intolerant of contaminants. Those writing papers which now contain high recycled conten
produced on equipment which was designed for smaller runs requiring more labor per to
output. Consequently, the current price of high recycled-content writing paper places ~t 
competitive disadvantage to paper produced from virgin furnish. R, eeycled content policies w
focus on writing papers will have to consider factors which may be beyond the immediate sc
of ordinary market development for demandl

With the foregoing in view, we have recommended.30% recvcled content as a regulatory, mand
for writing papers with trading allowed across product types. Our goal is to both develop polic
mandates.and providethebasis for the-.grtwth.0fCalif0rnia industrywhich succeed in diversion of materials from the wastestream in conformance with AB - and.the jobs thatindust

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
definitiot~s of "recycled content" to clarify the difference between pre- and post-consumer
content. The industry, no\~: claims that it recovers ’37°/o~ of the paper wastestream while the mo
recent EPA.e_s~imates developed by Franklin. Associates place the value closer to 25%.: The
difference is princ|pally the industry" policy of counting "in-house" or "run-around" scrap in its
recovery, fighres.

Instead of reducing the overall demand for writing papers, the emergence of the "electronicoff
has actually increased the total demand for writing paper though shifting the mix. of papers 
thin forms stock and carbon-less copy stock to paper suitable for computer based printing syste
The industry believes that there will be a steady increase m demand for fine .writing pa
through the end of the century,, but that the impact of recycling will require attention.
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The rapid emergence of recycling is a key development to watch, and its
importance to printing and writing 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
mai.l, 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 going to landfills, is .expected.. to be manifested in rising.
demand for recycled grades)

SUMMARY

This policy results in a relatively high per ton benefit. However, the fact that most printin
writing paper is produced out-of-state limits the impact the policy will have on California mar
A more wholistie 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 considered for the industry as. a whole rather t
on a product by product basis. Generally, an3’ recovered paper fiber can be used as the furn
to some degree for any other paper grade. Some will work better than others to be sure, b
factors of distance and availability, enter the equation.

The members of the American Forest and Paper Association (AFPA) have set a goal of recove
of 40% of the paper wastestream by 1995. By their calculation, the)’ are nearly there n
claiming 36.6%. However, since they include mill "run-around" scrap in their calculatio
post,consumer number is substantially smaller. Their own internal studies indicate that o
diversion in excess of 50% would not be cost efficient.

The. industa3.’ does not want mandated .recycled content standards at all, but is especially oppo
m those set on a gradeby, gradd basis. Ii-believes that individual.mhnufacturers can best 
waste paper based on cbnsiderations of paper grade:, transport distances, mill requirements, ty
and quality of scrap, etc. There is a recognition that the industr3’ will have to do somethi
avoid something being done to it.

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

The Board i~~onsultation with interested and affected parties could establish recycled co
goals for the industry as a whole. Each mill or first importer into California would be accou
for the diversion of 50% of the tonnage of paper products produced or imported. Firms co
trade among themselves to account for the differences in individual capabilities with
industry. At the end of the accounting period - quarter, half-year, or year - the firms woul
required to submit a statement which identified the tonnage produced or imported, the wastep
tonnage purchased out of the wastestream, a statement of transactions for wastepaper credits 
the net. Firms which possessed an overage could keep them to either offset their own produ

g and
kets.
.

han
ish
ut

ry.
ow,
ns, the
verall

sed
utilfze
. pe
ng to

alled

ntent
ntable
uld
in the
d be
aper
and
ction

California Futures 5-10 ~o~^-~.oo~



for the next year or have available for trading during that year. Firms which were short woul
a fee for the shortage. The fee would be set by’ agreement to begin, but would escalate if pr
goals for the indust~’ 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 reg~late them; they
have indicated that they are will!ng to participate..!t would be best to u-~e ..that to the benefit of
all father than simply regulate aset ’bf pei-centages and hopethev meet them.         " " .

ENDNOTES

1. American Paper Institute, Recovered Paper Statistical Highlights, 1991, page 2.

2. US Bureau of the Census. StatisticalAbstract of the UnitedStat.es: 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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ConsumPtion and Diversion
CA Consumptton (ions)
D,version ;osuitmg’from Policy (tons)

Low
Mid

Table S.A.1 Cost.Benefit Analysis for Market Development Policies

Reduced Job ImPact - 30% Recycled Content in Printing and Writing Pallor

1994           1993          1996           1907          1993          1009          2000      Total

~.000 000 4.000.000 4,100.000 4.300,000 4,400,000 4,500.000 4.500.000

320.000 320.000 320.000 400.000 400.000 400.000 400.000 2.seo.oo(
400.000 400.000 400.000 300:000 500.000 $00.000 300.000 3.200.000
520.000 520.000 520.000 650.000 630,000 65C 000 650.000 4.160000

Pr~co and Value of Moloricl
Mlrkot Pr~:os (paid by and-users $/ton)

Low $80
M~ $85
H~

Value of MIterill DK+e~led - S
Low-Low $25.800.000

M~d-Mid $34.000,000
H~gh-khgh $40,800.000

~ollecllon and Recycling Costs

$80 $80 $80 $60 - $80 $80

$90 $9O $90 $00 $00 $00

$25.500.000 $25,600.000 $32.000.000 $32.000.000 $32.000.000 $32.000.000 $204.800.000
$34 000.000 $34.000.000 $42.500.000 +$42.500.000 $42.500.000 $42.500,000 $272.000.000
$46.500.000 $46.500.000 $58.500.000 $58.500.000 $58.500.000 $55.500.000 $374,400.000

$100 $I00 |100 $100 $I00 SI00 SI00

~/alue of Avoided Land Disposal
~or ion $75
kilt collc¢l~on and recycling costs $22

$~4 $91 $95 ¯ $105 . $115 $124
$15 $9 $2 ($6) ($15) ($24)

NetCostfotcolln.lrocy.
Low $7,040,000 $5,t20,000
M~ $8,800,~00 $6,400.000

H~b $11.440,000 $8,320.000

Use By End-Usar$1ton
$0
$33

~n

$2.880.000 $800.000 ($2.400.000) ($6.000.000) .    ($9.600.000) ($2.150.000)
$3,600,000 |I.000,000 ($3.000.000) ($7,500.000) ($12.000,000)
$4,650.000 $1,300,000 ($3.900.000) ($9.750.000) ($15.600.000) ($3.510.000)

5o $o $0 $0 $0 S0
$33 $33 $25 520 $20 $25
$5t $51 $41 $4t $4t $41

Low.H~h S0 S0
M~-M~ $13.200 812 $13.200,612

H~gh-Low $16.248,907 $16.246.907

SO $0 S0 SO $0 $0
$13.200,612 $13,200.612 313.200,612 $13.200.612 $13.200.512 $92.404.288
$16.246.907 $16.246.907 $15,245.007 $t6.248.907 $t6.246.907 $t13.728.352

200 200 250 250 250 280
14 14 14 t.4 t4 ¯ !.4

280 280 350 350 350 350

8O 5O
. ~3o.ooo .
$2,400.000     $2.469.500

80 ¯ 100 100 100 100

$3~.?~5 - $32 ~50. . ~$~3.0~4 $~4,610 ’$35,613 ¯
$2 t .085.’206

S0 $0 SO $0 $0 $0 S0 $0
$13.200.012 $13.200.612 $t~.200.81~ $13.200.612 $13.200.812 $13.200.612 $13.200.612 $68.727.273
$28.401~25 $25.401.225 $26,401,225 $26.401.225 $2&401.225 $20.401.225 $20.401.225 $137.454.545

Administrllivo COltl
Pubh¢ $140.000 $ t 44.0~0 $148.238 S 152.537 S 156.080 $ t 61 .S 12 $ t66, t00 $1.069,503

Prwate $87S.000 $900.375 $92e.485 $953.354 $981.001 $1,009.450 $1.038.724 $6,684.391

Not Ban~fil or ICOlt)
Low S3.695.093 55.058.258 57.939.;,87 517’.115.544 S20.378.564 S24.043.103 "527.709.5t3 5106.542.901
M~ 5t3.384.388 $15.524,333 $18.665.882 S30.462.139 S34.524~859 $30.089.398 S43.555.808 $195.607.027

H~g~ S35.745.000 $39.g05.155 S43.585 495 S59.362.752 $64,525,47 t 570.540.010 $76.436.420 $39t.221.313

Bonafilor(Co~t) perton oNortoo
Low $12 518 S25 $43 551 S60 $50 $42
Mid S33 S40 . S47 $61 $59 $78 S87 $61

H~h S71 S77 S84 S91 sgg 5109 Sl18 $94
5-May-g3
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Table SA.2 Cost.Benefit Analysis for Market Development Policies
Increased Job Impact. 30% Recycisit Content in Printing end Writing Paper

1994 1995 1996’ 1997 1998 tggg Total
Consumption and Divemion
CA Consumption (tons) 3,900.000

wers~on rosultin9 from Policy (tons)
LOw 320.000
Mid 400.000

High 820~000

"̄ M~

LOw-Low ,$28.e00.000
M~d-Mid $34.000.000

High-High $46.~00.000

~,aSlectson end Recycling Costs
~ost per ton

4.000,000 4.300.000 4,400.000 4,500,000

320,000 409.000 400.000 400.000
400.000 800.000 500.000 SO0.O00
520.000 B$0.000 850.000 880.000

2000

4,t00+000 4,$00,000

320.000 400+000
400.000 S00,000
~20,000 630.000

S80

.. ¯ 890

¯ ¯

$90 -

S80. SSO
$88 "S88
SgO $gO

s8~
$8S

’

2+580+000
3.200.000
4.t80.000

S28,600.000 S25.800.000 $32.000.000 S32.000.000 $32.000,000 $32.000.000 $204.800.00(
$34.000.000 S34.000.000 $42.800.000 S42.$00.000 $42.500.000 $42.500.000 $272.000.000
$46.800.000 $46.800.000 $58.500.000 $58.500.000 $38.500.000 $$8.500.000 $374 4001000

"" S100 $100 $t00 $100 $100 $t00 $100

~/oJue of AvoWed Land Dmposal
:Per ton S78 .
Net coileclion and recycling costs $22

$84 $01 $98 SI06 Sl18 $124
$16 $g S2 (S6) ($15) (S24)

$2.880.000 $800.000 (S2.400.000) ($8.000.000)
$3.800.000 $1.000.000 ($3.000.000) ($7.800.000)
$4.680.000 S 1.300,000 ($3.900.000) (sg.7s0.000)

(59.600.000) (S2.160.000)
($ t2.000.000) (S2.700.000)
(S 15.600.000) (S3.S 10.0o0

:Net Cost for colln.trocy.
Low $7.040.000 S5.120~000
Mid $8.800.000 $6,400.000

High $t 1.440.000 $8.320.000

$0 $0 $0 $0 So S0
$33 S38 $26 $20 $28 $29
$51 $8t $41 $4f $4t $41

:ostofUse by End.UserSlion
Low SO
Mid S33

High $5¶

$0 $0 $0 $0 S0 $0
S13.200.812 $13.200.6t2 $13.200.812 $13.200.612 S13,200.612 S92,404.289
S16.246.907 S18.246.907 S16.248.907 $16,248.g07 S18.248.907 S113.728.352

Low-High S0 S0
Mid-M~ S13,200.8t2 $13.200.612

High.Low $16;246.907 S16.246.907

480 480 600 600 600 600
1.8 1.8 t.6 1.6 1.6 1.6

708 788 960 960 980 980

288 288 380 380 360 360
$~,0.870 $31,795 $32.688 ’S83.634 $34.610 $35.613

S8.890.560 $9.148.386 Sll.767.112 $12.108.358 $12.459.500 $12.820.826

s~ so s~ so
St3.200.612 St3.200.612 $13.200,812 $t3.200.612
~26.401.225 S2@.401.225 S28.401.228 S26.401.225

JObS Created 480

Total Jobs Created 768

Multlpher JobS Created 288
;verage Vatue of Jobs $30.000

Value.of JobS Created $8.640.000

LOW SO
Mid $13.200.612

HKJh $26.40t .225

$13.200.6t2
$26.401.225

SO
$13.200.612
S28~401,228

S75.834.742

S68.727,273
S137.454,545

Publ~ $140.000 $144,060 $t48.238 $1S2.$37 $166.960 $161.512 $199,199 S1.069.503

Pr~ale $875.000 S900.375 $928.486 $953.384 S981.001 $1.009,450 $1.038.724 S6.684,391

Net 6enOfilor(Co~t)
Low sg.938.093 St2.079.218
Mid ~’I~.624.388 S22.245.$13

High S42.985.000 S46.326.128

S25.614.314 S29,123.480 $33.041,63t S38.998.998 St6t.312,497
$38.980.809 $43.289.784 $48.087.926 S52.915.293 $250.376,563
$87.881.221 $73.370.397 $79.538.538 $85.715.906 $445.9901849

S14.548.755
S25,273.050
S50.193.863

S48 $64 S73 S83 Sg2 SB3
So3 S78 $87 see SI06 S78
S07 SI04 S113 S122 S132 $107

Benefit or (Cost) per Ion d:verted
Low $’3t $38
Mid sdg S58

High S83 SBO
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Consumpt;on end Divemion
CA Consumpl,on (tons)
Divers,on resulhng from Policy lions) "

Low
M~

H~gh

Price and Value of Material
Market Pr:ces (paid by enO-users S/ton)

Low

¯ H~gh

Table S-A.3 Colt.Benefit Analysis forMarke! Development Policies
Reduced Cost of Recycling - 30% Recycled Content in Printing and Writing Paper
1994           I ggs          1996           1997          t 998          1999          2000      Tc~a~

4.000~000 4.1001000 4~100.000 4.400~O00 4 .S00.O00 4 .S00.O00

320;000 320.000 400;000 400:000 400.000 400.000 2.560 000
400.000 400.000 500:000 500:000 $001000 S00.000 3.200.000
520.000 520.00~) 850.00{) 850.000 850.000 650.000 4.t 80:000

’320.000
400.000
S20.O00

$80          $80 $80 $80         $80 . $80 $80 ¯
$8S $8~ S85. $85 $88. .. S85 $~5
SS0 ¯ Sg0 ’SO0 ¯ -Sg0 .... "Sg0". "S90 $90 "

Low-Low $25.000.000
MIl-Mid $34.000.000

H~-H~gh ~$4e.8oo.ooo

:oltecfion and Recycling Costs             r
~ostper Ion

S25J00.000 S25.800.000 $32.000.000 S~2.000.000 532,000~000 S32.000,000
S34,000.000 $34,000.000 $42.500.000 S42~500.000 S42;500,000 $42.500,000
$46,800,000 S46J00,000 $58.500,000 $58.500,000 $58.500.000 $$8,500.000

$75 S75 S75 S75 S75 $T5

Value of Avoided Land Disposal

Net collection and recycling costs ($3) ($9) ($~6) ($23) ($31) (S40) (S49)

NOt Cosl for colln.lrocy.
Low . ($980.000)
M,~ (S 1.200.000)

HKjh ($1.560~000)

,";osl .of U~e by End-User $11on
Low S0
Mid $33

Hx~ $51

($2.88o,ooo) IS5:20.000) (S9.200:000) ($~2,~00.000) ($~8~000~000) (S~g.800.000)¯
(S3.600.000) (S8.400.000) (S~.500:000] (SIs.soo~ooo) ($20.000.000) (S24.500.000)
(S4.680.000) (S8.320.000) (S~4.950.000) (S20.150,000) (S26,000.000) ($31.850.000)

$0 So So So ~ S0 SO
$33 S53 $28 $26 $28 $28

$16.246.907

S204900.00(
S272.000.000
S374,400,000

Job Iml--lcts
Jobs Craamd 480

($82.yoo.ooo}
($~o7.s~o~ooo)

Multlaher JODS C’~eated 192
Average Value of Jobs $50.000
Net Value of Jobs Cleated $5.760:000

S0 S0 S0 SO S0 SO S0
S13.200.612 $13.200.812 $13.200.012 113,200.6t2 S13.200.6t2 S13.200.812 S92.404.286
S16.246.907 |16.248.907 $16.246.907 $18.246.g07 $16.246.g07 St6.246.907 $~13.728.352

480 *,80 coo 800 @00 800

672 672 840 840 840 840

192 t92 240 240 240 240
$30.870 S31.785 $32.688 $33,634 $~4,610 S35.913

s5.g27.040 S6.098.924 S7.844.74~ S8.072.23g $8.306.334 $8.547.217 $50.556,495

$0 . - so. .    . so so .- " .$0 $0 $0.. " .so
s13.200.012 "S13.200.@t2 " S1~:200~812 $.13.~00.61~2 S13.200.812 - $15.200.812 S13".200.612 188.727.273
S28.401.225 S38.401.225 $26.401.225 $20.401.225 128.40t.225 S28.401.226 $28.401.225 S137.4s4.545

Publx: 1t40.000 $144.080 St48.238 .’$152.S37 $156.g80 St61.5t2 $166.tge s1.089.503
private $875.000 sg00.375 Sg28.45@ $953.364 sg81.00t $I.00g.450 $1.058.7~14 S6.884.391

Low St5.058.093 S17.1t5.698 St9 497.293 $31.691.943 S35.087.370 S38.888.464 S42,695.590 S200.034.250
M~I S26.744.388 S29.28 I.g93 S32.223.588 $47.538.238 S51.733.985 S56.434.759 S61.141.885 S305,098.316

H~n S53.105.000 S56.362,605 $60/144.20f S80.t88.85t S85.584.277 $91,835.37t S97.892.297 ¯ $524.712o602

Low S47 S53 S61 s7g S88: SO7 St07 S78
M~ $87 S73 {81 S95 SI03 St13 $122 SgS

H~ $102 $108 S118 S123 S132 $141 $150 1~28
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Table $-A;4 Cost-Benefit Analysis for Market Development Policies

¯ increased Diversion - 30% Recycled Content in Printing and Wd~lng Paper
lg94 1995 1996 1997 1995 lggg 2000 Total

Consuml~tlon and Diversion
CA Consumptmn (tons) 3.g00.000 4.000~000 4",100.000 4.300.000 4.400~000 41500.000
Owers~on resulting from Policy (tons)

LOW 780.000 800.000 820~000 ~80.000 880.000 g00,000 000.000 5.040,000
kl~d 1.580.000 1.600.000 1.640,000 1.720.000 1,780.000 1.800.000 1 ¯800.000 11.880,000

H~gh 2.340.000 2A00~000 "    2.460~000 2.SB0.000 2.640.000 2.700.000. 2.700.000 17.820,000

Price and Value ef Materiel
Uarket Price~ (pa~d by end-users S/ton)

Low 880 : $8o ’ 880 - $80,~ ’ ." 88~ S80 "
S~ 585 .. SS5 sas sas 883

¯ ego $go s~o $g0 $9o see

~/alue of Matsrml Diverted - $
Low-Low $62.400.000

$132.600.000
$210.600.000

¯ ~8o
$85
$90

P-DOtS

~,oii~¢tloh and Recycling Costs
r’oll pet ton $too

~alue of Ave;did Land Disposal
;:or ton

Net �ollection and recycling costs

$84.000.000 $65.600,000 $88.800.000 $70~400.000 $72.000.000 $72.000,000 $475~200,000
$t36.000.000 $139,400,000 $t46,200,000 $149.800,000 $153,000.000 $153.000.000 $1.009.800.000
$218,000.000 $221,400.000 $232,200.000 $237.600,000 $243.000.000 $243.000,000 $1,603,800,000

Net Cost for �olln.lrecy.

