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EXECUTIVE SUMMARY

Whether turning old rags into paper, melting scrap iron for tools, or mixing broken glass with sand to make
jars, people have long recognized the economic and environmental advantages of squeezing every drop of
potential from a resource. During the last 40 years, however, industry has decreased its use of scrap feedstock
to rely more heavily on often-subsidized virgin resources. Today, with an ever-burgeoning supply of scrap
collected through municipal recycling programs, waste is again becoming a common-sense feedstock.

This report provides close examination of scrap-based manufacturing in this country. It provides evidence
of economic development brought by scrap-based manufacturers, clearly discusses attributes that allow a
community to capture these benefits, and suggests policies for community implementation. This report will serve
as a helpful guide to planners, public officials, entrepreneurs, activists, and those in the industry interested in the
economic opportunities scrap-based facilities bring to a community. It was prepared for the Tri-City Working
Group of the National Capital Area Project, sponsored by the U.S. Environmental Protection Agency, Office of
Solid Waste.

As the common definition of recycling expands to include the complete system — from consumer to
processor to manufacturer and back — the true economics of recycling become apparent. Not only is recycling
feasible, but it brings economic benefits to a community. Value is added to a resource at every point along the
recycling loop, and it is to the advantage of a community to add as much of that value as possible within its
borders. In analyzing the impact of scrap-based plants on a local economy, the author examined the potential in
the waste stream of a hypothetical city of one million residents. Results show that such a city’s waste could feed
30state-of-the-art factories, which would in turn generate nearly 2,000 manufacturing jobs (and another 2,550 jobs
in related businesses), and add three-quarters of a billion dollars in annual gross revenue to the local tax base.

In addition to these economic benefits, scrap-based factories offer the host community a less-intrusive
industrial sector, as these facilities often use less energy, water and other natural resources, and produceless solid
waste, and airand water pollution than their natural-resources-based counterparts. Additionally, the community
tames the twin problems of high disposal costs (saving approximately $10 million in the previous example of a
city of one million residents) and over-reliance on environmentally questionable disposal options, such as
landfilling and incineration. Over 635,000 tons of recyclable resources could be diverted fromdisposal operations
in the hypothetical city every year, thereby reducing the environmental risks mentioned above.

These economic and environmental benefits are best realized through state-of-the-art facilities. These
plants are successful in one or more of the following areas: producing high-value products, producing high
recycled-content level products, operating appropriately scaled facilities, and /or utilizing technological innova-
tions to address major recycling-related concerns.

Close examination of today’s scrap-based manufacturing trends reveals a promising future for expanding
these activities. Possibilities for growth are buoyed by several factors, including growth of many recycling-
related industries, increase in demand for recycled goods, and increase in supply of scrap feedstocks. However,
obstacles to growth also exist. They include the still-limited supply of quality feedstock, financing of new scrap-
based manufacturing ventures, and demand for recycled products.

Reacting to their electorate, governments are rallying behind scrap-based manufacturers with creative
public policies. Common measures include minimum recycled-content mandates for products, grant and loan
programs for remanufacturers, and government-procurement mandates for recycled products. While all of these
can be effective, a community must tailor the appropriate combination of policies to its local market conditions.

Institute for Local Self-Reliance ii
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CHAPTER 1

SCRAP-BASED MANUFACTURING

After themany landfill closings and incineratormora-
toriums of the 1980s and early 1990s, the three Rs of
solid waste management - reduce, reuse, recycle—
have become widely recognized by the American
public. Butafter reducing waste and reusing whatis
possible, what exactly is recycling? Setting bottles,
cans, and newspapers at the curb? Driving them to
the local recycling center? Maybe buying recycled-
content tissue products? Yes, but these are only
parts of the whole, only links in the recycling chain.

THE CRITICAL LINK IN THE RECYCLING
CHAIN

Communities first understood recycling as the
collection of materials. Later, the intermediate pro-
cessing center was recognized as an integral part of
the whole, and, more recently, “buy recycdled” cam-
paigns have added to the growing definition of
recycling. Now, as recycling assumes a prominent
role in municipal infrastructures, it must be fully
understood — as an entire system. Secondary mate-
rialis notrecycled until itcompletes passage through
the entire recycling process (Figure 1.1). Afterbeing
discarded by the consumer, material is collected,
sorted, and compacted for transportation. Material
is shipped via rail, barge, or truck to a manufacturer
whoturns the resource into a new product. This
product then follows the normal channels of com-
merce through a retailer and back to the consumer.
While other stages, such as an additional processor
or wholesaler, may exist, the critical issue is thateach
link in the chain must be strong for the system to
thrive.