SI00 SI00 SlO0 SI00 $I00 SI00

$78 S84 Sgl S98 SI03 Sl13 $124
$22 S16 $g $2 (S6) {$15) (S24)

Low $17.t80.000
M~ S34.320.000

H~h S51.480.000

$f2.800.000 $7.380.000 $11720.000 (S5.280.000) (S13.500.000)
$25.600,000 $14.760.000 $3,440~000 ($10,560,000) ($27,000.000)
$38,400.000 $22.140,000 S5.180.000 ($15.840,000) (S40.500.000)

~OStOf Use by End-UserSlton
Low S0
M~ S8

($21.800.000) ($1.320.000J
($43.200.000) ($2.040.000
($64,800.000) ($3,960,000

so so $o $o so ~o
$8 s8 ss $8 $7 s7

$11 $1t $10 $I0 $10 $10

SO $0 S0
S13,200.012 $13.200.312 $92,404.236

$8,800,408 S8,800,408 S81.802.857

LOW-Hx~h S0 S0 S0 S0 $0
Mid-M~0 $13.200,812 $13.200.812 S 13.200.612 $13~200.812 S f ~.200,612

H~gn-Low $8~800.408 $8,800A08 $8;800,408 $8,800:408" $5,800,408

1920 t988 2064 2112 2160 2160
1,4 1.4 t4 1,4 1.4 t.4

2.688 2.755 2.890 2.957 3.024 3.024

826 845          864          864
S32.886 S$3.6~4 $S4.610 $35,a1~

$26.985~910. S28,414.280 ""$29.902.801 . $30.789.982 . $187.250.722

768                787
S~0,870        $31,765

S23.708.160 . S25.~5.5~0

S0 $0 $0 S0
$13.200.812 $13.200.@12 $13.200.612 $68.727.273

¯ $26.40t.225 $28,40t.225 S23,401,225 $137,454.345

Total Jobs Cteatec~ 2,621

SO $0
$t3.200.812 S13.200.6t2
S20.401,225 $28.401.225

MulllDher Jobs Created 748.8
Average Value of Jobs S~0.00O
Net Value of Jobs Created $22,484.000

Cip~tl| Invel|ment

Low . SO
M~ $13.200,612

Hx3h $28,40t,225

$0
$13,~00.812
$2@.401,223

Adminiotmtive Costs
Pub~ $140.000 $144.O~0 $t48,238 $152.337 S136.960 $101.312 $136.193 $1,069,s03

Private $873,000 S900,375 S026~486 $053.$54 $981.001 $t.000.450 $1.038,724 S6.684.301

Net Benefit or (Coat)
Low $57.888,$92 $85.063,317 $73.350.457 $84.159,611 $94.155.9t I S105,431,431 S114.384,854 S594,4 t3,972
M~ $1~)8".528.388 Sl19,883.113 S 135.3"70,253 S155.439,407 S 174.235,708 $195.531.228 $212.584,450 S1,099,532,543

H~gh $180.500,000 $200.263.725 S223.190.865 S252.920.0tg S280.7t0,319 $312,231.839 $337,385.002 $1.787,236.829

Benefltor(Cosl) perton diverted
LOW $74"
M~ $68

H~h $77

e-May-g3

S61 $89 $98 $I07 S117         S127 SI00
$75 $83 $90 S99 $I09 S118 S93
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~J~ msumptma and O~vomion

~-A ConsumBtmn (toni I
Dwersion rpaultmg from Pohcy (tons)

Low

Table S-A.$ Cost-Benefit Analysis for Market Development Policies
Current Landfill Cost - 30% Recycled Content in Printing and Writing Paper

1904 t 9g

3.900.000 4.000.000 4.100.000 4.300,000 4.400.000 .4.500.000 4,500.000

320.000 320.000 320.000 400.000 400.000 400.000 400.000 2.580 000
¯ 400.000 400.000 400.000 500.000 500 000 500.000 500.000 3.200.000

520,000 520.000 520,000 650.000 630.000 650.000 650.000 4.t60.000

how S80 S80 $80 S80
M~ $85 " 385 S85 S83

H~n" $g0" Sg0 sea ¯ .- .$00

Low-Low S25.600.000 525.800.000
M~-M~ $34.000.000 S34.000.000

Collection end Recychng Costa
Coat par ton

S25.8o0.ooo
$34.0OO.OOO
$46.800.O00

S8o
S85
SgO

$80 580
SgS 585
S90

$32.000,000 S32.000.000 $32,000.000 S32.000.000 $2041800.000
S42.800.000 $42.300.000 $42.800.000 S42.500.000 $272,000.000
$58.500,000 $58.500.000 $58.800.000 $88.300.000 $374.400.000

5100 $t00 SI00 St00 St00 $100

Value of Avoided Lind Disposal
Per tan $82 S83
Not collection and recyclin0 costs 5 t 8 S 17

$84 $85 $88 $88 $80
$18 $t5 S14 $12 S~1

IotCostforcolln.lrocy.    ~
Low $5.?80.000 $5.440.000 $5.120.000
M~ $7,200.000 $8:800.000 $6.400.000

H~h $9.380.000 $8.840.000 $0.320.000

Costof Use by End-UserSIton
Low S0 $0
M~ S33 $33
H~ S51

S6.000 000 SS.800,000 ~4.800.000 S4.400.000 S37,120.000
$?,800.000 $7.000.000 $6,000,000 55.500~000 S46.400,000
$0.750,000 S9.100.000 S7,800,000 $?,150.000 .580,320,000

SO SO SO So $0
S33 S28 $26 $20; S20

Totaiaddit. Castro Ina-us~

I Low-H~ $0 SO SO
M~-M~ $13.200.812 S13.200.812 S13.200.812

H~gh-LOw $16.~46.907 $16;246.007 $16.248.907

Job Impacts
Joos Create(] 480 480
CA Multlnlie~ 1.4 I 4
Total Jobs Created 672 872

$0 $0 S0 S0 S0
S13.200,812 S13,200.012 $13.200.612 S13.200.8t2 S02A04.288
$16.246,907 S16.246.007 $16,248,907 St6.246.007 S113.728.352

480 SO0 800 @00 e00
t.4 t~4 1.4 1.4 1.4

872 840 840 840 840

MultlDIler JObS Creeled 192 102 192
Average Value of JObs $50.000 $30.870 $31.705
Net Value of JobS Created S5.780.000 S5.927.040 S8.098.924

M~gn

240 240 240 240
S32.680 333.634 S~4.610 s35.813

~7.844¯741 $8,072.23~ $8.300.334 $8.547.217

SO "S0 SO
: $13,200.612 S13,200.012 S1~.200.812
$26A01.228 $28.40t.225 $26.401.225

S50.386.495

S13.20~.612 $t~.200.812    313.200.012 S13.200.612     $88,727.273
S20.401.225 S26.401,228    S26,401226 S26¯40t.2~8    $137,454.543

Administmlive Costs
Pub~ S140.000 St44.080 $t48.238 $t52.837 $180.960 1~81.512 $166.t98 - SI.060.503

P, vate ~B?~.D00 $990.378 S028.486 $953.3~4 S981.001 $1.009.450 $1.038.7~4 S8,88,1.391

$t8.088.484 S18.895.390 S96.754.230
$30.434.759 S31.141.885 S175.998.316
$57.835.371 $58.692.207 S386,882,602

S48 $47 $38
$81 $62
$89 $90 S88

Nat Benefit or (Coat)
Low $8.338.093 "S8.795.898 S9.257.2g3 S16 401.043 $17.087.370
M~ $18.344.388 $18,881.993 S19.423.588 $28.538.238 $29.233.065

H~gn $42.185.000 $42.842.e05 S43.504.201 SS5.488.851 $56.334.277

Low $26 S27 S20 S41 S43

H~gn SB 1 582 S84 S85 S87

8.May-g3
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CHAPTER 6
REQUIRE PUBLIC AGENCIES TO PURCHASE AT LEAS

80% MSW/YARD TRIMMING COMPOST OR MULCH
T

INTRODUCTION.

Virtually every, city and county in the state will be targeting some segment of their organi
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 creat
a compost glut.: This policy was proposed as an option that could provide markets for at least 
portion of the compostI that will be produced in the state.

State and local agencies such as Caltrans, the State Parks, local parks departments, and cittes us
compost, mulch, or other, soil amendments for a variety, of projects. This option would specie"
that at least 80% of that material be purchased from munic=pal or yard waste compost programs.

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

HIGHLIGHTS OF THE ANAL YSIS

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
to $26 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.

In oi’der to comply with the AB.939 .mandate, most communities will be compostingiwi.th, oF
"withou’t this policy. The policy Can, h~ever,’create markets for about 250~ of the ~ompost
that may be produced at the mid-range use level.

Production and application of compbst wi’ll 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

pubO~ 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, i
is unrealistic toassume 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, an
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portion of food and .other paper waste are composted in s~gnificant quantities. Yard waste
compost is relatively easy to produce, and has less potential contaminatmn 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.~

Diversion of ~his compostabl¢ material in .1990 was at-9%. This policy; may not directly .impact.
the diversion.of green waste, as most municipalifie~ are planning facilities already to divert the
wastestream. We assume that baseline diversion increases significantly, to 60% by 2000. I~" 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 is 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 th~ mid and high usage levels. The
benefits in this morelare driven by the high volume of material and the net collection and
recycling 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 is a compost glut. Such a supply of compost is likely to drive prices down
toward zero.
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tons of Wasle

Baseline Diversion
% Dlvemlon
Po!lcy Oivel~lon ~mld)
lotal: Diversion
% of Marke! used
% "Yard Wasle" DIv.
% AB 939 Diversion

1990
11,344.000
t,020.960

9%
0

1,020.960
0%
9%
2%

1991
.536.848
.626.696

14%
0

1.626.696
0%

14%
4%

Table 6.1. Waste Generation Data for Compostable Waste
(Yard Trlmmln~ls, .Wood Waste and 25% o! Food and Olher Paper Waste)

¯. 1992
110,~32.9;~4

19%
0

2,~52,731

.: 19%
., 5%

1993
11.932.4~5
2.899.582

24%
0

2,899~582
0%

24%
6%

1994
12.135.2~6
3.567,774

29%
1,016.000
3,567,174

28%
29%

7%

19951
12,341,586
4,257,841

35%
1,033,2721
4,257,847

24%’
35%

9%

1996
.12,5~1.393

4.970,352
4O%

1,050,838
4,970,35~

21%
40%
I0%

t997
12,784.767
5.705,851

45%
1,068,102
5,705.851

19%
45%
i .1%

I~}98
12.981.768
6.464.920

¯ : . 50%
i,086,870
6,4e4;92o

17%
:. 50%

13%

1999
13.202.4~8

7.248~149

!.105,341
7.248;149

i5%
55%

;     2000
43:426.900

8.056.140
60%

I;124.13!
8,056,~40

14~
60%
15%
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TaPle 6.2. Cost.Benefit Aflaiysls for Market Development Policies
80% Procurrement of Compost by Public Agencies

1994               lgg~, 1996 1997 1998 199G 2000 Totel

1.783 887 2+126.924 2,185.176 2.652.925 3.232,480 3.624.075 d 028070

40 8~0 ~1.372 42 9?$ 42.7~0 43.51 S 44 2S?
$16.636 52~.419 534.351 $43.135 552.673 S~2.069

1.033.272 1 +0S0 83e s.oee.702 s ,06e+eTo 1.105+347 I .s24.137

LOW $5
M~d ¯ ’ " $7

H~gh $10
S~ S? W S7 $7 ~,

$1O $~o |to Sso Sto 11o

C u rr en I - I. ow $200+000 $203.4(X)
Id~d.M:g S3.SS6.000 Sd.et6+dS2

FulloH~gfl kS 0.~ eO,O00 $10.332.729

ton

Low M0000
Mid $1 01800¢

Low. $2
M.¢ $4

Low- $240.000

(S162.720) (S4SS.087) ($757~348) ($1.1 s2.S441
(S2.086.S441 (SS.77g.e07) (Sg+818+317) ($14+129.307)
(S4.s 33.08~) 1Slt+559.214) (ks 9.23~+e34) (S2S.2M.eS 5|

tS1.523.11S1 (31+g47.325)
($1g+343.565) (S24.731.024)
(S38.e87.130) ~dg.482.04g)

$2 S2 $2 $2 S2
SI SI $4 $4 SI
Se M M M M

S244.080 $246229 $2S2.449 $2M+74s S261 .I0~ $265.SI4
$2,066,544 S2.101,675 $2,137 404 S2.s 73.740 S2 .2’~ 0+eg3 $2.248.27S
$2.0~6,544 $2.101,67S S2,137 4G~ S2+173,740 $2210.693 $2.248.275

15
181
381

3

. S25.000

15

415 422
1.2 1.2
3 3,

$1.473 4M
$26,138.079

"$74851 SS3

($5.878+s 3g
(STd.eS2.3GS

~ 149,304.729)

Low S+.~O0~)O0 14.800.000 SI+380+OOO SI.60O.O00 " SI .eO0.O~O SI.800JX)O 14 ~00.000 S24.990.576

Low 1S2 00S.000)

H:Oh 16.041.000

Low ISS0) ISIS) ($39) IS33) (S2e) (S19)

H~O~ M 1~2
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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.

Producing .and applying large volumes.of compost.will result ih .a liu’ge number" ofjobs. Whil
we didnot have sufficient data ~o estimate job loss in this model, it is likely that some compost-
related jobs will occur as transfers from one area within alocal government to another. The table
below summarizes the employment impact of this policy.

e

TABLE 6-3
JOB IMPACTS OF THE COMPOSTING POLICY 1994

New Direct Jobs

New Multiplier Jobs

Total New Jobs

Low Level
15
3:

18

Mid Level

191

38

229

High Level

381

76

457

While this policy results in a net gain at most levels, it reqmres 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 year, and employ up to 300 workers. If public compost use was approached from
the perspective of a public works program, t:ather than a maintenance program, this expenditure
might be reasonable.

Capital investment in compostmg 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 betxveen $25 million and $175’million be,fore the.year 2000. The level of investment
will depend heavily on the type"of facili.ties.Iocal governmentS 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 facilities 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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Table 6.4 80% Procurement of Compost by Public Agencies
Sensitivity Analysis

Low Usage iModerate Usagei

Baseline Analysis (Table 6.2)
Total Net Benefit (Cost) (millions $)
1996 Net Benefit (Cost) (millions $)
Benefit (cost) per ton.($/ton)
Total tons diverted (tons)

High Usage

($9)~ $78 $209
($2): $6 $20

(..$32)~ $21 $28
295,000: 3,743,000 7,485,000

Current Landfill CostlValue (Table6-A~l)
Total Net Benefit (Cost) (millions $) ($14)’: $24 $100

1996 Net Benefit (Cost) (millions $) ($2)! $3 ! $13
Benefit (cost) per ton (S/ton) ($46)! $6 = $13

Total tons diverted (tons) 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) $5 i $15

Benefit (cost) per ton(S/ton) ($35) $18 i $23

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

($9)
($2)

($29)
295,000

$86 $224
$7 $22

$23I $30
3,743,000 7,485,000

Increased Job Multiplier (Table 6-A.3)
Total Net Benefit (Cost) (millions $)
1996 Net Benefit (Cost) (millions $)
Benefit (cost) per ton (S/ton)

Total tons .diverted (tons)

Reduced Use Levels (Table 6-A.4)
Total Net Benefit (Cost) (millions $) ($9) $3 $95
.199,61N.et Benefit.(Cost) (millions.S) .. ($2):. ($0.50)I
Benefit (cost) per ton (S/ton) " " " ($32)..I-- " .$~4 j

Total tons diverted (tons) 295,0001 737,000

Low Value and Reduced Use Levels (Table 6-A.5)
Total Net Benefit (Cost)(millions $) ($10); $0:70

996 Net Benefit (Cost) (millions $) ($2) ($0.70)
Benefit (cost)-per ton (S/ton) ($35) $1

Total tons diverted (tons) 295.000 737,000

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

Total Net Benefit (Cost) (millions $)
996 Net Benefit (Cost) (millions $)

Benefit (cost) per ton (S/ton)
Total tons diverted (tons)

($15) $3
($2)! ($4)

($52.)1 $1

295,000! 73~,000

$9
$26

3,684,000

$77
$6

$21

3,684,000

$59
($1
$8

3,684,000
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Current Landfill Price

In this run we used a collection and landfill cost consistent with the statewide average in 199
expressed in current dollars. Because this reduces the benefit of tempesting as compared to land
disposal, this essentially reduces the benefit of the policy at all usage levels.

Lower Value for Materials

H~r~, We reduce the per tonprices of the materials: This is.likelytO occur as large supplies 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 tha
compost jobs are generally lower paying, and will create less general benefit to the economy. F
this analy.sis we used the 1.4 multiplier that .is used for the other policies. As expected, thi
change increases the benefit of the policy, although the ~mpact is relatively small

Reduced Use Levels

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

Low Value and Reduced Use Levels

This basically represents a worst-~ase scenario -- both reduced use and a lower valud for’tmaterials. ¯ As expecied,’ .theichanges .resuh in "a r~du~ed benefit...The mid-use level has an 

benefit of only $725,000, Sfibstantiallyless than ihe"ba~eiine analysis of $78 million.

.Hi,qher Cost to Compost

While th~ Sg0 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 milli
for the baseline model.
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DATAAND ASSUMPTIONS FOR THE MODELS

WASTE GENERA TION DATA

~or the analysis, we assume that al~ yard waste, all wood waste, 2.5% 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 cqmposted, although this amount is probably insignificant compared to yard and

¯ ~vbod.waste. Only the Source ReduCtion and. Recycling .E.~ement..data is ~sed in .this case,as the
"Franklin data is nbt’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 div.erted 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 year to 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 ~upply
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 eve~. 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

Be~.ausb the polic:v, is iniended to result .in the .~se.’of M..SW/Y. at;d trimming compost.in, uses stmilar:to
those of oiher mulches, compojt, Or top soil. blendJ, the market pricds ar.e the c’ostlof these m’aterials.
Current prices, in cubic yards for compost, humus, topsoil, and mulch range.from $15 to $29. A
conversion factor of 1,000 lb. per cubic yard compost is applied to keep the figures in tons. Prices

J.are also ~’educed by 33% to 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 $30 and $70 per ton.
Other cost evaluations have found costs ranging from almost nothing to over $100 per ton.6 A recent
survey by the Institute for Local Self-Reliance (1LSR), 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 $80 per ton for collecting and processing
organic wastes.

California Futures 6-10 4~o’~^-~:o~



Cost of use by local agencies, or application Costs, is based on informatlon 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 application of compost,~ l~.’e assume .that a bulk-.yard.~ w’aste compost production facili.rv :h’andling
up to 200,000 tons per ye~ir of yea.r waste re’quires .~ people to operate, and there would he, about 7.~

~ employees per million tons of compost ~roduced.~.or 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 composting facilities.
The National Composting Council found capital costs ranging from $2,000 to $1 million for yard

s waste facilities, An 1LSR study~ found capital, costs ranging from $0 to $30 per ton. $5 and $30 pe~
ton, multiplied by the amount of compost, are used as the low and high estimates. The mid-Cost is
based on the "average" facili~, in the NCC survey, of $44,0OO for a 9;100 ton per year facility.

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

¯ Existing organic m atei’ial.producers have serious: concerns hbout"the impactsof large qu
of municipal compost entering the marketplace. While they generally would like to s
increase in the use of organic materials, they are ifearful that increased municipal compo
result~ instead, in increased substitution of their products. From a waste management perspe
this may.result in no net change in disposal. Many materials currently, used commercial
or were once considered waste. If, for example, the market for bark is replaced by munic
compost, then the bark :may, ,instead, end up in the landfill.I° Private soil supply operat
concerned abont the potential for competition from public.composting programs.I~ .This stre
the imPortanceof finding new uses for municipal compost: ,1) because it is necessary if 
compost that is produces is to be used, and 2) to avoid eliminating an already established or
product industry.
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EQUITY AND UNINTENDED IMPACTS

The primary, equiD’ concerns of this policy relate to the impact on the organic produsts industry,
discussed above. Because the policy would allow public agencies to trade compost credits, there
should not be equi.ty problems among public agencies. If trading was not allowed: it is
conceivable that some special facilities, such as botanical gardens, would be hurt by the policy.

While !.he intent of the. policy is to increasethe u~e of compost I~, publi~.agencies~ it 
actually result in less Use. Because existing use in many agencies is already very low, it 
be easier for these agencies to simply eliminate compost use, and avoid the policy altogeth

U NCERTAINTY

The greatest area of uncertainty relates to the level of current and potential compost use by pu
agencies. While it is clear that existing use is well.below the,potential, this policy do
guarantee that compost use will increase. This weakness, and some potential solution
discussed below.

PRACTICAL AND POLITICAL FEASIBILITY

The primary, concern relating to this policy is the practicality, of applying up to 25 times
compost and mulch than current le,;’els. In a climate where parks’ budgets are being severel
heavv compost application is not realistic. While compost has benefits related to reducing w
reduced water consumption, erosion control, and increasing soil nutrients, it is a "luxury. g
in parks. Thus, it is not realistic to assume that the mid and high levels of compost utili
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 existin
potential consumption of compost in the U.S.~Z These figures do not provide any estimates o
amount of consumption by public agencies. This number does not appear to be availa
However, estimates of use by various, public agencies¯ in California and elsewhere can hel

¯ provide some ideaof the potential market: The Ealifornia Del~m’tment. of Food and.Agric
Fenilizin~ Materials Tonnage Reports fo~ i991 and the first half of 19~2 report that 48,000 t
and 29,000 tons respectively, 0f commercial organic materials, including compost, manure, 
sewage sludge were sold in the state. ’Our current estimate, 40,000 tons, is significantly l
than potential use, but is realistic g~ven budget constraints among local and state agencies.