The unsung hero in this scenario is the scrap-
based manufacturer (SBM). These operations make
new products using part of the waste stream as
feedstock. For example, a recycled paper mill uses
old newspaper instead of trees to make new news-
print, and a steel minimill utilizes ferrous scrap in
place of virgin iron ore. Because they provide mar-
kets for collected recyclables, SBMs are a major
source of revenues for processors.

Waste-based production is not a new concept.
In fact, most major industries have used secondary
material as feedstock since their onsets. For ex-
ample, paper in the United States originally was
made from old rags. Steel, and metals of all types,
always have been remelted and formed into new
products. Glass containers, because of their inherent
value, were commonly refilled.

Inaddition toreducing dependenceonburnand
bury facilities (i.e., incinerators and landfills}, the
remanufacturer offers a community local economic
development potential. In fact, SBMs contribute a
vast majority of the economic pay-off of the entire
recycling process. Adding to the jobs and revenue
that recycling collection and processing bring to an
area, SBMs provide high-skill industrial jobs and
sizable sales revenue to a community. These new
factories hold the potential to revitalize a

Figure 1.1 Recycling Material Flow
A Continuous System

(" scrap-based
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Source: Institute for Local Self-Reliance, 1984,



community’s industrial sector, while diminishing
the local waste stream and buying locally-derived
feedstock.

WHhHY ScrRAP-BASED MANUFACTURING

State-of-the-art scrap-based manufacturers pro-

vide communities with environmentally sound eco-
nomic development opportunities by utilizing local
secondary resources, lessening dependence on im-
ported materials, and promoting local self-reliance.
This statement is supported by the following seven
points:

1

2)

Figure 1.2 U.S. Waste Stream Composition (% by weight, 1990)

Scrap-based manufacturers use part of the waste
stream to produce marketable products. Figure 1.2
illustrates the variety of resources available in
the U.S. waste stream.

Scrap-based manufacturers create industrial jobs and
bring taxable revenue toacommunity. Additionally,
since they consume locally derived resources,
SBMs stimulate the local economy. And, since
they use material from the waste stream, scrap-
based manufacturers avoid disposal cost —
another economic benefit to the community.

3)

4)

5)

6)

Scrap-based manufacturers impact the environment
less than their virgin-material-based counterparts.
SBMs reduce the local solid waste disposal bur-
den, produce less air, water and solid waste
pollution, and use less energy, water and other
natural resources, all while producing compa-
rable products.

State-of-the-art SBMs make high-value products,
utilize high percentages of scrap (especially post-
consumer scrap), are appropriately scaled, and use
innovative technologies in the process.

Existing operations testify to the viability of scrap-
based manufactiring and illustrate the feasibility
of using a wide variety of material from the
waste stream, including asphalt, glass, metals,
paper, plastics, rubber, textiles, and wood. Ex-
amples of products currently made from
recycled material are listed in Table 1.1.

Close examination of today's scrap-based manufac-
turing trends reveals a promising future for expand-
ing scrap-based activities. However, challenges to
the growth of scrap-based manufacturing do
exist. They include the supply of quality feed-
stock, financing of SBMs, and the level of
demand for recycled
products. For instance,
too many manufacturing
resources are either
burned in solid-wastein-
cinerators or buried in
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\ landfills. Figure 1.3

shows that two-thirds of
paper & paperboard, 20% the domestic secondary
yard trimmings, 14% msourcesavaile?ble inthe
aba rubble, 12% municipal solid waste
! (MSW) stream were
wood, 11% landfilled in 1990, while
plastics, 6% another one-sixth was
glass, 5% burned.
tood waste, 5% L
ferrous metal, 5% Another opportunity 1s
toxtiles. 2% lost when secondary re-
. sources are exported out
aluminum, 1% of the United States for
rubber, 1% remanufacture. These
other, 10% nations gain the major-
ity of the economic ben-

/] efits available through

abc rubble: asphalt, brick, and concrete scrap material.

Note: Materials includa those found in the municipal waste stream and C&D debris.