If compost..was applied across the state at equivalent levels to those in the Caltrans project, 
use by local agencies was set at 200 tons per year, potential compost use would be over 
million tons,~everal times more than will be generated this year. This is consistent 
statement by a Caltrans official that their current use is "jusi a drop in the bucket" compar
the potential.~ Maine’s Department of.Transportation, which has had an active co
procurement program for several years, applies between 70,000 and 150,000 cubic yards (35,00
to 75,000 tons) of compost and mulch annually.|~ Use of compost by other state agencies, s
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

Landscaping

Delivered Topsoil ..

Bagged/Retail

Landfill Final Cover

Mine Reclamation

Container Nurseries

Field Nurseries

Sod Preparation

Silviculture

Agriculture

Total

US Demand

1,000,000

1,850,000

300,000

100,00

4soiooo
2,000,000

i0,000,000

52,000,000 "

447,500,000

519,200,000

CA Demand

190,000

235,000.

s23,soo
14,500

20

208,500

282,500

393,000

2°633,000

10,615,000

15,095,520

Current Use

<20%

<5%

80% "

<5%

<5%

<50%

<1%

<1%

<1%

<2%

Source:"Compost: United States Supply and Demand Potential"Biomass and Bioenergy, Volume
3,1992.

There are a number of reasons why public sector consumption of compost is low. The pnmary
reason is lack of funds. Many state and local agencies, and parks in particular, are suffering fro
severe budget cuts. One .county. parks maintenance supervisor pointed out that they do not hav
enough staff to mow the lawn, let alone apply compost. To the extent that it can replace o
substitute for other landscap=ng tasks, such as spraying for pesticides or watering, compost i
valuable. However, the compost must be applied .manually, at least until more equipment 

¯ availaM¢: Ali~o, It is much easier’to simply-sp~’ay herbicides ..In addition, the fact.that many p~
are moving towards low-water xenscap~ d~esnot bode well for public compost use.. In man
cases, parks departments are already producing and using small amounts of compost themselve
with their green waste. There are some one:time uses by public agencies that may result in mor
extensive use of ~ompost 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 
replacing. Another factor which may drive down the price is transportation. It is not co
effective to haul compost long distances. About 10 miles is the break-even distance fo
transporting compost.~ Caltrans pays less than $8 per ton for the compost, but their cost is about
$20 per ton when the transportatmn is inciuded.16 To reduce costs, compost should be.used 
the extent possible in applications near the source. Tradable credits may help facilitate this.
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The analysis of this alternative does suggest some policies which could result in more high va
uses of compost. These options should probably be explored before a policy such as this i
implemented;

Serious evaluation and application of compost in agriculture as a mulch, compost, or soil
amendment. There is unanimous opinion among those in the composting field that
agricultural uses represent the primars.’ 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 tile 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 agric.ultural land within 50 miles of a
major city.~7 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 u
statewide, but in some localized areas, may represent a high demand.

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-tim
application in new projects can provide a good market for compost. This policy coul
allow trading of compost credits.

SUMMARY

While this policy has a net benefit in the cost-benefit model, there are a number of pro.blems 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 agrieul.mre, mine
reclamation, and new developments representgreater potential markets. Policies that encourage

¯ Or require compost usein .these aieas Slmutd beaddressed befor~ this policy is considered. " ¯
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Chapter 6

APPENDICES
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Lower Vllue for Materilis - eo'll. Procurrement 01 Compost by Public Aglncles ,- '119~ 111911 '1197 ,- ,- 2000 TOIII 

Conlumphon and D, •• rlion 
etltml'ed Compol' Produc.'Ion {Iona '.7e3.ee7 2.128.92' 2.fIt~.178 2.852.825 3.232.fltO 3.12'.075 '.028.070 20.'35.517 
Potlntll' PubliC AOlncy U •• (tonS) 

Currant e"lmatld Pot,nhl' .0.000 .0.110 ".372 .2.075 '2.790 43.5'8 ".257 29.092 
M.d Ring. POllnbl1 S08.000 5'8.1138 525 . .,9 53'.35' 5f3.435 552.173 512.018 3."2.513 

HIG" rhnOI Pot,nltll 1.0'1.000 1.033.272 1.050.138 '.011.702 1.011.870 1.'05.3'7 1.12'.'37 7.flt5.'15 

Pre,e and V,luI of ..... "., 
M.~ •• t PrlC:'" (Of compo,l lubltllul •• Slton) 

Low 12 12 12 52 12 12 12 
MId Sf Sf Sf Sf. " 'Sf Sf .. 

HIOh 55 $$ 55 _ 16 16 ·55· ~5 
'. 

V.lul 0' .. ,t'''I' Diverted -- S 
Currant-Low 160.000 se1.310 162.7'3 se'.,50 se5:510 167.035 sel.5'5 5589.313 

.. id .... 'd 12.032.000 S2.0I8.5" 52.'01.175 12.'3HOf 52.173.7.0 S2.2'0.8113 12.2.8.275 SIU70.33' 
Full-HIGh 15.010.000 S5.'86.380 S5.25'.I88 15.3'3.509 S5.~'.3'9 S5.521.733 15.120.887 S3"25.827 

COlli , 
Collection and Compo.llng COlts 

. 
COlt PI' ton .. sea sea sea sea 180 180 sea 

Vllu. o! Avoided LInd 0.1.,0." 
P., ton m sa. 191 lie $101 1115 Sl2. 
Nit ,olliction ,nd compoI"ng COI'I S2 (S" (511, (5'8) (S28, ($35) (Sf') 

Tot.1 NI' COl' tor collacllon ,nd com pOlling 

Low 160.000 (1'12.720, (S'55.067, ($757.3'8' ($'.112.5", ($' .523, liS) ($1.9CT ,325, (S5.878.' 39) 
Mid $'.0'8.000 (12.066,5"' ($5.779.607' ($9.818.317, ($".129.307) ($19.343.585' ($2'.73' .02" ($7U52.385, 

HIGh S2.032.000 (Sf.133.088' (S11.559.2", (S'9.236.83') ($28.251.8'5' ($38,187,' 30, ($'9."2.0'9) (1"9.30'.729, 

COlt'o' UI' by Public. Ao.n~ •• SltOft (ADphe.lltlon, 

Low 12 12 12 12 12 12 12 
MId Sf " Sf Sf " Sf " High 56 16 se 56 se 16 16 

Total Iddit. COl' to Ind·u •• r (totl' IPplic.atlon e.01" 
LOW.HIGh 52.0.000 S2".080 S2f8~29 S252.f.9 S251,7" 128,,'OS 5265.5" S1.786."9 

Mid.Mid S2.032.000 $2.096.5" S2.101.875 S2.'37 .• Of S2.173."0 $2.210.693 S2246.275 $".970.331 
High-LOW S2.032.000 S2.0I8.5" S2.10U75 $l.'37 .• Of S2.173."0 S2.2'0.893 S2.2'6.275 SI'.970.331 

Job Impactl 

JaDe Cr.aled 
Production and Appilctliflon of Compol' 

Jobl lit Current Application '5 15 II 18 '6 16 17 
JODI at MId Apphr;abon '8' '9:' 187 200 20f 207 21' 
Jotta I' HIOn Appllcilion 38' se7 - ~ fOe .415 ~ 
Callforn'l Multlpll,r 12 12 1.2 12 '.2 1.2 '.2 
Muilipha, Jobs· Curranl 3 3 3 3 3 3 3 
Mulllp"e! Job ... Mid 38 39 39 '0 . ., 4' .2 
Muiliphl' JoOo • High 76 n 79 80 82 13 &4 
AVlr.OI V~lu, of Joba $25.000 125.725 _.4" 127.238 128,1129 S:Z8,IMI S2II,878 
Net Valu.. ot JOOI Cr •• 'ld 

.. Lo" 575.000 S78f1t7 ·M2.'3~ S,5.955 se9.iI5' 19',133. S98.51'0 S6Of.,n 
,MIQ 5852.500 18116.785 

, 
S'.Of).I28 . 51.09U2e . 

.. 
S1.142.379 S1.19U92 . S1.251.07 • S7.872.9&4 

High S'.905.000 51.1193.519 S2.0I6.251 S2.'63.252 S2.28'.751 S2.390,9&4 .S2.S02.'fIt S'5.3"._ 

C •• ut.'.ln ••• ,me"t 
CIJutl' Inv •• tmlnl In CompoltlnG Pt •• ,n' Valul 

Low ".1100.000 Sf.800.000 ".800.000 ".800.000 Sf.aoo.ooo ".aoO.ooo "'-,000 124.890.576 
1004 119.200,000 $19.200.000 " 9.200,000 $'9.200,000 119.200.000 $18.200,000 $19.200,000 599,962.305 

HIg1\ 133.800.000 $33.1100.000 133.800.000 133.800.000 $33.800.000 .3.600,000 133.800,000 S17'.93f.03' 

Admin'." ..... Co ... 
·Publlc SI,1I60.ooo ·S2.o:sUOO 12.119.836 12~,733 S2.211UZS 12 .. 4'- 12,_,025 S15.480.857 

Ne. 8en.fil or (COlt, 

Lo .. ($2.125.000' ($1.959.9'3' ($1.,.e.,II9, (S, .529.730' ($, .2e'.5ee, (19".fIt', ($811.220, ($10.,n,112) 

MiG ($2.023,500' S'.02'.929 Sf.702.799 se.505.2'0 512.971.7&4 116.15f,417 123,502,073 168'&",691 
~ HIGh 596'.000 $7.'88.073 SU678.Of7 S22.'21 ,251 $3U11.080 Sf2,009,5" 152.858,$&4 S17' .125.538 

eenefit or (COl') per ton diverted 

Low (553, (Sf6, ISf2, (136, (529) (522) (I", ($35) 

M'd, "., S2 S9 S'6 S2. $33 "2 "6 
HID" S' 57 5" 121 S29 S38 Sf7 S23 

2e-Apr·83 

o 

o 

o 
APX.()6.001 6A-2 ~. 



Conllumptiof'll and O1'4'.''',ol''i 
fEltim.twd' Compelt PrOClU&flOft (tOf'llll 

Potential_ Public;. Agenc.y U •• Hons) 

Current eltUftlled POI.nUBI 
Mid R."ge Pot"nua' 

~IOh RanG. Potentlll 

Prie. and Velue of lI"'te,ial 
".r"et P'n~, •• fof compo"t euDelltut •• 1/1101"1) 

lo" 55 
$1 . MI~ 

High 

Vlih.l. of Mlt.rllill 01..,8"110 ~~ S 
Cur'.nt~low 

MiOMIWul 
Full~Hlgf'l 

Coa,. 
Colhlllction and Compo.tlng COlt. 

Ceet per ton 

Value of AVOided Land DI1IIPGIIIIIII 

Per ton 

Nel ~neeUon Ind compo.tanG eoefa 

"0 
11200.000 

~.Me.ooo 

IUUeo.ooo 

1m 
$2 

Totet Net CGat for eoUeehon and compoellMg 

low 180.000 
51.016.000 
52.032.000 

TOhl edehl. Coet to .1"I(HI •• r ftolal I!IDPIlCllllhon COlO 

5240.000 

H,g"-lO" 52.032.000 

lIbl8 6-A.3 COlll-88nlllll AnllYlIlS for IiIlrlel Dllv"lopmenl Pollcle. 

4O.eeQ 

516836 

'.033.212 

$5 
S7 

S10 

$203.400 

53.616.452 
"0,332.1:10 

(1'62.120) 
(S2.06e.S") 
(S'.'33.088) 

52".OIK) 

'2.066.5" 
12.006.5" 

., .372 
525<.9 

'.050.838 

15 

1206856 

53.617.932 
"0.5011.376. 

(5455.0111) 

(S5.17U01) 
($11.559214) 

524111229 
52.101.675 
52.'01.615 

01 Comp081 by PUbile Ag"neles 

42.075 
1134.351 

'.0118.702 

$2.0.37. 

~.140.'57 

"0.687.C'9 

lIIIe 
($.e) 

(5157.3<18) 

(S;'&18,311) 

(S'O.258.634) 

1252, .. 0 

52.l3140<1 
52.13140<1 

'2.790 
543.435 

'._610 

"2'3.85' 

~.-.
IH).81111._ 

/1'.112._) 
(514.129.301) 
($28.256.81S) 

1258.'41 
52.113.740 
52.113.7010 

43.5'8 
55U73 

"'05.311 

1211.588 
53J1i18.713 

'".053._ 

11115 
(~5) 

1$'.523.115) 
($19.343.585) 

($3&.681.' 30) 

n61.'05 
52210.8113 

.522'0.693 

.. .257 

582.008 
1.'2'.137 

$5 
51 

'10 

11221.281 . 
~.II34 .• el 

"1.2.1.315 

($U47.325) 

($24.73' .02') 
($4U62.048) 

1285.'" 
52248275 
12.248275 

Tenal 

29.882 
3.1'2.563 
1485 '8S 

, •• 73058 

128.'l1li.019 

51U5U53 

($U18.13lI) 

($14 "U8S) 
($'49.30U29) 

1,1.166.149 

"4.910.33' 
'''.870.33' ) .12.032.000 

.r:--:-:-------------------------i JOb ImpaCII 

JobS Created 

Pro(h.u:ilol"l and Application of CompOl1 

Jobe at Current Applll:oahcn 

Job. at Mut Appilcatlon 

ota at Hlgf'l Appll1:lItton 

Ceh'ornllill Multiplier 

Mulhpller JOb& ~ Cutten1 

iWuUlplier JoD ... !WId 

Mulhpller jObe ~ 10110" 

A ... erlg. Value of Jobl 

N.t Villuo 101 ~OD' Creetot2. 

Cept'lil Iny •• lmillft! 
Capite' fnv.ltm,enl In COMPO.llng 

Low 

.wid 
Hllh 

Ne. Benefit or (COllt) 

Eiler/ut';, or (Coo" pe, te" d,Y.ft." 
low .. ,. 
High 

15 
lal 

38' ,. 
e 

16 

'52 
S2S.GOQ 

"50:000 
' •. IIOS.Ooo 
13.810.000 

... .1100.000 

"8200.000 
S3aIOO.OOO 

(51.830.000) 

$4113.000 

$7.1148.000 

n 
155 

125.725 

'.se:97 •. 
, •. 11113.569. 

53.9111.138 

"'_.000 
"9.200.000 
53UIIIO.OOO 

(s •. 759.388) 
53.571.621 

"4.34&.002 

($43) 

57 , .. 

,e 
111 
l1li4 .. 

.'"14272 
S2.088~58 
$4'.112.512 

1'1.501.948) 
$1.322.'114 

522.016.09' 

($1.317.55'1 

'''.'l1li.689 
529.848.020 

(531) 

'21 
128 

• ... .IIOO.1lCIO 
SII.200.1lCIO 
~3._.000 

Ie 
207 .,$ 
',. 

1 

113 

'88 
S:m ... , 

SfN2GII ' 
'2.3110.8114 
$4.181.881 

N.eoO.GOQ 
11.8200._ 
~.800.000 

($7.e.775) 
52'.007._ 
I4U27.23' 

'197./120 
12.502,14& 

'5.004.2115 

113'7&.1138) 

528.'39.353 
180.819.4'0 

l3o.e8'.1135 

P,nllf'llt Value 
120.11110.510 ,g&.-.-

5174.1154.034 

($ueU88) 

185.145.423 
'220.391.330 

C

APX.06.001 



TaDle 6-A.4 Cost*Benefit Analysis for Mar*,at Development Policies
Reduced Use Levels -- 80% Procurr~ment of Compost Py PuPlIc Agencies

Coneumpt|on sn¢l O!varmoh
E.t:mste4 Compost Productmn (Ions 1~783.8~7 2.128,924 2
Potential Public Agency Us~

Ms0 Range Polenba~ 100.~0 "101.700 103429
H~gh Raflge Potential ~0.~0 ~8~0 $17.14S
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" $10             $10
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$7 .. .’$7

61o"
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tt~gn S1.000.000 ($2.034.000) (S5.688.$90)

Low $2 62 62 $2 $2
M,d $4 $4 $4 $4 64

Low. High $240¯000 $244 080 S24~22g
Mid-Mid $400.000 $40~ 600 $413.716

$252.449 $2~,741 $261.10G $26S.$44
$420.749 $427.901 $435.176 $442.574

40 41
201 2O4

3 3

40 41

107

3

S~5.955 ¯
$214.867

$1.074.435

(SS 878.139
(S 1 d,695.347
($73,476.737

t.ow $4 .dO 0.0~ $4.800.000 $4 600.000 $4.600.000 $4.e00.000 $4.800.000 S4 JO0.O00 $24.890.576
kk¢ $19201: (XX) S 1 g~O0.OOO S19200.000 619200.OOO S1 g200.C~O $19200.000 $19~0.000 $99.862.305

~,g~ $33,800.(XX) S33,800.000 $33,800,000 $23.800,000 ~8.e00.000 S83.600.01X) S~SJ~O.000 S174.~34,034

PUOHC $1.9~0.000 $2 ~.400 S2.118Jl~ ~2,204.733 $2292 J23 62~84.640 $2.480~25 $15.480.e57

Sanehl or (Coal) per ton diverted
LOW (S50) ($451 (630) (S33) ($26) (SlS) (Stl) (S32)
U~¢ (S17) (S11) (as) $2 S10 S18 S27 $4

~g~ ~ SI0 S~7 $24 ~2 ~t ~ S~
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Table 6-A16 Cost*Benefit Analysis for MarKet Development Policies
Higher Cost to Compost - 80% Procurrement of Compost by Public Agencies

tgg~ l~gG lg87 lgM l~gg

¯~’o’w S5 ~ $3 SS . ¯ $3 .

¯ . "" " ¯ M~gh S10 ," ’ $10 . . $10 $10 S10

Current-Low $200.000 $203.400 S206.8S8 $210,374 S213~981

SiOO S~OO SlOO $1OO $1oo 11oo SICG

Per ton

High $22.352.~ $16,532.352

Lo*

sg~ sse s~04 $11s 1194
sg $2 ($6) ($15) ($24)

$372.34~ M4.1E0 ($2S6,741) (S852,764) ($1,082,177)
$4.728.769 SI.0~8.702 ($3260,609) (1;8 280,099) (S13,468,850)
S8,457.E39 S2.137.404 (S8.521219) ($16.580.1 gg) ($2S,879299)

$2 S2
S4 $4
S~ S~

$2 S2
S4 $4
M M

L o w. M ~ g h S240.000 $244 0~) S248229
M,d.M~O S2.032.000 S2.006S44 $2.101.675

$2S2.44g $25~.741 S261.10~ S285.$4~
$2.137 404 $2.173.740 $2210.893 $224627S
S2,137 404 $2.173,740 S22’~0.693 $224827E

204 297 211

SIS.692
$1~8288

$1.768.149

$7.872.g~
$1S.34S.906

Low (~2.80S.00Q) (~2.881,473) ($2.4S1,516) ($2245,003) ($1,988.02~) ($t,881,260) (S 1,363,E94) ~1S.tee.8~g)
Id~d ($10.059,500) (S7,757.863) ($4 228.321 ) ($578,756) S3,740.371 S~.788.971 $13.946,904 S3220.784

H,gn ($14279.000) (~8,311.007) (S1 084,517) M.380.730 $1520~.013 ~2S.429,315 S3E.gg4.522 $59,348.0~6
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CHAPTER 7
40% RECYCLED CONTENT IN PLASTIC INDUSTRIAL

CONTAINERS (PALLS, CRATES, DRUMS, CASES, AND
PALLETS) WITH AND WITHOUT TRADING CREDITS

INTRODUC.TION

Unde.r this policy, plasti.cmdustrial’ containers such as pails, crates, drums, cases, and pallets sol
m California would be required to contain at least40% recycled content. Because most of these
containers are made Of HDPE,. the policy would develop.markets .for.HDPE milk jugs and othe
containers collected in thestate. These.containers are b~ing collected in increasing mimb~rs, bu
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 provide markets for 13% of the HDP
generated, three times more than is currently collected.!