Sources: U.S. Environmantal Protection Agency, Institute for Local Seif-

Raliance, William F. Cousulich Associates.

recycling by adding the
most value to the

2
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Table 1.1  Examples of Products Made by Scrap-Based Manufacturers
paper
; animal bedding
| asphalt bag paper plastic
i asphalt aggregate boxboard battery cases
fill cellulose insulation building insulation
hot mix pavement corrugating medium carpeting
' hot-mix asphalt modifiers ethanol detergent bottles
‘ landfill cover fiberboard egg cartons
‘ low-cost pavement liner board fiber stuffing
! pothole paich molded pulp floor tiles
’ road sub-base newsprint loose fill packaging
packaging fitl lumber .
glass paperboard polyethylene modified asphalt
aggregate particle board traffic control signs and cones
art glass printing and writing paper
fiber glass insulation roofing felt
flat glass tissue wood
foam glass tube stock animal bedding
glass-bonded tile writing pencils concrete aggregate
glass containers furniture products
pressed glass mulch
road sub-base rubber particle board
wastewater filter media artificial reefs/breakwaters refurbished pallets
asphalt additive sweeping compound
die cut machine parts wood/plastic composite
dock bumpers
metals erosion control
additives floor mats other materials
automobile parts gaskets compost
cans highway crash barriers cotton-rag paper
I-beams light weight gravel substitute ink
sheet playground equipment lubricating oil
siding poltymer oil paint
rubber railroad crossing
shoe soles

Source: Institute for Local Self-Reliance, 1994,

materials before selling their end products —
often right back to the United States. Table 1.2
highlights this phenomenon.

Communities are improving the climate for SBMs
through progressive policies. Examples of these
policies include minimum recycled-

content levels for products bought or sold in a
jurisdiction, and special financing packages to
attract SBMs. Growth of these policies will
further benefit S5BMs and their
host communities through increased local self-
reliance.

Institute for Local Self-Relionce 3



Figure 1.3 What Happens to MSW In the
United States (% by weight, 1990)

e )

0O buried, 67%
B burned, 16%
B recycled, 17%

\. J

Source: U.S. Environmental Protection Agency, 1992.

Table 1.2  Annual U.S. Export & Domestic Use of Selected

:
ol
e
T K

f}.
B

Scrap Materials (1990)

scrap domestic scrap percent
g exports consumption of scrap
. scrap materlal (1,000 tons) (1,000 tons) exported

plastic bottles [1] 210 180 54%

tires [2] 120 163 42%

zinc [1] 07 211 31%

nickel & stainless steel [1] 257 624 20%

iron and steel (1] 12,097 44,135 22%

paper [3] 6,505 22,712 22%

copper [1] 358 1,381 21%

aluminum [1] 466 2,834 14%

lead [1] 79 1,017 7%

total 20,189 73,257 22%

Note: Figures include industrial scrap.
Sources: [1] Institute of Scrap Recydling Industries, 1992; [2] U.S. Environmental Protection
Agency, 1991; [3] American Paper institute, 1991.
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CHAPTER 2

EcoNOMIC AND
ENVIRONMENTAL BENEFITS OF
ScRAP-BASED MANUFACTURING

RecycLING EcoNoMIC DEVELOPMENT

Scrap-based manufacturers create manufactur-
ing jobs and bring taxable revenue o a community.
Additionally, since they uselocally derived resources,

SBMs stimulate the local
economy to a greater extent
than virgin material-based
enterprises that import their
feedstocks. And, since SBMs
use materials from the waste
stream, the host community
enjoys the savings from
avoided disposal costs.

Table 2.1 lists several
examples of existing scrap-
based production facilities.
The factories listed by sec-
ondary feedstock range in
size from four to 1,300 tons
perday of production capac-
ity, and sustain from four to
300 manufacturing jobs in
their host communities.
They bring $500,000 to $56
million in annual revenue to
their local tax bases. The
capital investment for these
industrial facilities ranges
from $11,500 to $656,000 per
manufacturing job created.