The existing level of enthusiasm for and use of seconda~, materials in plastic containers varies
widely among firms.: Some firms have invested in equipment and technology that allows the
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 secondar
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 ANAL YSIS

This policy results m a cost per ton of between $733 and $951 per ton diverted. This high
cost ts primarily due to the cost of recycling plastic.

~he total net cost of the policy over the seven years of the 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 ~39 diversion.. However, the po!icy will create markets for much of the HDPE.that is
collected at curbside,             ¯ ...".                                :

While it will create over 1.000 collection anprocessing jobs; because of the net cost to thed 
state, the policy will result about 75 new jobs net. The annual cost perjob is extremely high
-- over $1 million.

If the cost of recycling plastic could be reduced from tts current high levels to about $200
per ton, this polic.~ would result in a net benefit rather than a net cost,

WASTE GENERATION AND DIVERSION

Table 7-I provides estimates of generation and diversion of HDPE containers through. 2
HDPE containers are only 0.6% by weight of California’s wastestream. Thus, policies th
directed at HDPE will not have a significant impact on diversion. If HDPE diversion incr
to 15%, as assumed, 27,440 tons will be diverted in 2000. Assuming that the HDPE diverte
the policy is in addition to that already being diverted (a best-case scenario), a total of 66,
tons of HDPE will be diverted in 2000, 26% of the HDPE and 0.15% of the total wastestrea
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’ TabteT.l. Waste Generation Oata for Plastic Containers (non P~T)

Tons o! Waste

EPAJFranklln
A~lro~ale
Baseline Diversion
% Diversion
Pollo/Dlverslon
Total Diversion
% HDPE Diversion
% Total Diversion

1990
iig,ooo
290,400
284 ,TOO

11,673
4%
0

11,673
4%

0.03%

’1991
27612t0
287,496
281,853

14,656
5%
0

14,656
5%

0.03%

t992
.273 448:
284,621

,2/’9,034
¯

0

". 0,04%’

1993
2~0,~13
281,!75
276,244
~0,442

0
20,442

7%
0.04%

19~4
268,006
278,957
273.482

23.246
9%

,18,284
41,530

15%
0.09%

1995
265.326
276.16~I
2TO.74TI

25.992
lO%.

19,564
45,556

17%
0.09%

1996
262,673
273,406
268,039

28.~8o
11%

20,934
49,614

19%
0.1o%

19’97
2~0,046
210.672
265,359
31,312

12%
22,399
53.7il

20%
0.11%

1998
257,446
2d?,965
262,705

33,889
13%

23,96~
57,856

. 22%

1999
254,871
265,285
260,0T8

36,411
14%

25,645
62,056

24%
0.12%

2000
252,323
262,633
257,418
38,819

15%
21.440
66,319

26%
0.12%



THE COST-BENEFIT. MODEL

The results ’of the cost,benefit model fdr this p01icv show a~net cost of bet~veen $69 millio
$95 million annually between 1994 and 2000. The total cost in that seven .,,’ear period r
from $527 million to $609 million. Based on the tonnage, this.represents a cost of between 
and $951 .per ton of HDPE divertdd. The cost of.thepolicy is primarily due to’ the high c
collecting and recycling HDPE. The cost, 5750 pe.r ton, far outweighs an)" of the benefits ac
through the.value of the material of newjobs and ec0n.omic activi~. The icost of recycling~
is fai" greater thanthe.avoided land’disposal cost of.$78 to $124 per ton. This ~ost does not
into account the full en~,’ironmental cost of landfilling. HOwever, even the most ~n
estimates of environmental costs come nowhere near $750 per ton~3

n and
anges
$733
ost of
crued
 also.
 take
bitious

Chart 7.2 ANNUALBENEFIT OR (COST)PER TON: 40% R/C INDUSTRIAL CONTAINERS
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Consumption and Oivers~o~
CA Consumption (tons)
Dwers~ort resulting from Policy (to~8)

t.ow

Low
Mid

H~h

Table 7.2~ Cost.Benefit Analysis for Market Development Policies
40%:Recycled Content in Plastic Industrial Containers

1994 1995 1996 1997 1998 1099

227~762 234.045 240.480 247.092 ~53,086 280.867

2000

268.040

72~890 74,694 -76,954 79,070 8t,244 83 477 65.773
91.1!3 99.618 96.192 98.837 101.555 104.347 107,216

109.335 112:342 1~5.430 1t8,604 121.865 125.2~6 128.659

..S!20" S120 ..’$120 $120 .. S120

$1@0 S160 S180 " S160 S1@0

$120" 0120
$140 S140
$100 $t60

Caius of Material 0Norted -* $
Low-Law $8.746,821
MiddtJd $12.765~780

High-H~h $17.493~842

Tots~

554.302
002 87
63~,452

Collection end Recycling Co~s

$8.987.322 $9+234,436 $9.488.345 $9.749.235 $10.017.298 $t0.292.732 $66.516.188
$13:108.511 $13468,888 $13,837.t69 $14.217.634 $14.608.560 $15,010.234 $97,002.774
$17.974,644 $18.468,672 016.976.689 $19.498.489 S20,034,898 $20.585.464 $133,032.378

S730 S750 $750 S7S0 $750 $7S0 S?SO

$64 $9t S98 $100
$886 $859 $652 $844

$115 S124
$835 S626

Value of Avoided Land D~sp~ul ""

Per ton $76
Nel �ollecllon~snd recycling costs $672

Total Not Cost for �ollection and recycling
Low $48.982.196 $80+329,003 $51.712.841 $53.134:730 ~$54.595.714 $56.098.869 $57.639.300 $372,490,652
Mm:I $61.227,745 $62.911.254 $84.841.052 $86,4 t8.412 $88,244,642 $70.121;088 $72.049.124 $465.613.315

High $73,473.294 S75,493.505 S77.569.282 $79.702.094 S81,893.$71: $84.145.303 $86.458.949 $558.735.978

S27 $27 $26 $23 $24 $24
$71 SS9
$99

Coslof Use by End-User $11on
Low $26
M~ $72

High $102

Total ad~lt. Cost to enO-uur
Low-High $2,040.789 $2.040,789 $2,040.789 $2,040.769 ’$2;040.769 $2,040,769 $2.040,709

M~-M~ $6,602.489 $8,602A89 $6,602,489 $6,602,489 $6,802,489 $8,602,489 $6.602.489
H~ghoLOW $7~442~806 $7.442.808 $7+442.808 $7.442.808 $7.442.806 $7+442.800 $7.442.806

791 812 838 888 88t 006

Tolol Jobs Created 1.077

t.057

.~2g

1$23.627.1791

1.075 1.093 1.111
." 126, 141 158

-732 -741 -749
$33.634       $34~010      $38.913

($24.612.120) ($25.628~844) ($26.677.228)

A0lullld Jobs LO~ (ind~l~) .- -695 + .7~ .714

Net V~ue of Jobs Crated ($20.862.138) ($21.752,402) ($22,673~992)

$46.217,422
$52~099,839

($168~833.903

Low $2.040.769 " $2.040.769 $2.040.769 $2.0401769 $2.040.789 $2.040.709 $2.040.769 $t0+625,000
M~ $8.602,489 $6.602.489 $8.602,489 $6.802.489 $8.602.489 $@.@02.489 $6.602.489 $34.375.ooo

High $11.t04,206 S!1.t94.209 $t1,164.208 $11~184.208 $11.164.208 $11.t64~20~ $11.1~.206 158.125.000

- p~blc $105,000 $i08,045 $111,178 $tt4,402 $t17.720 $12t,t34 $124,~47 $802,127

P~NSIS $380.000 $360.150 $370.6~4 $361.342 $392.400 ~403.780 $416,490 $2.673.708

Net 8enofit or(Colt)
Low ($68.995.319) ($71.005~084) ($73.078.976) ($75.212.1t3) ($77.41t.525) ($79.676.t34) ($82.006,738) ($$27.383.890
M~ ($70,391.892) ($78.627,829) ($80,032~420) ($83.306.854) {$85+751.738) 1$88:288.773) 1590.858.744) 15584.137.749

H~gh ($79.337.580) ($81.780.227) ($84.296.924) ($86.889.097) ($89.558.111) ($92.305.234) ($95.t31.619) ($809.298.774

Benlfdor(Cosi) tt~tton d~lrted      "+
Low ($047) ($048) ($950) ($951) (S953) (S954) ($958) ($951)
M~ (S838) (0840) (Sp41) ($843) ($844) ($846) ($847) ($843).

H~h (S728) (S728) (S730) (S733) (S735) (S737) (S739) ($733)i

30"A0r’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 sensitivit
analysis on the impact of reduclng the cost of recycling. Table 7-4 and Chart 7-4 illustrate these
impacts. The full tables are in the Appendix to this chapter.

y

Table 7.4 40% Recycled Content in Plastic
Industrial Containers. Sensitivity Analysis

iLow IMid
40% Recycled Content - Baseline Scenario (Table 7.2)

" IHigh
I

’Total Net Benefit (Cost) (Million $) ! ($527)i ($584)i ($609)
1996 Net Benefit (Cost) (MillionS) (s8o) l (S84
Benefit (Cost) per ton (S/ton) ($843)l (S733

Reduced Cost of Recycling - $500 per ton (Table 7-A.1)
Total Net Benefit (Cost)(Million $) ; ($266)i ($288) ($278
1996 Net Benefit (Cost) (Million $)
Benefit (Cost) per ton (S/ton)

’

!
($37)i

~ ($479)!
($40)

,(S415)
($38

(s.335

Reduced Cost of Recycling- $225 per ton (Table 7-A.2)
Total Net Benefit (Cost) (Million $) ’ $6 j $22 i $70
1996 Net Benefit (Cost) (Million $) :
Benefit (Cost) per ton (S/ton) i

$0.32
$11

$3
! s84

Without Job Loss (Table 7-A.3) ¯
T0tai Net Benefit (Cost) (Miliion$)’ .". . ($285)! ’ " ($341
1996 Ne{ Benefit (Cost) (Million (s4o)! (s48)1
Benefit (Cost) per ton (S/ton) (S514)i (S493)!

(S51)’
($44i)

If the cost of-tecycling plastic is reduced to $500 per ton, the policy ,,viii still result in a net c
of $300 to $500 per ton diverted. However, when ’the cost of recycling is reduced to $225, th
policy results in a net benefit. Thus, it is not until plastic recycling costs are reduced to the 
$200-per-ton range that this policy could result in a net benefit:

For comparison, 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.

ost
e
low
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Consumption and diversion of this policy is low compared to most of the others being reviewed
This is in part a result of the low densi .ty of plastic containers. Because (~f 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. Recycling
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 recycl!ng, policy
results in substantial benefits of sores, other kind, itiS not likely’ to,be cost-.effective." ¯ . 

The policy would create a substantial number of .jobs for collecting and processing plasti
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-
summarizes job creation and loss.~

.

’ "

c

3

TABLE 7-3
JOB IMPACTS OF RECYCLED CONTENT

IN PLASTIC INDUSTRIAL CONTAINERS - 1994

Direct Jobs Created 769
Multiplier (Indirect) Jobs Created 308
Indirect Jobs Lost 1,003.
Net Jobs Gained 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 cap!tal investment is necessary to use the secondary materials.
Given current il~vels of production.an.d..c0nsumption of plastic indus.~al containers,. a po.l.iey
¯ without.trading, wil[ rFquire, up to $58 million in Capital investment: With trading, the polic
could require as little as $10 million in capital investment, and is not likely to be more than $34
million, the levelii 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 th
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-try to buy credits from a firm that already exceeds the standard, and as long as th
credits are less than $102 and more than $28, both firms will benefit from the trade: The fir
selling credits will t~’ to at least cover their costs of using the material in the sale, so would b
willing to sell th~ credits for ~ything over that cost.
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Chart 1.4 40% RECYCLED CONTENT IN PLASTic. 

$100 

c $0 0 
- • .-.:] • . . . . . . . 

~ 

• ($100) CD 
Q. > 

fI) ($200) • ftI 

~ ($300) 
Q -.i" ($400) 
0 
~ ($500) -
-c ($600) 

I 
CD 
c 
CD ($700) CD ,-.... 

($800) r-

($900) I"'" 
'--

($1000) 
0 en en 
"t: c c 
ftI U U c >- >-CD· U .. u . ~: ~ 
U 
U) CD C CD c· 

1% 0 .a: 0 - -CD - -c 0 ... 0 ... 
CD CD - -Q. .- Q. .1» fI) fI) 

fI) 00 00 ftI 
III 00 Uo. 

II) II) 

~~ ~~ 
CD I» 

·u U 
:I :I 
~ ~ 
CD CD 

1% 1% 

fI) 
fI) 

0 
-' 
.IJ 
·0 .., -:I 0 
.J:. 
:= .:= 

• . . . 

o 

C

o 
California Futures 7-7 

, 
41016A-7.006 



DATAAND ASSUMPTIONS

WASTE GENERATION MODEL

l’he unde.rl.ving assumption of this poli~y is that HDPE milk jugs and "other HDPE containers will be
~sed as. a feedstock for the industrial containers. EPA (Franklin)data, adjusted to Californ.ia by

Gross Domestic Pr"oducts and SRRE’data, .were compared, and an .average.figure "us’e.d. a~ thb
aggregate generation" e’stimate. The EPA/Eranklin j’actorJ fo~ estimating generation to the v~e’ar 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% anhually through 1995~ Baseline
diversion in 1990, from the StatUE, was 4%, or 11,673 million tons. To estimate baseline diversion to
the year 2000 we make the assumption that HDPE diversion will reach 15% by the year 2000. This
figure, while not based on an.v quantified data, is consistent with curbside growth and increased
collection due to plastic industry and AB 939 recycling .efforts.

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 to calculate an averag~
annual growth rate during that time. This rate was applied to 1993 through 2000 to estimate
consumption in future years.

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 empty containers across the country. Thus, to estimate the actual diversion in
California from the policy, we assumed for the mid-range that all of the HDPE diverted from the
policy’i~ from California. To c~eate t~..b.~a6ket..a(rz~und this estimate, we ass. ume that at high. lev.e.l,

120% ofthe HDPE diverted is from Ca, liforni’a., and 80% for .thb. 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

J Rec.vcling costs per.ton represents a mid-range price from several studies of recycling costs.Cost
for 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
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
job .per 225 tons of plastic c.ollected and one job per 250 tons of plastic processed annually, A
multiplier of 1.4 is applied to determine the number of indirect jobs. Because the jobs resulting from
the policy, are already counted in the collection .and recycling costs, Only the multiplier jobs are
counted as a benefit of the policy.

The’policy results in a net "gain of 74.job’s, how’e~er, for~t.he cost benefit model,Onlv indi;’e~t 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 iJ equal to 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 c’ost of compliance with the
policy. The job loss is calc’ulated by using :the Total Final,Demand Multiplier’for Employment. 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 industry, a total of 23.S jobs 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. Thus, a "net cost of $46 million in 1994 ’res’ults 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 bxisting 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, to the investment m processing equipment,
manufacturers will need to retool in order to meet the requirement. Here, a mid-range cost of $500"

~er ton of capaci~, ts used. For the mid-range estimate we assume that one-half of the
retool, and for the high range estimate, that all manufacture~’s retool. In all cases, the

total, investment was annual~zed.               : .:              -....

Administrative Costs

[Ve assume that 1.5 state staff people would be required to administer the program, at a cost of

$70,O00.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 PLAS
INDUSTRIAL CONTAINERS POLICY

PRACTICAL AND POLITICAL FEASIBILITY

The plastic indust~’, which invested $551 million, or $49 per ton of recycled plastic, in the U.
between 1990 and 1992,..has made a commitment to.subsidize the cost of recyclingplastic.7 This
subsidization, while costly, has allowed plastic to maintain its market share in a consum

TIC
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environment that favors recyclable products and packaging. The plastic industry expects to sp
a total of $1.2 billion by 1995 on the recycling and reclaiming of post-consumer 
manufacturing plastics waste. This investment will provide funding for research and develo
capital investment in equipment, recycling costs, market development, grants and loans
collective investment. The plastics industry receives direct benefits for this investment
form of market share. Local governm6nts, whichalso invest in plastic recycling through cur
programs., benefit through the avoided land disposal, however this.benefit.is well below the

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. Exces
capacity of this magnitude keeps prices low and strongly discourages recycling. Recycling of
HDPE and LDPE in the U.S. in 1991 was 161,000 pounds, a rate of 1.5%.8 Increased useof
secondary resins will result in reduced demand for virgin resins, and reduced utilization of
existing capacity~

~Several resin manufacturers presently produce recycled content resins, including Dow, U
Carbide Corporation, and Phillips Plastics. Dow introduced six new recycled content resin gr
in 1992: two are unformulated 100% post-consumer HDPE, three are blends of LDPE with 2
post-.consumer content, and one is 55% post-consumer polysty.rene.9 Union Carbide and Phill
both opened recycling centers capable of accepting HDPE from curbside programs.1°

Plastic container manufacturers say they could use higher recycled content levels in 
containers if recycled content resins were more r~adily available. One high growth market i
all-plastic HDPE drum.~ There does not appear to bea consensus among manufacturers as t
the cost advantage of using post-consumer resin. On the marketplace, virgi.n resin costs al
twice as much as scrap resin. Scrap resin -- either directly from production lines or from
containers -- is especially attractive because it has less contamination than post-consumer HD
However, some manufacturers feel that post-consumer HDPE is more costly than virgin H
once the processing and cleaning Costs are added in.

REGULATIONS, PRoD �       U T DEG     ON" QUALITY CONCERNSRADATI AND

Quality concerns and existing regulations place the greatest limitations on the use of rec
plastic in industrial containers. "

Several federal regulations impact the use of recycled content in plastic containers. 
requirements_l!mit the use of secondary plastic in food-grade containers. While there have 
some exceptions, such as PET soda bottles, generally food grade containers cannot use second
plastic, for fear of contamination. Secondary. resins could be sandwiched between virgin re
however this technology is not fully developed for larger containers. Aside from FDA, 0
and DOT requirements impact the use of secondary materials. OSHA restrictions on pallets 
other plant procedures serve to restrict the use of secondary, plastics. DOT requirements 
drums preclude the use of secondary plastics.
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While it is clear that these requirements place barriers on the use of secondary plastics, it is not.
clear that the)" are insurmountable. If industry pressured an)’ 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.

If exist.ing .requirements that limit the use of secondary, matemils cannot be modified, the policy
will not be effective. Food containers and buckets.add drums and chemical containers ~omprise
large sha~es of the pla~;tic industrial containers on ~he market. If these products were exempted
from the policy, the impact of the policy would be drastically reduced. If the). were not
exempted, but were required to purchase credits from other manufacturers, the suppl.,,’ 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
is 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. Injedtion molding requires a high melt index of between 6 to g. 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 concerns. In addition, manufacturers can use re-grind of their old containers or scrap
to achieve higher levels.

There are also some concerns related to problems 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% recycled content there are no color limitations, however at 50%, only darker
colors canbe used’:    ..      .         ... ~ ..... ~             .~    .

PRODUCT SUBSTITUTION AND UNINTENDED IMPACTS

Industrial containers can be made of a varlet).’ ot~ materials, 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 las
longer than wooden pallets, which are often scrapped after a few uses. If the policy makes plastic
pallets less-altractive 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. ..

t
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EQUITY

Because this poli~y only applies to one material D’pe, it will place a greater burden on plastic
industrial containers, at the e.xpense of ~ther D’pes of industrial contaifiers. Exemptions for food
and hazardous materials containers would place a greater burden on the remainder of the plastic
container indust~’. 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 recycling laws.
Manufacturer re~ponsibili .ry options are also not likelyto impact these containers. Rigid plastic
containers, regulated under SB 235, do not include drums, and other industrial containers. This
policy is intended, however, to create markets for materials that may be co.llected .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. Evengiven
the assumptions and uncertainties in the data, the cost of the policy far exceeds the bene.fits,
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

1. These estimates are based on the .1990 SRRE data foF HDPE generation and extrapolattlons "
of USresin ~aleJ to Californiafor HDpE containeks.      "

2. Much of the information and data in this section is~ based on interviews with people involved
in the plastic industry. To ~void disclosing so~trces of sensitive information, those interviewed
are cited together.¯ Tim Fangko, Rehrig Pacific, March 6. 1993: Todd Lovejoy, Rehrig Pacific.
March 3,’1993; Terry Pace, Piper Case Pro, March 8, 1993," Caroline Reny, Envirothene, March
9, 1993; Dan Kilgor, Lindcolndustries, March 8, 1993: Tom York, KAL Plastics, March 8, 199"3;
John Davis, Macro Plastics, March 8, 1993, Steve Kipp, Sonoco Fibre Drurn, March 9, 1993; and
John Malone-,Society for. the Plastics Industry, March 30, 1993.