Jobs from Junk

Recycling creates jobs,
and the manufacturing link
of therecycling chaincreates
the greatest number and
highest skill level jobs of the

entire system. For example, a worker in a scrap-
based manufacturing facility in the State of Maine
earns anaverage hourly wageof $10. This compares
favorably to the $9.50 per hour average wage for all
workers.! Figure 2.1 compares the number of people

Table 21 Examples of Recycling Economic
Development Opportunities
scrap used capacity caplital

by factory (tons/day) | Jobs | annual sales | investment/job

asphalt 350 21 $4,000,000 $95,200

1,300 5 $3,000,000 $600,000

glass 6 16 $5,800,000 $26,400

600 300  $50,000,000 NA

metal 130 18 $5,600,000 $200,000

paper 10 23 $1,800,000 $21,700

50 30 $4,600,000 $500,000

170 13 $500,000 $11,500

250 210  $56,000,000 $238,000

250 61 $25,000,000 $656,000

plastic 5 4 $1,000,000 $113,000

6 13 $650,000 $30,800

14 22 $1,500,000 $68,200

25 10 $500,000 $30,300

rubber 4 25 $9,000,000 $300,000

wood 15 12 $1,200,000 $125,000

Note: Each of the 16 facilities represented in the table produces different products.

Source;

Institute for Local Seif-Reliance, 1994.

Institute for Local Self-Relimce
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employed in the collection? and processing® of
recyclables to those in the manufacture of various
end products.

Adding Revenue to the Local Tax Base

Recycling brings revenue to a community, and
scrap-based manufacturers bring the lion’s share of
it. Figure 2.2 shows the revenue realized by a host
community through the manufacturing stage of the
recycling system. Collection and processing bring
litle revenue, as most programs are break-even
endeavors when viewed in the short-term. Plastics,
due to their low weight-to-volume ratio and poten-

tial high value as end products, bring the most
revenue per ton. One maker of curbside recycling
bins reports revenues of $1,900 per ton (Figure 2.2).
Paper products, like plastic,, bring in revenues over
a widerange, due to the variety of products thatcan
bemade fromthe various grades of scrap. Atthelow
end, a cellulose building insulation maker grosses
$170 per ton, whileamaker of tissue productsgrosses
$1,000 per ton?

“Value Added” as an Indicator of Economic
Development Potential

Manufacturers tum feedstock

into products, and through this con-

version they increase the economic

Figure 2.1 Jobs from Sample Collection, Processing,  worthof the material. This process

& Manufacturing Operations

results in “value added,” a tool
through which various production
operations can be evaluated. (It is

—

450 _
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yearof material handied)

aluminumf&

u b o
E £
g 8 g
& § 2
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collected recyclables—{ |

printing & writing paper—&

N

I— manufacturing end products —|

W often expressed in dollars per ton of
material.) In general terms, the
greater the value added by a facility,
the greater the economic benefits,
either through greater revenue
brought to the community, or
through the creation of moreand/or
higher skill-level jobs.

Of special importance to recy-
cling-related industries is the value
added to a ton of scrap material.
This figure is dependent upon the
cost of the scrap feedstock, the sell-
ing price of the end product, and the
reject rate of the scrap material.

Figure 2.3 illustrates two impor-
tanttrends, using ONP (old newspa-
per) as an example. The first is the
different values of ONP at various
stages throughout the recycling sys-
tem. Collected ONP is worth little,
in fact many communities pay mills
a tipping feejust to rid themselves of
the material. In Figure 2.3, an inter-
mediate processing center (IPC, also
Y. known as a materials recovery facil-

Note: Manufacturing jobs reflect sample operations, not indusiry averages.
Sources: Collection jobs were estimated from in-Depth Studies of Recyciing and

ity or MRF) charges a $5 per ton
tipping fee to the hauler, and sells
the sorted and baled material to a

Composting Programs: Designs, Costs, Results, Institute for
Loca! Self-Reliancs, 1992. Processing jobs where estimated from
The Economic Benefits of Rscycling, \nstitute for Local Self-Reliance, 1993.

mill for $15 per ton. At this point,
the IPC has added $20 of value to

6  Recycling Economic Development through Scrap-Based Manufacturing



Figure 22 Revenue Generated by Sample

Scrap-Based Manufacturers
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Source: Institute for Local Self-Reliance, 1984,

each ton of ONP. Once it is made into 100
percent recycled-content newsprint, the
material sells for $570 per ton, resulting in a
$555 per ton “value added.”