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 0f$75
and $45 for" high-and-low cost regions.

4. Modern Plastics U.S. Resin Sales, January 1993¯
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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 (RI_MS 11.)," U.S. Department of Commerce. Bureau of
"Economic Anal.vsis, Ma.v i992. Because the multipliers were calculated in 1989 dollars the
annual cost of the policy was adjustedto 1989 dollars before the multiplier was applied.

7. AmericanPlasti~s Council, Octobbr 1992.¯

8. Modern PlaJtics U.S. Resin Sales, January 1993.

9. Modern Plaktics U.S. Resin Sales. July 1992, Technoscope. .32.

10. Oil and Gas Journal. February 10. 1992. lndustry Briefs.

11. Modern Plastics U.S. Resin Sales. January 93. p.58, "Resins 1993." What’s in the Pipeline."
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S838.907 $1.391.033 SI,978.948 S2.598.648 $8.319.717
S3.122.243 S3.714.046 $4.340.729 $8.004,316 $22.317.938
S9.917.677 $10.S70.898 $1t.260.687 $11.989.1t8 S69.908.994

Low ($833.088) ($171A18) $318.664
M~ $I.837.477 S2.038.720 S2.863405

H~h $8.158.344 "    S8.713.205 $9.299.064

(S9) (S2) S4
$17 S22 S27
S7S S78 $81

$11 $17 S24 S30 S11
$32 S37 S42 $47 $32
S84 $8~ S90 $93 S84

8onefil or (Cost) per ton d~vened
Low

30-Apt-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

1994                t 995              1996               1997              1998              1999              2000         Totsl
~on~umption snd Diversion
CA Consumption (tons) 227.782 234.045 240 480 247.092 253.886 260.867 268.040
Divirsloh tosu~t,ng fi’om Policy (tons)

Low 72.890 74.894 76.954 79.070 81.244 93477 85.7?3 554 302
Mx~ 91.113 93.6t8 96.t92 98.837 101.555 t04 347 107,218 692.877

H~gh "109.335 1t2.342 115430 t18.004 121.865 125.2 t6 t29.659 831 452

S120 $120
S140 S140
Sleo . $190.

S120 S120 S120 $120
$140 $140 $140 $140
$10~- $~ao ¯ $t60 $180

$8.9~7.322 S9.234 436 sgA88.345 S9.749,23s SI0.017.298 S10.292.732 $06.516 188

$13.108.511 S13,460.886 SI$.837.189 .S14.217.634 S14.608.S60 $t5.010.234 S97.002,774
$17.974.644 S18.468.872 $t8.976.689 S19.498.469 S20.034.506 S20.585.464 St33.032,376

Collection and Recycling Costs
~’so s75o $7~o s7so s75o sTso

Value of Avmcled Lind
Per ton ’
Net collection led recycling costs $672

S$4 Sgl $9B " S106 $115 $124
S066 $659 $652 S644 $635 S626

Total Net Cost for collection 8rid recycling
LOW $48.982.198 S50.329,003 S5t.712.841 ¯ S53.134.730 $54.595.714 $50 096,889 S57.639.300 $3721490.652
MKI $61.227.745 $62 911,254 S64.641.052 S664 t8.4 t2 $68.244,642 $70.t21.086 $72,049.124 $465.613.3t5

I~t~gh $73,473.294 $75.493.505 $77.589.282 $79.702.094 $81.893.571 $84.145.303 $80.458.949 $558.735.978

COSt of Use ~y End-User Slton
Low S28 S27
M;d $72 S71

Hrgh S102 sg9

Total �~dit. Cost to one-user
LOw-H~gh 52,040.76g $2.040,7@9

M~d-M~ S6.802A89 $6.802,489
High.LOW $7,442,806 $7,442,806

S27 $26 $25 S24 ’$24
s6g S87 S65 S63 $62
sg7 $94 sg2 $89 S87

$2.040.769 ¯ S2.040.769 S2.040.769 S2.040.789 S2.040.769
S6.602 489 S6.602.489 S6.602,489 $6,802.489 $0.e02.489
S7.442.806 S7,442.806 S7.442,80@ $7;442.806 S7,442.808

Jobs Crested (.Mio) 769 791

Total Jobs Create( 1.077 1.107

512 855 855 681 g0S

1.137 1 t98 1.201 1.234 1 2e9

JOOS LOSt. all indus(ties

Net Jobs 308
Ave(age Value of Jobs $30.000
Net Value of Jobs Creeled’ S9.232.755

Capital’lnvestment

$2.040.76g
$8.6o2.489

316
$30.870

$9.781.730

325 334
$3t.785 - $32.e88

SI0.32.1.010     $I0.912.334

343          352         362
$34,610                   $35.e~3

Sl1.537.537 $12.198.560 S12.897.455

St4.285.385
146.2t7.422
$52.099,639

S76.861.382

$2.040.769 S2.O40.769 $2,o40.769 s2.o40.769 $2.040.769 s2.o40 769     S10,625.000
$8.602,489 S6.@02,489 S6.602.489 S6.802,489 S@.802.499 ~8.e02.489     S34.375.000

$t1.t~1.208 Sli.1M208 $11.t64.208 S11.164.308 $t1.164.208 $11.164.20~ . S58.125.000

kdminict~tive Cos~
Publ~" $105,000 S108.045 $111.178 S114.402 $117.720 $12t.1~4 $124.647 S802.127

PrNom $$50.000 S360.150 S370.504 S381.342 S392.400 $403,780 $415.490 S2.673.756

~et 9enefitor(Cost)
LOW (S~8,900,426) (S39.400.952) (S40.081.973) (S40.672.600) (S41,261.888) (S41.848.731) ($42.432.~55) ($284.690.6os)
M~ (S46.296.099) (S47.113.697) (S47.037.4"17) (S48,767.t41) (S49,602,081) (S50.44t.369) ($5t.284,081) ($341.442.464)

High (S49.242.@67) (S50.266.095) (S51.301.922) ($52.349,584) ($53.408.454) ($54.477.831) ($55,556,93@) (S366.603.489)

5ensht or (Cost) per ton ¢Nertad
Low (S534) ($527)~ ($52t) ($5t4) ($508) ($50t) ($495) ($5t4)

M~ (SSOS) (S503) (S498) C$493) (S4ee) (S483) (S478) (s493)

. H~h (S450) ($447) ($444) ($441) ($436) ($43S) ($432)" ($4411
30-Apt-g3
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APPENDIX A
DESCRIPTION OF THE COST-BENEFIT MODEL

INTRODUCTION

The cost-benefit model developed-by California Futures .provides-a detailed.analysis of th
.impacts of each of the six policies. Thi~. modelcan b~.applied to any solidwaste poli8y, an
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 reali .ty. A full discussio
of the assumptions that underlay the model allows readers to better understand the strengths an
weaknesses of:the model as a policy analysis tool. This Appendix provides a description of the
cost~benefit-model and the waste generi~tion tables. Where they vary, specific data sources an
assumpuons 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 recycled content policies,
but provides a means of comparing the diversion from the policy with the existing and projecte
generation. Below, we describe the data sources and calculations used in the waste generation
tables.

WASTE GENERATION DATA

Formulas.

Aggregate generation (tons) = (SRRE generation °~- F~;anklin Generation)/2

Formula. Year N waste generation (tons) = Year N-1 generation X rate of change.

We rely on txvo pnmaw sources of waste gene~gtion data: 1) the EPA’s Characterizati
Municipal Solid Waste in the United States, and2) the Board’s SR.KE waste stream analysis 
from 1990.I Data from the California Department of Conservation on beverage container sal
was also used when appropriate. The U.S. data from EPA was adjusted for California based
California’s share of the gross domestic product (GDP) (13.2% in 1991). GDP was found to
a more reliable, indicator than population share because it could be broken down to indivi
sectors of the economy.

Both the EPA and SRRE figures were used in order to account for differences m. t
methodology and provide a more valid estimate of waste generation. The two sources deter
waste generation from. different approaches, and as a result, EPA and Board data on w
generation, are not always consistent. The differences are due ,to thd different methodol
applied, as well as differences in the way in which material categories are defined:
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EPA data is based on a det.ermination 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 to large volumes, and cannot
fully account for seasonal, geographical, and other variations in generation. As a result they’ also
may also be mi.srepresentative.

Thetable shows generation da~a for both methodologie~i. Then, an aggregate 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 attalysis beyond 1990, the last year for :which waste generation data is available,
an annual rate of Change was determined and applied through the ye~ 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 2 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
0,000,000"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¯

Form ulas."

Annual percentage point increase in recycling rate(%) = (Year 2000 estimated recycling
rate - 1990 recycling rate)/I 1 .

Year N Percent diversion (%) = Year N-] diversion rate + Annual percentage point
increase.

¯ Year N baselinb "dA,ers~on. (ions) Vedr N aggregate gene;d, ti&n X Year N ~°/o 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 material. 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
recycling rate from an estimated recycling rate for 2000 and dividing by the number of years (11.).
The year 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~

California Futures A,2 4t626A.A.00~



The’ recycling rate for,each year 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 year. For example,if the 1990 recycling rate was 25%, and the estimated recycling rate in
2000 is 50%, the annual percentage point increase is 2.27%o. Thus, the recycling rate in 1991 is
27.27%, in 1993 is 29.5%, and so on. Baseline diversion, in tons, for 1993 is equal to 29.5%
multiplied by the aggregate generation figure.

DIVEI~SION FROM POLICY AND TOTAL DIVERSION IMPACT.

Formulas:

Diversion from policy (tons) = calculated from cost-benefit model.

Total diversion (tons) = diversion from policy + baseline diversi.on.

Total % diversion (%) = total diversion/generation for each material type.

% AB 939 diversion (%) = Total diversion/California Waste Generation.

Californ.ia Waste Generation = 45.000.000 X 1,017 annual growth.

The estimated diversion from the policy is based on the Cost-Benefit Model calculatio
diversion. For the purposes of this table, the mi~i-range estimate from the cost-benefit mod
used. Total diversion is the sum of the baseline diversion and the diversion from the p
Total percent diversion refers to the percent of that material diverted. Percent AB 939 Diver
is the percentage of total waste diversion for the material. The total waste generation is b
on 45 million tons in 1990, with ma annual increase of 1.7%. This increase is consistent wi
annual, increase in generation from the EPA characterization.

For example, if paper, gene.ratton, is 11 m. jllion tons, baseline diversion is 2 million .tons
diversion fromthe policy is .1:7 million ions, total diver~io.n is 3.7. mil~ioh totis, and the p
total di~,ersionis 3.7 million/ll million, or 33.6%. Percent AB 939 Diversion would b
million/45 million, Or 8%.

THE COST-BENEFIT.MODEL

The Cost-Benefit Model is divided into seven sections. We describe each of these belo
general term~,.-and where appropriate show the equations used to calculate the entries. 
specifics that pertain to each alternative are described in those chapters. The model evaluate
impacts for the seven year period from 1994 through the year 2000.
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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 l~vel resulting .from the policy. It provides the basis for further calculations in the
model.

California Consumption

Formulas."

California Consumption (baseline) = US baseline consumption X 13.2%.

California Consumption in year N = California 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
exception of beverage container data, sales figures for most products are not specific 
California? As a result, California consumption was derived from US data based on Californ
share of the Gross Domestic Product (GDP). California had 13.2% of the nation’s GDP in 19
and this figure was applied.to national data to provide a state consumption figureY4

This provides a baseline consumption figure. Then, an annual growth rate in consumptio
each material is applied. These growth rates are material specific, arid are based on industry. ~a
trends and predictions.         ~

Consumption figures are the starting point for further calculations in the model..Because t
are recycled ~onteni/utilization policies, it is essential to know how much of the material is 
in the first place. This data is in most cases prOvided from industry, sources, and like all such 
is subject to potential bias. Where possible we checked industry, figures against Departmen
Commerce or EPA sta~istics,.although, in .man,,’ cases even.these figures arise from the sa
industry., numbers.                   ’         "                "

The following example illustrates the .calculations in this section. ’Assume the national sa
a product in 1992 was 10 million tons. Califorriia’s estimated share is 10 million X .132 = 1
million tons. The annual increase in sales of this product has averaged’ 2% over the last t
years, and this trend is expected to continue. Then, the 1993 consumption in California is 1.
million X 1.02 = 1.35 million, and 1994 consumption is 1.35 million X 1,02 = 1.37 million to
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Diversion from the Policy

Formulas:

Mid-range diversion from policy. (tons) = California Production X recycled content level.

Low. range diversion. (tons) = mid-range diversion XZ%. where Z ~s lessthan 100%.

High range dioersion (to~s) = mid-r~ng~ diversion X Y%. where Y is greater than 100%

Here, we calculhte the potential diversion that would result from the policy. Since rec
content mandates may divert materials from either :Califorma or out-of-state waste stream
provide three estimates for potential diversion. These figures are intended to represent the a
quanuty of material that is collected and diverted from the California waste stream. In 
cases, it is unlikely thht all the.material that the policy diverts will originate in Californ
materials subject to these policies are manufactured out of state and imported into Califor
Manufacturers located out-of-state will generally purchase secondary materials from close ma
which may not mean California. At the same time, however, the policy may result in great
expected levels of diversion, represented by the high figures. In-state manuf~eturers may us
recycled content levels dictated by the policy for products that, are shipped out of state, and.
of-state manufacturers located near the California border may export California secon
materials in order to meet the requirement.6

The diversion estimates are based on California production figures, and interviews with in
experts for each material .type.

PRICE AND VALUE OF THE MATERIAL

Market Prices of the Material

The market Price is the amount phid bY ~nd:us~rs. foi" each eomm0ditvor for its substitutel
mid-range price is based on published prices in Recycling Times and other trade publica
within the last year. Because market prices vary, .the. mid-range figure is based on current m
price.s, and the low and high figures are set at le’;’els that have historically bracketed price ch
that occurred when market conditions have changed While the high and low figures s
provide a range of prices, any large unforeseen changes could result in quite different prices
model should be updated 0ver:time to accommodate shifts in prices that do occur.

Market prices of many’ recycled materials~have fluctuated widely over the last several years
thus predicting price.s through the year 2000 is somewhat risky. Factors such as increased su
and demand for the material, substitutions, and the expected impacts of AB 939 and the. p
being analyzed can all change the price of a secondary material. While a number of faetors
result in changes in price over the seven year period, the model .maintains prices at one 
The high and low prices should bracket most changes that could occur.

ycled
s, we
ctual
most
ia Many
nia.~

rkets,
er than
e the
out-
dary.

dustry

7 The.
tions~

arket
anges
hould
. The

, and
pply

olicy
could
level.

"California Futu;’ek : A-5 ,~oa~^-^:oo~



Value of Materials Diverted

Formula:

Value of material diverted ($)=. Quantity of material diverted X Market pr.tceper ton.

The value of the materials diverted as. a resul( Of the policy is a multipleof the. quantit
material d~verted and the market .price. This value represents the inherent value of the.mater
that is being diverted, and is a benefit of the policy. The greater the value of the material, t
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 estima
uses the lo.west diversion estimate and the loxvest price. The.mid range estimate uses the mi
range diversion impact and mid-range price, while the high estimate uses the highest divers
estimate and the h~ghest price: Again, these figures in most cases provide a very wide rang
This reflects the uncertainty in estimating and predicting these types of figures.

COSTS

This section quantifies a varie.ty of costs and benefits related to collection and use of-t
secondary material. High values in this section, either positive or negative, can drive the 
benefit (cost)of the policy.

Collection and Recycling Cost

The material specific collection and recycling cost figures are estimates based on existing data 
collection, processing and recycling costs from a number 6f sources:8 These are identified f
each policy alternative. Where possible we used material specific costs. In many studie
curbside costs are aggregated across material types. These figures, usually in the range of $75 t
$150 per.t0n~ do. notPr0vide .suffieient..dgtail for .this study. Wh. en the material, specific, co
figures in the literature:covered, a wid~ i-ange, which was .oftenthe ea.se,ithe model uses a fig
that fit in ’the mid-range of the existing data.

Value of Avoided Land Disposal

The avoided cost of collection and disposal is a benefit of the policy. The model uses a tot
avoided land disposal cost of $124 per ton in the year 20~00, adjusted to present value for each
year in the model. This amount is equivalent to $115 in 1992, and is the sum of current was
collection cost of $50 per ton, based on existing literature on collection eosts,.and a land disposa
cost of $65 per ton. The landfill cost approximates the current disposal cost at new landfills i
the state. ~ Every. ton of material diverted by the policy represents one less ton disposed of, an
thus results in a savings. This benefit accrues to local governments and rate payers that wou
normally pay for waste disposal.
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This figure does not’take into account the full environmental costs of land disposal, alth
does include some accounting for "closure costs and current land value. Studies of th
" (environmental) .cost of landfills generally amve at higher costs. A World Resources In
study calculated full disposal costs for high-c0st and moderate-cost regions. The high-cost re
had a non-market cost of $7’5 per ton and market costs of $120 per ton, for a total of $195 p
ton. The moderate cost. region had.non-market costs of $45 pdr ton and market, costs of $65 
ton, for atotal of $110 per ton.9 Using full environmental costs in the model would res
grea~er benefits for each policy.. .. .. .. ....    ¯

,Net Collection and Rec¥clin,q ¯CoSts

Net collection and recyc~lmg cost (S/ton) = Collection and rec.vcling cost - avoided land
disposal.

Total collection and rec.vcling cost ($) = Net collection and recycling cost X diversion from
policy.

The net collection and recycling cost is simply the difference between the cost of collection and
recycling and the cost of collection and disposal If the cost of collection and recycling" is less
than the cost of land disposal, the result is a negative cost (i.e. a benefit) in recycling 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 multiplying the net collection and recycling cost by the
diversion from the policy. In most cases this is calculated for the low, mid, and high diversion
estimates.

Cost of Use by End~-Users

Formula."

Total additional cost to end-user ($)’= Quantity of material diverted X end-user cost/ton.

Some manufacturers may face additional costs to use secondary materials as compared to vir
The additional costs to industry wilbvar3.’, depending on the existing degree of capitalizat
the plant, existing utilization of secondary, materials, and technology available. Some fa
may face no or little additional cost for complying with the policy, while others may requir
new investments, and thus higher costs.

This entry in the model attempts to quantif.v these additional costs to end-users. In the mod
provide three cost estimates. The loss’ estimate is for minimal cost. This generally assu
state-of-the-art manufacturing facility, close to markets, utilizing technology for which re
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content imposes little or no barrier~ The James River plant in Halsey Oregon with high-tech d
inking facilities, or a newer Owens Brockway glass plant with high recycled content capabilit
provide examples. In a best-case scenario, the low estimate is zero, meaning there is no
additional cost to using recycled content. The mid-range figure represents a manufacturer th
would have to make some additional investment, and the high range cost is for a manufactur
that would need to make a major investment tO comply with the policy. The high costs ar
generally base.d on costs for an older facili .ty distant from markets requiring major expenditur

The total additional cost to the end user is based on the perton additional costs to end-users and
the quantity diverted through the policy. The low cost estimate in this case uses the low cost 
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. T
high cost estimate uses the highest cost and lowest diversion, assuming that if the cost was at t
highest level, fewer facilities in California would be using the material.~°

The total additional ~ost 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.

Totai jobs create = Jobs created X CA industry multiplier.

Total jobs lost = Jobs ~lost X CA industry multiplier.

Net jobs = total jobs created- total jobs lost.

Multiplier OndirecO jobs = total jobs created, direct jobs created,

Net value o f jobs = multiplier fobs X salary.

The model determines and quantifies the job impacts for each policy. In general, jobs are created
through:

Increased recycling, collection and processing. A~ 939 will already result inincreased
collection, recycling, and processing of a large quantity of material. Given the dat
available, it is difficult to distinguish between jobs that would result from the policy a
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 re~,cle the material diverted as a result of the policy.
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New manufacturing jobs 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 pa
manfifacturing, and in manufacturing equipment to make recycled content paper.

New admimstrative and professional.lobs created as a result of the policy. These jobs
are based on the evaluation of administrative requirements, below. In most cases they
fairly insignificant.

.I ’Multiplierjob~. Jobs created it~directlv, through the infusion o~ net additional val~e 
the economy -- the secondary effects of spending resulting from the above jobs, and fr
the enhanced supply of resources from recycling.