The second issue is the varying levels of
value that the end-product manufacturers
can add to the scrap. Figure 2.3 shows the
selling price of four products made from 100
percent post-consumer ONP. On the low
end in this example is animal bedding. Sell-
ing at only $35 per ton, it has a value-added
of $20 per ton. Similarly-sized newsprint
and animal bedding plants have very differ-
enteconomic development potential, which
is reflected in the difference in value added,
with the newsprint mill bringing higher skill
level jobs and greater revenues to the host
community.® (See Appendix A for an expla-
nation of how value-added is calculated.)

Figure 24 summarizes the value
added to four materialsin Maine. Scrap-
based manufacturers add $375 to old
corrugated containers, $545 to old news-
papers and magazines, $805 to high-
grade waste paper, and $1,070 to tex-
tiles.

Examples of Actual Recycling
Economic Development

A growing number of state and re-
gional associations are documenting re-
cyding economic development and are
designing policies to stimulate its
growth. Massachusetts calculated that
more than 200 facilities added nearly
$600 million of value to scrap in the State
in 1991 (Table 2.2). Recycling-related
enterprises employed nearly 9,500 work-
ers, with half working in the manufac-
turing sector (Table 2.3).6

In Washington State, between 1989
and 1992, 15,000 workers lost manufac-

Figure 2.3 Value of ONP Products

(

-

value ($ pet ton)

600 -

500 -

g
8

o
Z
o]

ewsprint

molded pulp

J

ONP: Oid newspaper.
Note: Values are based on sample faciliies, not industry averages.
Source:  Institute for Local Self-Reliance, 1994.
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Figure 2.4 Value of Various Products

in the State of Maine (1992)
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Source: Maine Waste Management Agenoy, April 1993,

turing jobs, while more than 2,000 found
employment in scrap-based manufactur-
ing companies. During that same period,
private investment in these facilities
totaled $380 million.

Recycling added nearly $300 million
and over 2,000 jobs to Maine’s economy in
1992, Scrap-based manufacturers added
$140 miillion in value and employed 600
workers. Another 770 workers found
employment at companies that support
the SBMs, adding an additional $100 mil-
lion in value®

In Pennsylvania, the more than 70
SBMs and 300 to 400 companies that sell
and distribute recycled products contrib-
ute significantly to the State’s economy.
The total number of recycling-related jobs
created or sustained is estimated to be
10,000.° New Jersey recognized 9,000 em-
ployees working for scrap-based manu-
facturers in 1991, As part of a larger plan
to bring 110,000 new jobs to the City by the
year 2000, New York plans to add 4,000
positions to the recycling field.!®

Table 2.2 Value-Added by Recycling Industries in Massachusetts (1991)
type of value added plants scrap handled | value added
recycling operation ($/year) (minimum) (tons/year) {$/ton)
scrap paper processors $42,909,000 45 657,000 $65
recycled paper manufacturers $475,307,000 23 656,000 $725
scrap glass processors $2,429,000 25 41,000 $59
recycled glass manufacturers $20,010,000 1 87,000 $230
scrap plastic processors $2,891,000 38 12,000 $241
recycled plastic manufacturers $58,000 2 60 $967
scrap metal processors $44,022,000 70 256,000 $172
recycled metal manufacturers $3,000 NA 15 $200
compost $400,000 NA 40,000 $10
total $588,029,000 204
processing $92,251,000 178 966,000 $05
manufacturing $495,378,000 26 743,075 $667
composting $400,000 NA 40,000 $10
NA: Not available.

Source: Massachusetts Department of Environmental Protection, July 1992.
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Potential Recycling Economic Development in a
City of One Million

Scrap-based manufacturersbring enormouseco-
nomic development potential to a typical US. city.
In fact, a city of one million people could fully or
partially sustain thirty facilities on secondary re-
sources that would otherwise be burned, buried, or
exported, assuming progressiverecovery and source
reduction programs, and a waste stream similar to
national characteristics.!’12 Table 2.4 presents a
hypothetical mix of facilities (patterned after exist-
ing plants) that could be located in a city with one
million residents. The choice of facilities is based on
the existing supply of scrap feedstock, the mainte-
nanceof sustainable recycling practices (closed-loop
recycling), and the production of high-value end
products. A source reduction level of 4 percent and
recovery rate of 66 percent by weight of MSW was
assumed. (Assumptions for this example are de-
tailed in Appendix B.)