Jobs are lost due to:

¯ Reductions in manufacturing jobs.

¯ Reductions in jobs related to procurement of raw materials.

¯ Reductions that occur indirectly if the policy results in a net economic cost overal
diverts funds from the private and public sector which might othe~vise be put to 
economically productive use.

Fo~ both job creation and loss we use the California Department of Commerce job multiplier
the appropriate industry.’ to provide an estimate of the total job impact.

Jobs related to collection and recycling are based on the results of a survey of Califo
Recycling Programs. See Appendix D for a description of this study.

The job value is determined by aggregating the average salary for each category, bf new job
the model, an average salary.’ of $25,000 or $30,000 in 1994 is used. This salary, is increase
an. annual rate of 2.9%, reflecti’ng annual wage increases of production workers ih manufact

On!y the.net co~ts or benefits.of the multiblier jobs are calculated at this-singe of the model
multiplier jobs resulting from increased employment dud to the policy are counted as a b
while multiplier jobs resultingfrom jobs l~st 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 c
benefit analysis. These jobs. are.already included in the cost of collecting and recycling 
end-user costs. A separate inclusion of these jobs would result in double counting. While 
jobs are not c~unted as a direct benefit of the policy, the number of jobs created by the pol
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 c
investment in the state. Like direct jobs, this category is not directly in.eorporated into t
cost or benefit of the policy, but provides a means of assessing the impacts of the policy.’ C
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investment depends on a number of factors beyond 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 val~e total capital investment for the seven year period was divided into
annual "payments" based on an 8% annual interest rate.

The trading alternative in these policies p~’ovides..s0md, flexibility, and thus has:.a big impact, on
the expected Icy.el of capital investment¯ -All Other factors being equal, there will bd less eapitai
investment under a’trading policy than under a policy without trading. At the same time, there
will be fewer iru’ms shutting down under a trading policy. With trading, a firm may.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 
manufacturers in the field. Because these figures are subject to variation, we again provide a l
mid, and high estimate. As noted above, to avoid double counting, capital investment is 
included in the cost-benefit calculation. These investments are already included in the cost
end-user and the cost of collecting and recycling.

ADMINISTRATIVE COSTS

Formulas:

.St.ate.. administrative costs = $7.0.000 * number of staffpeople. .
Private administrative costs = number Of .regUlateii firins * 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 government programs reveal a range of administrative requirements. Genera!ly, 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 salaD’ and benefit cost for an Associate Waste Management.
Specialist.
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Private sector costs may depend heavily on the size of the firm. Large firms already hav
to deal with.environmental regulation, and this would simply be one more item on their a
A smaller firm that does not have the resources to deal with the policy might have to s
proportionally-more time on the policy. For the private administrative costs, the model ass
¯ that each regulated firm has one staff person that applies 5% of their time to the policy. 
equivalent.to about one day. per month. Because reporting requirements, either with or Wi
trading are minimal, this represents a realistic assumption. The private sal .ar).. and benefit 
assumed to be $701000 a year in 1.994 With a 2.9.°6 -annual increase. ¯

NET (COST) OR BENEFIT

Formulas:
Net Benefit (CosO =

value of raateric~ls
~ net value o f jobs created

- net cost for collection and recycling
- total additional cost to end-user

-public administrative costs
p̄rivate administrative costs.

Benefit (cosO per ton diverted =
net benefit (cosO / diversion resulting from policy.

The policy impact model allows us to calculate the net cost or benefit of each policy altern
A positive value for the net benefit or cost means that the policy results in a net benefit t
state, while a negative value means that the policy results in a net cost to the state. A high 
either negative or posiuve in any one of thre~ key factors in the above equation, can ser
drive the end result of the equation. These factors are: 1) the value of the materials, 2) th
cost of recycling, and 3) the cost to end-users. In general, a net benefit will result When the 
¯ of the materials diverted is high or-when .the net .cost. of. eollecting....and recycling is n.egative.. 
-oc.curs when ithe value ofavoided :land disposal.is greaterthanthe cost of i’ecyeling. The 
will, in general, result in a net cost When the cost of collection and recycling and/or the c
end-users is high. The other three factors in the above equation, the net value of jobs crea
"public administrative costs, and private administrative costs, prove to be relatively 
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 gro
impacted by the policy. Benefits and costs will accrue differently to eachsector and for 
policy. For example, benefits related to avoided land disposal accrue to local government
rate payers that would normally be disposing of the material and paying for new landfills 
future. The cost to collect .and recycle will be incurred by local governments and pr
reeyclers. It may be offset by the benefits these groups receive from the value of the mat
diverted. The cost to the end-user will be born directly by manufacturers that are impacte
the policy, as will private administrative costs.
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The model evaluates the impacts of these policies over a seven year periodl from 1994 through
2000. A net cost or benefit is calculated for each year 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 lo~v and high represent the range of results that might occur if those Conditions change.

To prey!de a means of comparison, the net ’cost/benefit is alsb calculated on. a per.’to.n.’.basi!.
¯ Again, there are thre~ estimates, based bn th~ total net cost/benefit figures and the appropriate
volume diverted.

ENDNOTES

1. Two EPA documents were used for~ this report: The Characterization of Municipal Sofid
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 rec.vcling, while the 1992 update was used for 1990 genbration and recyc!ing
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 figu..re .that. is in the mid-~,ange of’GDp share, in r. ecen.t yea. rs,

. Which hbs fluctuated f~om 1214% to 13.6% since "1985.. The 1991 figure :is skfficient for the
purposes o f 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 Jame~ River plant in Halsey; Oregon can consume up to 20%of California’s
mixed office pctper ~astestream.

7. Market prices ar.e used for most commodities: including paper, metals, glass, and plast~c. For
the compost policy and the refillable poli~y, 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
p~’ice of glass and plastic containers.
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APPENDIX B
ISSUES RELATED TO TRADEABLE CREDITS,
RECYCLED CONTENT, AND MANUFACTURER

RESPONSIBILITY

ADMINlSTRATIONOF RECYCLED coNTENT ANDTRADABLE CREDIT

While the concept of tradable credits for recycled 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 policy 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 poli~y.

The relationship here bet~veen 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 adminis~ation andenfor.c.ement, and ih many cases may be decided in
¯ the legisla6on, before.the impact of.the .decision is fully ~nderstood. Terminology in th
legislhti0n enacting a program may lock the agency into.regulating a certain group when this i
not the most efficient or effective approach. There are at least four levels where a recycled
content policy can establish responsibility: manufacturei’s of ar.product, distributors, retailers, 
consumers. Each of these has its advantages and disadvantages, and there is no one ,correct
choice. The unique characteristics 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 Manufactu[er Fewer regulated entities. May be out of state, making

Directly responsible for recycled enforcement more difficult.
.content. levels. .- ¯ Less accguntable to State

and the public- ofte6.n0 ¯
name recognition~

Distributor or first
importer in state °

Number of regulated entities may Number of distributors in
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 recycled content policy places responsibility on the glass container manufactur
One DOR. staff person feels that the policy is more difficult to enforce than some of the state
other content policies because it requires manufacturers, wherever they are located, to report an
meet the standard. If distributors or importers into the state were responsible, there would b
more direct accountability to the state. The fiberglass policy also requires manufacturers
report. In this case, there are only about a dozen manufacturers~ and it is relatively easy 
administer the policy.~

Thene~vsprint recvcled content policy fequi~e~~onstimers of newsprint := prin~ers and pubfish.~’s
- to meet the contentlevel. The number of potential r~gulated entities is high. Last year t
Board sent out notification to 12,000 printers and publishers¯ They received forms back fro
 about 1,200 firms. While most of the 10,000 non-reporting firms may not use newsprint, the
is no practical wav to determine how man)’ additional firms should be reporting.: The pla
trash bag policy \vas requiring.bag manufacturers and resin producers -, about 200 firms -- t
meet the standard.

¯ The location of the firms -- in state or out-of-state.

This issue is important both to the administi’ability a~d enforcement authority of the state: There
are taro levels of concern: the legal abilit’y 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.3 The state
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has a "long-arm" statute that allows it to regulate.out,of-state. In addition, firms may be req
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 may be related to the
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 regulatin
firms out of state, however the glass industry hal a case on the other side. To date, there has
been no. regulation of out-of-state firms for r.ecycled content polici~, by either .agency.!

¯ Reporting requirements for regulated firms,

Reporting requirements, if extensive, may discourage firms from participating in t~e program. Th
Board, in their newsprint and trash bag programs, is making a strong effort to minimize th
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 achiev
a balance between reqhiring enough information to make the report a useful tool in evaluating th
firm’s compliance and the effectiveness of the policy, and. requiring so much information so a
to be burdensome to both industry, and the state, or to neglect trade-secret or privacy issues of the
firm.

¯ Coordination of the policy with existing programs and recycling infrastructure.

There are already myriad laws and regulations related to solid waste and recycling in the stat
as well as federal laws. No new recycled content and/or tradable credit policy will b
implemented in a vacuum. It is essential to evaluate how each policy will mesh with extsti
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 shif
diversion frbth an existing material.’? For example, tissue manufacturers are currently a maj
market for mixed paper. A corrugated policy might simply switch use of mixed paper from tissu
to corrugated without creating a demand for additional secondary materials. One alternative f
pape.r..recycled content; discussed in mor~e detail’ in ¯Chapter 5,..i.s. to" implement .a single, pape
re~.,;’cled ~ontent standard, require all papergrades tb �ompi~,’, mad allow trading between pap
grades.

¯ Auditing and enforcement requirements.

With any new regulation or policy, there will be some firms that do not comply. The num
firms that violate a law Will depend on the motivation to cheat, the ability of the regu
agency to det~’t cheating, and the penalties that occur if they do. If firms do not feel like 
is a chance their violations will be detected or penalized, and they can save money b
complying, they may. Studies of regulatory, enforcement have shown that there are a 
number of entities that will comply no matier what, a small number that will violate, no
what, and a large majority that will comply if they feel there is some chance they will get 
if they violate.~ The table below summarizes issues related to enforcement of recycled 
and trading policies. The discussion of the EPA’s lead trading program also provides insig
enforcement requirements (See box, below). Potential tools for enforcement include:
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Random sample audits with severe penalties, as with IRS audits.

Audits and inspections targeted towards suspected violators (targeted through reports,
complaints, etc.).

¯ Cross-checking records onreports.

¯ Penalties at least equivalent tO potential gain.through nbncoi~plianc¢..

Publicity about violationswhen a firm is caught.

Noncompliance with recycled 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.

California Futures B-4



TABLE B-2
ENFORCEMENT ISSUES FOR RECYCLED CONTENT AND TRADABLE CREDIT POLICIES

Motivation

Remain out of regulatory loop.

Avoid paying costs of using secondary materials.
Avoid penalty for noncompliance.

¯ Potential to profit through ~sale of false credits.

Violation

Failure to report.
(VVith or wlou.t trading)

Reporting false recycled content levels.
(VVithout trading)

Reporting false recy.cled content levels.
(With trading)

Not meeting the content requirement.
0Nith or without trading)

Sale of excess or false credits.
(VVith trading)

Purchase of false credits.
(VVith trading)

Holding onto credits or inflating price of
credits. (With trading)

Avoid paying the costs of using secondary
materials.

Solution (Detect.ionlPenalty)
Outreach to firms, audits of potential regulatees,
cooperation with industry groups.

Audits of selected firms, severe penalty for blatant
violators.

Audits of selected firms, ~vere penalty for
violators. Penalty must exceed revenue gain of
noncompliance.. Other tools to detect include:

Collusion wiih another end-user to
purchase or sell false credits.
(VVith Trading)

¯ compare records of other trades.
¯ Evaluate price of trades (low price may

indicatd, cheating).

Reports and audits to check content levels,
penalty for noncompliance.

Same as for re.porting false recycled contenl
levels (with trading).

Profit Same as for repoding false recycled content
levels (with trading).

Profit, eliminate competitors.

Profit

Evaluate priceS .of trades, complaints from other
firms. If potential for monopoly on credits exists,
possible provide an "out" through landfill credits.

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 slrong
decentive.    ..



EPA’S LEAD TRADING ¯PROGRAM

EPA"s l~ad tra.ding 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 gallon), to 0.10 gpl~: Between"1985 and 1987, up to 20~ of the lead that was
consumed passed through trading deals. The savings that .resulted from the program is estimated to

6                                                  be as much as $~6 ~iillion. ¯ ¯

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 to EPA each quarter. Because refiners were already buying and
selling lead and other commodities amongst each other, lead credits were relatively easy
implement¯ In addition, there are only two manufacturers of lead in the US, so the EPA knew the
total amount 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 sy.stem, most often by over-reporting volumes to increase the
number of credits available for sale. Initially, without audits or other enforcement aciivity, there
was a significant amount of cheating going on. After the first"year, 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 I to 1 1"/2 staff people that handled the trade reports, the EPA hired a full time
auditor with a CPA 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 willful violations.

Thkre are several.f~ature.s that conti, ihuied to ihe"suc~ess of t.he"l¢ad p~’ogram, l~ith the exception
o.of knowledg’~ of the tot&:i n~mber of creditJ available, "~11 o’f these features could potentially apply to
a tradable content policy:

¯ Administration was relativeiv easy~
¯ Lead trading fit in with. existing commodity markets."
¯ Strong auditing and enforcement presenCe by EPA.
¯ Adequate penalties.
¯ ’EPA~. ew the total amount oflead available for trading. "

CONSIDERATIONS      IN      THE      DESIGN,      ADMINISTRATION,      AN
EFFECTIVENESS OF TRADING POLICIES

Developing a consensus among industry, and environmental groups on a recycled con.tent/tradable
credit policy during legislative and regulatory processes may be crucial to the success of the
program. Such a consensus caninfluence ho.w the pblicy is implemented and how effective 
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policy is in increasing recycled content. Industry. cooperation and. compliance will be much
if they have participated in the policymaking process.

The success of a trading policy depends in large part on the ability and motivation of regulat
firms to conduct trades. There is considerable literature on tradable permit programs for ai
pollution and .lead, and what factors encourage ti’ading.7 While these studies provide
insights i.nto tradable credits for recycled content, there are many fundamental differences between
trading in.these programs that may.affect the ability"to trade. "          ..... ..... ~ ..

Make trades easy. If trading credits requires a large number of forms, approval by l
experts, approval by the state agency, or other types of certification, they are unlik
occur. For tradable credits, it is reasonable to require minimal record keeping
approval, and then follow through with. audits if the required records are not prov
There should be no requirement for prior approval.. Firms should be allowed to neg
the trade amongst themselves; with outside assistance from a broker or the st
necessary, and report those transactions that are made. One related issue is how ofte
require firms to report. Glass manufacturers submit monkhly reports to DOC, ref
submitted lead reports quarterly, and newsprint consumers submit annually. Wh
annual form may be simpler, it may not encourage trading, while more frequent rep
would.

Information on potential trades. Firm s need to know~ about prospective buyers and sello
in order to make the trade. With tradable credits, the secondary materials are alrea
commodity., although, for some materials the markets are relatively new. Dependi
the material, there may be relatively few information barriers to finding trading par
Both the state and private brokers could also play a role. The state, through CALM
and DOC’s Market~vatch already provide lists of secondary materials available. Tra
credits could be added to the list with little additional cost. Computer bulletin bo
could also provide information for trading. Private brokers that deal with stock 
could also handle tradable credits for secondary materials. This ~s. most likely to o
for larger trades.*

The Chicago B.0a~d .of Trade ~nd several"other..groups, inoluding th~ Skate Mar
Developmerit Roundtable, organized through EPA, are evaluating the feasibi
commodiw trading markets for secondary, materials.9 Such a system would facilit
tradable credits. For air pollution credits, the necessity of a third party in trading p
decreases with the number of trades. The more trades are completed, the less need
a broker. Relatively few air pollution trades are made. There have been about 10 tra
in the South Coast Air Quality Control District (SCAQMD) in the last year and a 
The n-umber is small, in part, because of the recession. For administrative purposes
SCAQMD prefers trades that do not involve the broker purchasing the material beca
this tends to confuse the trade.

1n-state vs. out-of-state trading. The goal of these policies is to stimulate demand 
secondary, materials in California, as well as to increase diversion of those mate
Many of the products to which recycled content policies.are applied are manufact
out-of-state. As a result, much of the market stimulus and diversion will also occur
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of-state. While out-of-state manufacturers should receive credit for their recycled 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 they were using California secondary materials would
qualify to sell creditL

P~ovide ince..ntives to the decision-maker. One theory, proposed by John Polizano. of
. AER-X, a broker of.air pollutio.n credits, is.that it is the mici;oeconomics of the. decision

maker that dictates Whether or. n6t a trade¯ will Succeed)° His theory is that it is ihe
individual decision maker, not the dynamics of the firm or the trading market, that wil
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, mak~ the trade. For recycle
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.
Good publicly..
Chance of promotion, recognition in the firm.

ll/loneta~, benefit t~ the firm and any self-gain that may result.

Reasons Not to Trade

¯ Too complicated br difficult, results in extra work.
¯ No direct benefit to the individual.
¯ Disdain for the program, regulations, or state agency.
¯ ¯Lack of information on trading opportunities.
¯ ~nable. to come to hn agreement. on’~rice" a~iconditio~s"of.trade.d 

MARKET AND PRICE IMPACTS

While market,incentive.based policies such as tradable credits in theory, result in a more efficient
markerplace, policies such as tradable credits have the potential to create inequities in the market.
It is importam-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%1 Th
production and content levels of the ten firms vary in th~ three examples.
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.1".able B-3. Tradable Credits - Scenario 1

Manufacturer
A
B
C
D

F

H
I
J

Total Credits
Diversion Impact

Production
100,000
100,000
200,000
=50,000
50,000
200;000

50.000
50,000

100,000
100,000

Sec. Mat. % Rec. Cont. Credits - Sell
40,000!
50,000

150,000=
10,000

o’
5o, oool
25,000

50,000,
7o,oool
10,000!

45,000

40%
50%
75%
2O%

0%
25%
50%

100%
7O%
10%

Credits needed

50,000

25,000
20,000

95,000

Credits- Buy
10,000

15,000
25,000

’50,000

40,000
140,000

B-123.XLS
Table B-4. Tradable Credits - Scenario 2

M~nufacturer Production
A 500,000
B 50,000
C 100 000
D 50,000
E 60,000
F 40.000
G 20,000
H 40.000
I 40,000
J 100,000

Total Credits
Diversionlmpact

Sec. Mat.
500,000

¯ 25,0001
0

30,000
0

0
10,000~
40,000

% Rec. Cont.
100%

O%
25%

O%
5O%
O%
O%
0%

25%
40%

105,000 Credits unused

Credits - Sell
250,000

25O,000

Credits - Buy

25,000
25,000
25,ooo

20,000
10,000
20,000
10,000
10,000

145,000

. .Table B.-5. Tradable Credits.~.Scenario 3

Manufacturer
A
B
C -
D
E
F
G
H

Total Credits

Production
500,000
50,000

100,000
50~000

~ 60.000
40,0O0
20.000
40,000
4O,OO0

100,000

Sec. Mat. % Rec.
0

20,000
60,000
25.0001
30,000

0~
20,000
40,000
40,000
¯50,000

Cont.
0%

40%
60%
50%
50%

0%
100%
100%
100%

50%

Diversion Impact .220,000 Credits needed

Credits - Sell

10,000

r l 0,000

20,000
20,000

60,000

Credits- Buy
250,000
’10.000

20,000

280,000

B-123.XLS

B-123.XLS
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Tradinq Scenario #1

In Scenario ~i, the production and content levels are distributed fairly evenly among the ten
firms. There is no one firm that dominates the market, either in production or in recycled 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 th~’ir use of recycled content,.for.the.
¯ least cos~ would.do sO, and at the same efme these firms would generate credits which they could
sell. While the policy would create an increased demand for secondary materials, given the
volumes in the example, the increased demand is relatively low. In this case, a higher content
level might be desirable.

Tradinq Scenario #2

Here, production and content levels are not evenly distributed. There is one large manufactu
that produces half of the total market, and is at 100% recycled content. The remaining producti
and content is distributed relatively evenly among the other nine firms. Because the largest 
is at 100% recycled content already, the policy will not create any additional diversion. Th
are over 100,000 tons of extra credits, available. Here, none of the other firms need to increa
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 
credits, and potentially exclude smaller firms from the market by manipulating the~pric
withholding credits from the market. In this case, small firms that could not afford to incr
the use of secondary materials could potentially be shut down.

If a recycled, content with trading policy was implemented in a scenario such as this, the con
level would have to be carefully established. Based simply on the feasible content level and 
number of credits available, a much higher standard would be necessary. Such a high standa
however, might place an excessive burden on smaller businesses that did not or could not ’m
the.higl~ ld.vels, and would be at fhe mercy 0f th.e large firm to purchase credits~ Small firms t
¯ .increased their recycled content levels would probably no( be able to move ihto th~ credits mark
because the large firm would be dominant. In this .case, .trading might not be appropriate for t
recycled content policy.This situation is somewhat analogous to that of recycled conte
newsprint in California.

Tradinq Scenario #3

This scenario is the opposite Of #2. Here, the large manufacturer has no recycled content, a
the nine smaller firms have content levels ranging from 0% to 100%. There is a shortfa
content credits of 220,000 tons, meaning that manufacturers will need to increase their usag
secondary materials by at least 220,00.0 tons to meet the standard. The firms at the greate
idisadvantage in this scenario are the two small firms that do not meet the content standard. T
would be forced to compete with the large firms for the few content credits that are availa
There would be a strong incentive for firms to increase their use of recycled content, especi
if they could sell credits to the large manufacturer. The large manufacturer migh~ decide-to 
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seconda~ materials at their facility, to avoid the need to buy credits. Such a change migh
eliminate the need to trade credits, however it would create a stronger demand for secondar
materials.

While purely hypothetical; tl~ese three examples.help to illustrate some of the complexiti
may result, with a trading policy. They highlight the importance of understanding the 
.marketplace for the p.roduct before the policy is developed. Such an understanding can he
avbid iuiprises when the policy is implemented.-.     ...               ..

There are other issues related to pricing and markets that should be evaluated before a rec
content with trading policy is established:

How wiil the policy lmpacrprices for secondary materials? When there is more than on
product in which the secondary material can be used, the content policy may discou
the use of secondary, materials in the other products. Secondary. paper provides
example. A content policy for corrugated would increase the demand for secondary p
of all grades, potentially resulting in price increases for secondary, paper: While t
a desirable market response, it could also result in less secondary, paper use in other p
products. Tissue manufacturers currently use a relatively high level of secon
materials. If the price of secondary paper became too high, they might, reduce their 
and switch back to wood pulp, to the extent possible. If this type of prier and mat
shift occurs, there is a possibility that overall use of ~econdary. materials could ac
decrease as a result of the policy. As noted earlier, one solution to this problem for p
is to place recycled content policies on all paper products, not a single grade of pap

Will the policy result in substitution for non-regulated products? There may be situatio
in which the policy will induce consumers or manufacturers to substitute other ma
or products to avoid the regulation. The plastic industrial containers policy may c
such problems. If it becomes more costly to manufacture plastic industrial containe
if manufacturers perceive that it will’be more difficult, they may switch to other m
such as steel or wood. To the extent that these materials are recycled or reused, the re
Would. be beneficial for overall d~iver~ionl The policy: c.0u.ld result in.greater amo
waste if the materials .are not recycledor re,used"-- if Wooden pallets are discarded 
one use, for example. In addition, the policy would not have the desired ~mpact 6n
demand for recycled plastic.

ENDNOTES

1. Source: Ca?ifornia Department of Conservation staff inte~rviews, Februar.v 1993.

2. Source: Personnel communication with Charlotte Saber, California Integrated Waste
Management Board. February 1993.

3,. Source: Personal communications with Maureen Morrison, California Integrated Waste
Management Board. Legal Office. February 1993.                     "
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4. Source: Personnel communication w~th Dale Will. Department of Conservation, Legal Office.
February 1993.

5. Kieth Hawlans and John Thomas. Enforcing Regulations. Klawer Nijhoff Publishing. Boston.
1984: John S. Diver; "A Theory of Regulatory Enforcement" Public Policy, Vol. 28 No 3. 1980.
p. 257-299; Clifford S: Russel.."Monitoring. andEnforcement" in Public Policies forEnvironmental Protection. Pant Portney, :ed. Reso.urces" for the Future. Washington. D.C. 1990.

p 243-274..~ ... .. "

6. Sources: Mark Haillson. EPA enforcement division, personal communication, February 1993:
Lily Whiteman, ,Trades to Remember: The Lead Phase Down," EPA Journal May/June 1992.
p. 28-39; and Robert W. Hahn & Gordon £. Hester, ;’Marketable Permits: Lessons from Theory
and Practice," Ecology Law Quarterly, 16 (1989) p. 361-406:

7. A few include: Project 88 - Round 11: Incentives for Action: Designing l~larket-Based
Environmental Strategies. Robert Stauns, Project Director, Washington D. C.. May 1991: Timoth.v
Tregarthen; "The Market for Dumping Rights"; The Margin, December 1985 p.6: Robert N.
Stauins, "Harnning the Market Place," EPA Journal, May 15 1992. p. 21-25; Terry M. Dinah,
"Increasing Recycling Through Marketable Permits Implementation lssues." Submitted to Project
88 - Round 11 and South Coast Air Quality Management District, Emission Permit Trading,
Workshop Series. Ma.v 1990 through January 1993.

8. Sources: Personal communications with dohn Polrtano, Aer-X, February 3, 1993; Ambrose
Lamb, SCAQMD, February 8. 1993.

9. Citei" EPA office of.Solid Waste and Emergency.Response, State Market Development
Roundtable. June 4, 1992.

10. Source: Personal communication on February 3. 1993.
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APPENDIX C
AGRICULTURAL COMPOST

MARKET DEVELOPMENT IN CALIFORNIA-

BACKGROUND INFORMATION

"The development ofa viable composting iindustry in California is a crucial componeni 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
potentio/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 bompost should be bright in California.

This document proyides 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 thd potential benefits
of compost use m agriculture in terms of soil characteristics, and crop yields, as well as
environmental and economic factors. In addition, the bamers to widespread use of compost in
agncuhure are discus_sed, including issues such as cost, quality, Iog=stics, established practices and
information ayailabili .w. 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 essential market.

ORGANIC MATERIAL QUANTiT.IES IN -THE WASTE STREAM .           .-

The vast majority of compostable materials such as yard waste, food waste and n~ixed paper are
still landfilled in California. According to data. compiled by the Board from SRREs submitted
by Cities and Counties. |ess than l 0 percent of the yard waste generated annually in the state was
diverted t’rom landfill disposal in 1990. Food waste and other potent!ally compostable organic
materials also have ve~, low diversion rates. The amount of compostable organic materials in
the disposal s_!.ream provides a major opponuni .ty 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.



TABLE C-1
POTENTIALLY COMPOSTABLE MATERIALS IN CALIFORNIA°S WASTESTREAM, 1990

Compostable
Materials

Quantity
Disposed (TPY)

Percent of Disposed
Wastestream

Yard Waste 5,629,539 14.4%

Wood Waste .-- 3,399;882 ¯ ...8.7%.

Food Waste 2,898,114 7.4% ’

Other Paper 2,015,511. 5.2%

Miscellaneous Organic 902,476 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 potentfally
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 years
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
compost operations due to contamination, composition aad.other factors, nOther paper" includes ¯
various’mix¢~l grades of moisture- or fogd:contamin.atedfibers-as well as. tissue and towel.pape
Although all of these materiais are compostable, the emphasisof most cbmpokting o~eratio
around the nation has been on yard waste; it is relativcly easy to. segregate from other materi
for .collection and requires relatively simple..technologies for processing into organic 
amendment products such as muldh and compost. However, if:cities.and counties are to achie
the 50 percent disposal reduction goals of AB .939, organic materials such as food waste and othe
paper will also have to composted.
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FIGURE C-1
CALIFORNIA’S COMPOSTABLE WASTESTREAM

Crop Residue. 0,4%

Wood Waste - 22,2%

Yaxd 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 c0mpostable materials
are disposed of annualh’. Based on 1990 figures, if 70 percent of these materials are recovered
for composting, ber, veen 4 and 6 million tons of cbmpost could be produced in the state.1 This
figure will increase as waste generation increases as a result of population growth and other
factors.                                ’ ¯

THE IMPORTANCE OF AGRICULTURAL COMPOST.MARKETS

Although agriculture is by far the largest potential market for compost products in Cali
there is very little quantitative data on demand. Some research has been conducted at the Co
level to assess the potential demand. For example, a 1983 report written for Santa Cruz Cou
found that 90 percent of farmers in the County already used some type of organic material (
as manures)in-their soil management efforts because of the nature of the soils, the presen
high value crops (improving the economics of organic material application), and an excep
awareness of the benefits. The study also f6und that Santa Cruz County farmers could con
all of the compost that could be produced ioealiv from organic materials in the waste stre
Another study is currently underxvay to estimate the potential demand for compost 
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 b.v 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 stud.,,, estimated that
potential agricultural use is over 10.5 million tons per year, comprising-72 percent of the
estimated toial 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 0.5%

Landfill 14,662 0.1%

Nurseries 491~097 3.4%

Sod 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 jnterp.reted..vdry carefully because it is highly generalized .and
assumes poientiai applic~iti0ns Of corn post-,n0~ pc~t.dnt!.al dem ar~.d~" Tl{~ distribution of markets may
be ,~-~.- different on th~ local ievel,- However, this data does illustrate the importance of
developing the agricultural 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 sectbrs: harvested cropland; pasture/grazing land; and land t~or cover crops, legumes and soil
improvement grasses. In additio.n, 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 years. Table C-3 illustrates by sector the potential physical application of compost in
California.

C’4 41026A-C.005



TABLE C-3
POTENTIAL AGRICULTURE COMPOST APPLICATION IN CALIFORNIA

Type of
Cropland

Application
Area (Acres)

Potential’
Application (Tons)

Harvested Cropland 1,616,734 8,407.000
Pasture/Grazing .. ¯ 403,-506. ¯ . ~’~,775,400 ~

Cover Crops, I;egumes, and
Soil 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
4, contains nitrogen and phosphorous levels higher than most agricultural soils there is ~ common

misconception that its main value is as a fertilizer~ Although compost does have nutrient benefits,
the primary benefit of compost use for. agricultural soils is its ability to enhance the physi.cal and

~ chemical properties of soil. In addition to these soil benefits, there are also potential
~environmental and economi=c benefits for agriculture.

BENEFITS FOR PHYSICAL, CHEMICAL AND .BIOLOGICAL PROPERTIES OF
SOILS

The prlmaD’ benefit of compost for agricultural soils is derived from the presence of organic
matter. Organic materials increase \vater retention and catton exchange capacity, which enables
the soil to retain nutrients and avoid leaching by’ irrigation or rainfall. Organic materials also
reduce.. ~oil bulk .density and serv.e as. a..source.of plant ¯nutrients that are made gradually
a ’adable. Compost apphcatlon to agricultural !and .potentmlly pro~’tdes the following physical, -
chemical and bio!ogical benefits.

Physical Properties of Soils: Compost improves soil t~xrure, increases water holding
capacity., improves soil aeration capacity.’, improves structural stability, provides resistanc
to water and wind erosion, improves root penetration, and stabilizes soil temperature.

Chen’fieal Properties of Soils: Compost increases macro- and micro-nutrient content
increases availability of mineral substances in soil, increases pH in acid soils8, regulate
mineral input (particularly nitrogenous compounds), serves as a btiffer in making miner
gradually available to plants.

Biological Properties of Soils: Compost affects the development of fauna and microflora
reduces vulnerabili.ty to attack by parasites, promotes faster root development, can
produce higher yields, and inhibits weed growth9 and soil-born diseases. "
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ENVIRONMENTAL BENEFITS

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 Poilution: N0npoint source pollution generally- consists of
¯ discharges earned by, run-off or leachate to..nearby surface ’or groundwater, such as
sediment, ntitrients.:, pesticides, metals and patho~.ens,t° Agricultural"rantoff souices are
considered to be the major contributor to non-point source water quali~’ problems)~ The
ability of compost to reduce both surface runoff and leaching into groundwater
(particularly nitrates) could substantially mitigate this environmental problem. Research
conductdd 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 savings of wide-spread
compost use m agriculture is likely to be substantial.

Reduced Need For Pesticides, Herbicides and Fungicides: Compost can potentially
suppre~s..soi!borne diseases due .to the pres.ence of beneficial microorganisms. Highly
mineralized i~oils; where o~’gani~.matter.is low, .tend to have serious soilborne disease
problems.~3 Research in Ohio found that, under the proper conditions, beneficial midro-
organisms found in compost out compete disease-causing pathogens for vital nutrients.
These micro-organisms can suppress a variety of pathogens that cause damping off and
root rot as xvell as other diseases such as Pythiums, Phytophthora, Rlaizoctonia and
Fusarium.~4 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 typically toxic to humans.                                          -

ECONOMIC BENEFITS

The economic benefits associated with agricultural use of compost are potentially substaniial.
Althoug.h.the dollar value of the nutrients in compost are relative]y sim#e to.calculate(nutrient 
availabili~-versus the ~rice of inorganic fertilizer), the economic benefit~ of non-nutrient ~ffects
are difficult to calculate, so they ai’e often ignored altogether)6 This is partly because the n
nutrient benefits occur over the long-term. The potential economic benefits from the use of
compost by farmers in California include:

Increased crop yields and fruit quality due to improved tilth, disease suppression and pla
vigor benefits.-

Cost savings resulting from water conservation-both in terms of reduced water de
and energy cost savings from reduced well pumping.

Cost savings from reduced reliance on pesticides/fungicides as a result of soilborne
disease suppression and chemical fertilizer use due to diminished leaching and improved
nutrient availability. ¯

¯ Avoided costs of potential nonpolnt source pollution management and remediation

BARRIERS TO COMPOST USE IN AGRICULTURE

There are several barriers to the development of compost markets in the agriculture indust
California. Although not |nsurmountable, thev will have to be addressed systematically o
next to 3 to 5 years if agriculture is to serve as a major market for compost by the year 20
CEC. in conducting research in Santa Barbara Coun.ty and statewide, has found five b
interrelated categ6ries ofbarriers to agficu.ltui’al utilization of compost. These categories in
cost;".qdality; logistic.s; current practtces~ and availability-of.information. The followi
summarizes each of these categories.

COST

Cost barriers to the use.of compost in the agriculture industry, are affected by a variety of fa
such as produ_c.t cost, transportation cost, cost of application and the availability, of alter
organic amendments. Costs must also be considered in relation to the value of the crop. The
of compost may be less of a barrier for farmers that grow high-value crops, such as fruit
vegetables, because~the high return on these crops would allow them ~to increase the cost of
inputs. However, farmers that grow lower-value crops such as cotton, alfalfa and wheat 
be less likely to increase the cost of their inputs because they are less likely to realize be
in crop value.
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Product Cost: Farmers currently pay very little, if anything, for organic material. It 
either purchased in small quantities or generated on-site from crop residues and poult
and livestock manures. CEC research in Santa Barbara indicates that chicken and steer
manure, rypically applied at rates of 1 to 5 tons per acre, costs between $10 to $20 per
ton delivered. Compost ~vill have to be competitively priced.for farmers to consider usin
it ....

Transportation/Distribution: . High .transportation costs. ~onstitute a barrier to .the
development ofmarkets for compost tna~efial by increasing the product cost.. This is 
result of the low-bulk density of compost, and tran.sp0rtation distances from compost
facilities. Truck transportation costs for compost depend primarily on the distance t
market and the shipping weight. According to a study conducted for Santa Cruz Count3.’,
tran’sportation 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 material: Costs will be higher f
shorter distances and smaller q’u.antities.~7

Application: Farmers currently contract out for the application of organic material suc
as manures because they do not have either the equipment or the time to apply i
themselves. Established application rates for manure r.ange from 1 to 5 tons per acre.
Application costs range from $4 to $10 per ton, depending on ~vhether the cost of the
.material .is included. Farmers’ reluctance to pay for compost is in part due to the lack o
economic data to compare crop yield with application costs.~8

QUALITY

Qualit2,." is probably the most important issue for the agriculture industry, because farmers will o
apply’ high quality material that provides benefits in ~terms of crop yield and pest control. So
farmers perc.eive that compost produced from organic materials in the municipal solid was
stream poses problems due to the potential presence of chemical and physical contaminant
particularly when combined with sewage sludge.

Product Spec!fi’caiions:." Product. specific.~tion, demands b~ the ag~iculture.’industry.
in~ludeilo\~.’ salt concentrati0n¢ nitrogen cotitent., a pH r~ge of 6.5’ to 7.5, low haoisture
content and consistency’. Soluble salts in the compost could reduce the availability 
other nutrients and adversely’ affect the soil structure. Knowledge of nutrient content a
pH will allow farmers to incorporate compost into their farm management plan
Moisture content is important when compost is purchased and transported because farmer
will not pay for material that has a high water content. Consistency in quality is key 
the use of compost in the agriculture industry, because farmers will want to be assured 
the crnsistency in terms of quality and benefits over time.

Perception of potential risks: Some farmers perceive unnecessary risks with using
compost. These risks typically relate to potential physical, biological and chemic
contaminants. Physical contaminants include high salt concentration and the presence
inert material such as plastic and glass. Biological contaminants include plant diseas
that could reduce crop viabili .ty and yield. The perception that compost .would contai
chemical contaminants, such as high concentrations of heavy metals, is specific 
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compost with sewage sludge feedstocks. Additional potential risks from concentrated
include: the presence of pathogenic organisms; nitrate accumulation; accumulat
toxic organ|c compounds such as PCBs in soil; and excess salts.19

LOGISTICS

Availabil.ity: Compost must be consistently available for farmers when they" need it
if.they choose-to self-haul, .it must be in. accessible .!ocations.- Farmers may’ not
compost ff riley haveto wait for it tO become available.2°

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 materials such as
manures, this .barrier may not be as significant.

Equipment: Farmers do not typically.osvn equipment for compost field application.
Farmers are not likely to purchase exPensive equipment that is only used once a y
Farming operations that use organic soil amendments typically contract manure spre
to specialized companies that sell, deliver and apply the material.

Field accessibilit.v: Field accessibility is a potential barrier for tree crops such
avocados. Trees can be planted on steep siop~es that are inaccessible to spreadi
equipment. In addition, although tree rows range m width from 15 to 20 feet, avo
trees eventually grow together.

ESTABLISHED PRACTICES

Unfamiliarity: Currently, there is relatively little use of compost products by 
agricultural industry in California. As a result, farmers are often not familiar w
economic and environmental benefits of compost application.

Unwillingness to ~hange: -Farm~rsoften ha~,’e:estal~li~hed practices that have been prov
over time, many through UC Cooperative Extension Service and the practices of t
colleagues. Farmers need confirmation that compost provides economic benefits i
form of increased crop yields, soilborne disease suppressmn, water savings and ferti
savings.

Competing products: Compost will have to_compete with existing organic agricult
inputs--~uch as crop residues, manures and mulches. Farmers have a tradition of u
these materials and will need information on the superior benefits of compost us
addition, it is unlikely that compost could replace the use of crop residue since far
~’pically 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 m terms of pathology, quality of fruit, water conservation or
increased yield. Sciehtific research identifies the agronomic benefits of applying different
organic materials but does not quantify the economic benefits for farmers.

¯ Disserainatioh: Currently-there are. limited sources of inf0rmation.on oomph.st Use
California. This is particularly true forpoteniial non-nutrient economic benefits
application practices. Information in the agriculture industry is disseminate
government agencies and organizations such as the USDA Soil Conservation Service a
the UC Cooperative Extension Service. The only handbook available on the use 
organic materials was recently published by the UC Division of Agriculture and Nat
Resources, Sustainable Agriculture Research and Education Program.:t The handbo
provides information on organic amendments for use by farmers and agricultural advis
but does not quanti~" potential long-term economic benefits.

STRATEGIES FOR EXPANDING AGRICULTURAL COMPOST MARKETS I
CALIFORNIA

This section focuses on action ~tems that the Board can carry out to help overcome barriers 
agricultural compost markets. The.Board has already identified several potential action step
the 1992 Compostables M~rket Development Action Plan. The recommendations of this repo
are designed to complement those activities the Board has alrehdy identified. The followin
summarizes the actions the Board has already identified to advance agricultural compost mark
in California:

1. Promotethe development of product quality standards.

Establish a promotional campaign for compost use that targets agricultural markets.

Compile idetailed information aboutyi.able alternative uses of compost., such as for.we
abatement, and water conservation. ’           .

Investigate special financial incent.iyes, such as tax credits for comp
transportation/application equipment or a system of tradeable water credits for farme
who apply compost.