Allin all, the results are impressive. In addition
to diverting more than 635,000 tons of solid waste
from local landfills and incinerators, thereby saving
nearly $10 million in disposal costs (assuming a
moderate $15 per ton tipping fee), the 30 facilities
add an average of $470 of value to each ton of
previously discarded material. In the process, they
would bring three-quarters of a billion dollars and
almost 2,000 manufacturing jobs to the community.
(An additional 2,550 jobs would be created in sup-
port of these manufacturing enterprises when a
multiplier effectis included. See following section.)

Table 23 Jobs Sustained by
Recyeling Industries in
Massachusetts (1991)

estimated | portion
type of recycling job no. of johs ! of total
manufacturing 4,640 49%
scrap processing 2,327 25%
recycling retail 600 6%
construction & equipment 1,000 1%
transportation & service 200 2%
government & nonprofits 300 3%
custodial 400 4%
total 9,467 100%

Source: Massachusetts Departmant of Environmental
Protaction, July 1992,

The facilities producea variety of products from
the city’s waste stream — glass tile to plastic trash
bags, textile fibers and rags to high-quality printing
paper. Some plants — such as the two aluminum
facilities in Table 24 — are interdependent. The
dross (an industrial byproduct) plant receives its
feedstock from the aluminum minimill, then sells a
portion of its product back to that same plant. The
detinning operation produces steel from the waste
stream then sells it to the steel minimill.

Many of the products listed in Table 2.4 have
leading-edge post-consumer recycled-content lev-
els. While 100 percent post-consumer content is not
unusual for some products, such as paperboard, the
use of high percentages in products such as plastic
packaging and plastic sheeting has been accom-
plished only recently.

Constrained by the limited scrap recovered from
a population of one million, some manufacturing
plants will draw recyclables from a larger area. For
example, the smallest feasible newsprint mill re-
quires the ONP of 3 million people, and the automo-
bile battery recycling plant gets just 15 percent of its
feedstock from a city of one million. As noted in
Table 2.4, five of the 30 manufacturers listed draw
feedstock from an expanded area.

Of the nearly 2,000 manufacturing jobs pro-
vided by the 30 factories, almost 40 percent come
from the large factories in the paper sector. The
wood sector provides a more diverse employment
base, employing 100 people at a moderate-size hard-
board plant, 15 at a pallet-refurbishing operation, 10
at each of two mulch facilities, and five at a stable
bedding operation. This diversification places less
reliance on a single facility to fulfill an area’s em-
ployment needs, and distributes jobs over a wider
geographical area.

Of all the plants presented in Table 2.4, the
battery facility adds the most to the local tax base —
more than $200 million per year. Smaller plants,
including theartglass, paving aggregate, PVC(poly-
vinyl chloride) plastic products, pallet repair, and
stable bedding operations, exist on annual revenues
of less than $1 million. The aluminum and steel
minimills, producing relatively large volumes of
high-value products (60,000 and 50,000 tons per year
respectively), account for nearly 40 percent of the
total scrap-based revenue. As with jobs, the diversi-
fication of facilities — large centralized sources of
revenue commingled with many small localized

Institute for Local Self-Reliance 9
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sources — provides a healthy economic environ-
ment for the area.

The final column of Table 2.4 indicates the value
that each operation adds to the average ton of scrap
utilized. The glass sector demonstrates the wide
range of value that can be added to a community’s
cullet (crushed scrap glass). Used as an aggregate,
cullet in pavement (glasphalt) is worth only $30
more per ton. But the value climbs steadily as the
glass is used to make new bottles {$330), art glass
~ ($510), or glass-bonded tile ($2,500). Plastics tend to

add the most value on a weight basis because of their
low density and low value as scrap (e.g., a ton of
expanded polystyrene produces a huge number of
egg cartons, resulting in a high dollar value).
(Appendix A).

Another important factor is the trade-off be-
tween volumeand value for different facilities. Glass
tile and polystyrene packaging, for example, use
relatively little scrap, but command a high price per
ton on the market. Alteratively, products such as
aggregate, glasphalt, and animal bedding can ab-
sorb large volumes of scrap, but have a low per-ton
sales price. Manufacturers of high-value products
provide high per-ton revenue to host communities,
while the producers of high-volume products en-
sure a stable market for collected recyclables.

The figures presented in Table 2.4 are based on
existing state-of-the-art facilities and industry data.
Even though economic factors, such as material
prices, transportation costs, interest rates, and infla-
tion change continually, the information is
representative of the opportunities for today’s
manufacturers.