Encourage USDA and the California Department of Food and Agriculture to carry out t
Federal" Farm ,Bill provisions which require the ComP0sting Research and Extensi
Program to inform farmers about the benefits and uses of compost.

Conduct educational programs to reduce contaminants in source-separated yard waste suc
as plastic and glass.

7. Prepare a comprehensive compost research and development agenda.
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Fund research in new technologies to adapt existing farm equipment for use in appl
compost.

Demonstrate the performance and safety of compost through research on comparative
growth, soil erosion i~nd water conservation.

I0. Develop a statewide Composting Information Clearinghouse and Database, including dat
.on how to project market demand by.sector.¯ . -          :-

If carried out in a timely fashion, the activities the Board staff have identified in the Action Pla
will address a variety of bamers to agricultural compost, particularly those related to lack of
informatiofi, incorrect perceptions, established practices and product quality issues.

In addition to the above measures, the following recommendations are based on the barriers t
compost use in agriculture, compost market research at the local level, published information an
interviews \vith experts on agricultural compost in government and the private sector. Althoug
they are listed generally in order of priori~,, all of these actions are important to the development
of agricultural compost markets.

Recommendation #1: Convene Agricultural Compost Use Workshop(s)

Description: The Board should convene a workshop or series of workshops that
bring leaders from agriculture, compost companies, government and
universiues together to disseminate information on the benefits of
compost use in agriculture, discuss barriers to agricultural compost use
m the state, and develop strategies for expanding compost use. This
wilFprovide 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

" gro~,vers a.ssociations;.individual farms~, organic farms, .regional. Soil
.Conservation-. g~i.ce, .Farm . Bureau, UC Coope~’ative Extension,
compost companies and others.

Barriers Addressed: Thig potentiall.v addresses the entire range of barriers to agricult
compost use.

Time frame: In order to maximize effectiveness, the workshops will have to oc
as soon as possible. This action should precede any of the other acti
steps and be used to inform and guide further steps.

Recommendation #2: Create a Model strategy for AgriCultural Compost Market Assessment
and Development

Description:. Since most agricultural markets are local, the Board should create a
’ disseminate a model ~strategy, or How-To manual, for identifying 
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developing agricultural compost markets. The Board could incorporate
this model into the local technical assistance they currently provid
Cities and Counties who are planning to develop a composting facilit
in their community. The model should include methods for involvi
the local agricultural community in the planning process, researc
methods for. measuring local compost d~mand and quali .ty specifications,
and techniques for developing agricultu~ral compost markets. The model
strategy would have to be. cothpiled .from a varie~’ of sources and
designed to be generalizable ac~:rss the state. This should allow citie
and counties to get a clearer pictureof the agricultural compost market
situation in their area.

Barriers Addressed: This could address several barriers .by providing communities wit
information on product specifirations, perceptions of potential risks
timing issues, competing products and established practices.

Time frame: This should be developed and made available within two years, given
the lead time needed for compost facility planning, siting, permitti
and construction.

Recommendation #3: Conduct Research to Quantify, the Economic Benefits of Compost Use
for Agriculture

Deschption: The Board should conduct a study to quantif~v the economic benefits of
compost use, such as the long-term non-nutrient benefits to physical,
chemical and biological properti.es of soils, increased yields over tim
as a result of improved soil tilth, increased water holding capacity
enhanced nutrient cycling and disease suppression. This study shoul
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
Conversion factors and simple formulas could be developed to allow
~farmers .to. assess, the potential sayings of various compost application
r’ates in terms of energy "cost-~, water and other factors.

Barriers Addressed: This primarily addresses barriers related t0-1ack of information on costs
and benefits of compost use.

Time frame: Due to the length of time needed to gather this data, this research
should begin as soon as possible.

Recommendation #4: Promote and Support Research that Compares the Benefits of Compost
Use to Other Organic Soil Amendments

Description: 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
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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~

B amers. Addressed: This study should address barriers related to product specifica.tions,
percept!on of: potential -risks, comp6ting products, and- e~tatSlished
practices...                                       -

Timing: This study could be conducted over a period of two years and sho
begin as soon as possible.

Recommendation #5: Promote and Support the Development of Compost Maturity. Standar
and Methods of Determining them Reliably

Description: Compost maturity 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, elementa
complexing or oxidation causing settling and compaction.:: Farmer
need to be sure that compost is 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.                                                 .~

Barriers Addressed: This primarily addresses barriers related to lack of information on
compost product quality, and reliability.

Time frame: Some research is already underway in this area. The Board should
promote this research as a short-term priority.

¯ Recommendation i#6: .Promote and Support Long:Term Studies to Determine the .Fate Of
Trace Elements. and Other Potential-Toxicants in Soil~ Amended With
Compost

Description: The Board should support studies to determine the long-term (five years
or longer) ~mpacts 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 :a

Barriers Addressed: This primarily addresses burners related to lack of information on
compost product_quality.

Time frame: 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: Explore Ways to Work with the State Water Kesources Control Board
to Encourage Use of Compost to Control and Mitigate Nonpoint Source
Water Pollution from Agriculture

Description: Board members from the CIWMB and the SWRCB should identify
way’s in which agricultural use of compost can be .incorporated into
research and demonstration projects related to control and mitigation of
nonpoint sourc.e wat.er.pollution.. Agriculture.is. the ~ngle large~t.sbur.ee
of nonpoinr.s0urce water pollu~ion. A joint SWRCB/CIWMB Venture
would be consistent with the State’s efforts through CALEPA to take
multi-mediaapproaches 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.

Barriers Addressed:, This addresses barriers related to information, costs, current practices
and other issues.

Time frame: This dialogue could happen at anytime; .but, due to the urgency of both
agricultural market development for compost and the severe problems
created by’ nonpoint source water pollution, this should be started as
soon as possible.

Recommendation #8: Promote Kecognition of Compost Use as a Soil Conservation Practice
by USDA

Description: The Board should work with state and national policy makers to require
the USDA Soil Conserwation Service to recognize the use of compost
ifi 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. m.unicip.al organic waste in agriculture is.not currently
explicitly recoghized.asa soil conservation pracfi~e. Although the 19.90
Farm Bill recognized on-site agricultural composting as a soil
conservation .practice, the use Of compost produced from other sources
is still not recognized in this way. This policy change should be
combined with including compost utilization in the Agricultura
Stabilization and Conservation Service co,st-sharing program (to help
fund expanded agricultural compost use), and USDA Cooperative
Extension Service-sponsored training.24

Barriers Addressed: This ,primarily addresses barriers related to the dissemination of
information, established practices and application costs.

Time frame: This type of change could take a long time to bring about and could be
done in stages beginning this year.

l
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Recommendation g9: Promote and Support Research to Determine the Best Methods of
Applying Composts

Description: The Board should promote research to determine the best methods of
applying compo~ts (surface applied, disked, buried, trenched, vertical
mulched,etc.). This information will be very important in .terms of
controlling the costs of application. This could pgtentially be carried
out by the UC Davis Agri~.ulture Engineering Department,-UC
Cooperative Extension, or the UC. Sustainable Agriculture Research and
Education Program. This could als0 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.

Barriers Addressed: This primarily addresses barriers related to the dissemination of
information, established practices and application costs.

Time frame: This research could be completed in one or two years.

Recommenitation #10: Promote Amending ASCS Specifications to Encourage Compost Use for
Soil Conservation Practices that are Cost-Shared

Description: The Board should promote the USDA ASCS to encourage compost us
m specifications for soil conservation practices that are cost-shared 
example, the specifications for natural filter strips used to collect ru
could be amended include compost.2~

Barriers Addressed: This primarily addresses barriers related to the disseminatio
information, established practices and application costs.

Time frame: This .type of change may require a rule-making procedure and could
take a year. or.mgre to accomplish .... ..
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¯ APPENDIX D
JOBS RELATED TO THE COLLECTION AND
PROCESSING OF RECYCLABLE MATE=RIALS

Generally, most people assume, that recycling creates jobs at least.io some .extent, but quantifying
the actual number. :is often ~,ery. difficult. Job creafion..is=itself awague ’term which is u~ed by
some. to refer to any job related to the broad realm of recycling activities or by others to refer to
a net gain or loss in the number of jobs within.a =defined type of industry or geog~’aphical 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 probably result in fewer jobs.
in the long" term due to the handling of lower volumes of wastes.

However one interpretsthe job creation concept~ there are jobs associated with the collection,
sorting, hauling and processing of recyclabie 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 recycled, but re-processed to be used again.

In manufacturing, recyclables can be used to substitute for wrgin feedstock in making
products with "recycled content," or they can be used as feedstock for entirely different produ
some of which are designed to be made of only recycled materials, such as cellulose insu

or reflective glass beads. When recyclables such, as waste paper substitute for virgin feeds
to make a pulp ~vhich is then used to make paper, no nexv jobs are created in the manufactu
process. The overall process may require new jobs for de-inking or contaminant removal,
those procedures are considered part of the processing steps to prepare the waste paper for 
in manufacturing new products.

On theotherhand, it may be thecase that.new .jobs are ci’eated within a riew industry: in
region by using recovered materials such. as waste newspaper (ONP) or other ~rade-~
manufacture celtulose insulation. However, \vithin the broader insulation industry as a whol
may have been lost in fiberglass woolor plastic foam sub-industries. Also, because it IS di
to predict where the recovered newspaper will be sold in the future, it is difficult to dete
whether i’ecovery and processing of recyclables will add or create new jobs in the manufac
sector. Some recovered materials may be sold to newspaper mills while other quantities 
be sold to insulation makers or used for some other entirely different purpose such as a
bedding or c~posting.

Sinc~ job creation in the manufacturing sector =s difficult to assess, for the reasons discussed
are not included in this report. Also, this report does not attempt to quantify a ’net’ jobl
gain for the collection or processing of.recyclables, but focuses on job needs for the coll
and processing of secondary materials.
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One reason why it is di~cult to determine n~t job gain through collection of recyclables is th
the relationship between jobs in garbage collection and those in r.ecycling 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 people are required, or due to the need of
fewer trucks and crew because recycling has lowered the volume of garbage for disposal.

The cu.rrent situation~ at this time seems to indicate that in~plementing ~urbside recycling programs
requires the hiring of new people which are for the :most pan not being taken from the ~’anks of
existing garbage haulers. This phenomenon is probably the case since new curbside recycling
programs do not have an immediate impact on garbage reduction which can be compensated for
by cutting back ~n 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 years 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 th
collection and processing of recyclables. The first was a survey of California programs whi
included both residential ~md commercial re.cycling as well as processing facilities for t
materials.                   ~

The second approach was to survey other programs and reports around the country to gather an
data to compare with the results of the California survey. The country-wide search for repor
and studies of recycling-associated jobs fouhd none that have examined the number of jo
associated with the quantities of individual types of recycling. A few (Ref. 4,6,13,14, and 2
have estimated overall jobs required to collect, process and administer usually~ municipal recycl
programs, but there was not a clear distinction of job categories and job functions in the progra
or even whether every identified job was a full time equivalent position. These are import
distinctions, since it was often found: in the. California survey, that p:rogram operators were 
alwa~,s aware of~the exact number" ofl~sitidn~" in: their programs or what everyone did.
part., icular, where recycling is part bf the garbage collection program, it was not known how mu
time some workers spent on recycling, collection, processing or garbage collection.

CALIFORNIA SURVEY                                                               ~

The purpose of this survey was to determine the approximate or range of tonnage of materials t
could be hand_l.ed by one job. For example, one collector, on average, can be expected to handl
1,229.tons-per-year 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
year: Since many of the reeyclables can be imported, new collection jobs may not necessaril
be located in California.

Likewise, since large volumes of some commodities, such as waste paper, are exported each yea
requiring the use of 100,000 new tons-per-year of OCC may require fewernew jobs to collect
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since some of the export tonnage already collected could be diverted to domestic use. These 
calculations are made .in another p.art of this report.

About 75 programs were selected which represented a broad cross-section of size. ~.’pe and
handling procedures. They were divided into residential, which included curbside, drop-of
buy-back programs, and commercial, which included various forms of office paper~ bus
recycling, and separate route collection program.s. The resulting programs used in the su~-e.v.
selected .mostly on the.. availabili~" of data that Could b~ provided in the short iimefr~
for condu~cting the survey.

A sun’ey form was prepared which sought information about the quantitids of different m
collected and processed in the different ~’pes of programs. The second part of the survey t
to determine the number of full time employees (FTE) associated with each procedure or ac
and for each material, if possible¯

The total number of jobs reported b.v the operator is divided into three major catego
administrative, collectors, and processors. Administrative includes managerial, cl
bookkeeping, education and promotmn positions¯ Collection includes drivers, collectors 
portion of the supervisor positions(s) devoted to collection.

Processors include all of the sorting, baling, transport and other activities related to prepar
.of materials to be sold to their nextmarket, whether its another processing facility’, MRF or 
end-user. As one may expect from this definition of processing, the amount of employee
devoted to ~"processing" will and does. var~.’ considerably from one program :to the next ev
the same quantities of rec.vclables, due to the fact that different ~’pes and levelsof processi
done for the same volume of materials. For example, a’ program oni.v dumping mixed
containers into a shipping bin and hauling them to a glass processor ~s doing less work pe
than a program, such as a MRF, which color-sorts and crushes the glass to furnace-ready cu

CALCULATION OF TONNAGE PER JOB

¯ Job per s:olume .tares were-cai~lated a~: inu~h As p~ssible for each material ~’pe. " Wiih
¯ excdpnon~ whe|:e recyclables were collected commingled~ ri0material breakout was calculated.
On first approxima~.mn in the case where one FTE worker spends all of his time picking up,
packing and hauling OCC. it is straighi for~vard to calculate the number of tons handled by one
job. However, in the case where one worker’colle~ts a varie~,., of recyclab|es on the same route
and in thesame 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 activi~’.

¯ Quanti~ of all ~pes of recyclables collected in residential (curbside) programs.

Quanti~" of all ~’pes of recyclables collected in commercial program.

Quanti~’ of all ~’pes of rec.~:clables processed (originating from residentia
commercial̄  programs).
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¯ Quanti~ of plastic bottles (mixed) collected in residential programs.

¯ Quantiiies 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 thetotal number of tons .b.~ thetotal humber OfF-TE as found in thd surveys. In. cases
where all recycling ~pes were mixed i0gether (commingled). the total tonnage was used. For
OCC, office paper and glass collected in co~nmer¢ial areas, only those programs with regular
ute collection were surveyed. There are man) 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 icolumn 2) and the total
FTE for collection of all recyclables was known. However, since the plastic bottles are collected
in the same mouon 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 umt or per time
handled. Since some time motion studies have been conducted (Ref. 5 and 25), an average time
per material ~’pe of container has been dalculated (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 ~s 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 piastic bottles is
collected by one Job.

All of the remamingcalculations are based on the Volume (by weight) of materials handled by
the ~’pe or function of the job. While tonnage of materials was usually easy to identi~, much
of the survey time focused on isolating by job function and by material ~’pe the proportionate
amount of labor or time devoted to each catego~’

The results of these sur~’eys of California programs are summarized 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

Community
Population

Served
¯ Recycled

(TPY) Job$2(FTE) Tons~ob

Berkeley 40,000 6,942 I0.0 694

Calistoila¯ ̄ . 4,400 -.300 0.4 750.

Claremont. 36,550 2,900 2.4. 1,208

Culver City 40,960 1,920 2.1 914

Davis 44,250 2.300 2.5 920

El Cernto 23,000 1,920 2.6 770

Gilroy 29,600 940 I.B 522

Los Angeles 720,000 62,000 .88.0 705

Los Altos 27,350 2,420 2.2 1,100

Napa 63,000 4,087 6.0 681

Palo Alto 57,000 5,520 3.8 1,450

Piedmont 10,400 1,920 2.8¯ 6B5

Redding 75,000 4,392 4.0 1,098

San Diego 221,400 24,000 19.5 1,230

San Francisco 731.000 60,000 63.0 952

San Jose 738,400 o .28.000 28.5 982

Santa Cruz 49,800 2,940 3.6 816

Santa Monica 91,300 2,940 4.4 668

Santa Rosa 111,600 ~- 3,5~0 3.8 932

Sunnyvale 116.700 6,460 8.2 7B8

Union City ¯49.900 2,040 2.5 816

V~al~ut Creek 3.5. ¯890

~Wataonvill~ 30,250 " 1.410 2.6 542

TOTALS: 2,614,460 232,011 268.2 865 (avg)

Notes:
I. Tonnage reported by program operator which is collected in curbside ~nd drop-off recycling programs.

Programs, such as Polo Alto’s, w~h large-volume drop-off centers tend to have higher tons/job ratios.

Number of jobs are c~lculated in full.t~m~equivalents and represent oniy those positions directly related
to the collection procedures and do not include administrative or other support activities. Employees who
worked in other run.ons were prorated for time spent on collection on/y.



TABLE D-2
CARDBOARD COLLECTION JOBS IN COMMERCIAL RECYCLING PROGRAMS

Volume
Program Jobs’ TonslJob

Los Altos Garbage 1,044 2.00 522

Napa G~rbage Recycling 1.296 .7 ,I ,85 I

Oceanside Disposal 0.60" ’, 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 1.20 4O0

Watsonville 400 0.40 1,000

TOTALS: 9,71 I 7.90 1,229 (avg.)

Note:
I. Number of jobs required for collection of corrugated cardboard from commercial establishments w~t

commune. Only jobs directly related to collection are included-nonadministrative or other support ac~viz!e
are included.

hin the
s

TABLE D-3
OFFICE PAPER COLLECTION JOBS IN

COMI~IERCIAL RECYCLING PROGRAMS

Volume
Program (TPY) Jobs Tons/Job

Los Altos Garbage 120 0.6 200

Napa Garbage.Recycling , 360 . ~ .;zOO
O~eanside ’Disposal ¯ 217 ’" 0.4’ 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 _,. 0.15 100

TOTALS (AVERAGES):
¯3,970 6.9 575 (avg.)
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TABLE D-4
COLLECTION JOBS FOR GLASS IN COMMERCIAL RECYCLING PROGRAM

Volume
Program Jobs Tons/Job

CollectJon
LOs Altos "36 .35 1¸03

¯ ’ Oceanside Disposal 100 ¯ " ¯- 0.25 400

P, edding.Recycles .. ¯125 ’0.20 625

San Francisco Collector A. 600 1.8 333

San Francisco Collector B 2.280 1.3 1,754

TOTALS (COLLECTION): 3,144 3.90 805 (avg.)

Processing
Golde~ State Prop. 4,200

AIIwaste Prop, ¯ 3,400

AVERAGE (PROCESSING): 3,800

S

Note:
I. Number of jobs required for collection Of glass bottles and jars (sometimes referred to as bars and

restaurants programs) from commeraal establishments in the community.

TABLE D-5
JOBS REQUIRED FOR PROCESSING RECYCLABLES

(COMMERCIAL AND RESIDENTIAL)

Community Volume (TPY) Jobs TonslJob

Berkeley 6.942 5.0 1.388

Culver City 1,920 1.9 1,011

NaPa 5,743 6.0 957

o~:eahside " " ¯ " -. ¯ .".i80. 1’~200,

Palo Alto ;9,120’ 2.0 4,560

San Diego 6.600 3.35 1,970

San Diego (MRF) 63,120 25.0 2,525

Santa Cruz 3,240 6.0 540

Santa Rosa 29.600 16.0" 1,850

Scot, s Valley-.-. 48O 1.0 ¯ 480

Sunnyvale 6,460 2~0 3.230

Watson~ille 2.55 I .85 3.001

TOTALS: 135,9.56 69.25 1,963 (avg.)
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TABLE D-6
PLASTICS COLLECTION JOBS

(RESIDENTIAL)

Portion of Labor

Community

Wt.
Collected
(Ibslmo~

’Tota| Labor
(FTE.) .

by wt
¯ (.03)

. by
time
(0.17)

Ibs/iob

.(=). .(b)

Culver City 1,200 (Ibs)
(.37% x 160

TPM)

0.06 0.34 20,000 3,530

Los Altos 2.200 3:6 0,10B 0.612 20,370 3.595

Wastsonville 3,600 2.0 0.06 0.34 60,000 10,588

Santa Cruz 6.000 6.0 0.18 1.02 33,333 5,882

Claremont 5.000 2.4 0.072 0.408 69,444 12.255

TOTALS: 18,000 Ibs
(9.0 tons)

16.0 2.72 37,500 6,62O
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