Invigorating the Local Industrial Sector

In addition to jobs and revenue, scrap-based
manufacturers bringotherbenefits to their host com-
munities, including demand for local products and
services, and a steady supply of products for the
immediate region.

A production plant must be supported by the
region’s business community. Its demand for prod-
ucts (such as feedstock materials, replacement parts,
office supplies, etc.) and services (such as food ser-
vicesforitsemployees, administrative services, clean-
ing and maintenance, etc.) add to the local economy.

The number of indirect jobs related to scrap-
based manufacturing enterprises can be estimated
using a multiplier. Multipliers calculated for the

Chicago area for numerous manufacturing indus-
tries range between 1.2and 3.2, while Maine found
2.3 total related jobs for each one in the scrap-based
manufacturing sector.* Using 2.3, the total number
of jobs brought to our example city of one million
residents is 4,550. A similar increase in revenues is
also realized.

A production facility may also provide other
companies with feedstock for their operations, asin
thecaseofadetinning plantand a steel minimill. The
detinning operation retrieves high-grade steel from
scrap tin-plate and sells that material to a steel mill.
Alocal minimill then canbuy the scrap directly from
the detinner, thus avoiding long-distance shipping
and brokerage fees. This availability of feedstock
also can stimulate the local economy.

ENVIRONMENTAL ADVANTAGES OF
SCRAP-BASED MANUFACTURING

Scrap-based manufacturers impact the environ-
ment less than most of their virgin-material-based
counterparts. They use less energy, water and natu-
ral resources, reduce the local solid waste disposal
burden, and produce less air, water and land pollu-
tion — all while making comparable products.

All of these ecological savings translate into
economic savings as well (often called “externali-
ties”), either directly in the short-term or indirectly
over a longer period of time. In the case of energy,
the reduced requirements realized by a factory that
switches to a scrap emphasis are immediately re-
flected in a lower fuel bill. Likewise, pollution
control costs decrease with an increase in scrap
usage. Slowing. the rate of depletion of a finite
natural resource (such as bauxite ore used to make
aluminum), however, requires a broad view to rec-
ognize the economic benefits involved. One study
completed by the Massachusetts Institute of Tech-
nology found that states with stronger environmen-
tal policies consistently out-performed the less-pro-
tective states on all economic measures.!®

Reductions in various negative environmental
impacts are listed in Table 2.5. These figures are
estimates taken from a number of sources. Alumi-
num manufacturers have the greatest amount of
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Table 24 Recycling Economic Development Potential in a City of One Million
product local post-
post- no. consumer annual value added
consumer of scrap gross toone ton
products content plants | used (TPY) jobs revenue of local scrap
abc rubble
paving material* 25% 1 40,000 20 $4,000,000 $370
aggregate 100% 1 20,000 5 $160,000 $10
subtotal 2 60,000 25 $4,160,000 $250
glass
tile 30% 1 3,600 75 $40,000,000 $2,500
ar glass 80% 1 500 5 $300,000 $510
containers 52% 1 38,000 250 $37,000,000 $330
glasphalt 10% 1 4,300 5 $1,500,000 $30
sublotal 4 46,400 335 $78,800,000 $473
metals
aluminum products* 60% 1 6,000 50 $150,000,000 $3,000
aluminum dross 10% 1 18,000 20 $2,500,000 $240
detinned stee! 100% 1 9,000 10 $1,900,000 $170
steel products 100% 1 10,000 50 $150,000,000 $1,200
subtotal 4 43,000 130 $304,400,000 $1,024
paper
tissue 100% 2 41,000 250 $30,000,000 $640
newsprint* 100% 1 37,000 220 $57,000,000 $560
printing & writing 50% 1 24,000 120 $50,000,000 $550
cellulose bidg. insul. 82% 1 7,000 10 $2,000,000 $290
paperboard 100% 1 79,000 180 $21,000,000 $220
subtotal 6 188,000 780 $160,000,000 $423
plastics
PS packaging 25% 1 500 150 $1,000,000 $1,700
dimensional lumber 100% 1 3,400 50 $3,000,000 $1,000
LDPE bags 30% 1 2,000 50 $4,000,000 $1,000
PVC products 10% 1 25 10 $250,000 $1,000
PET packaging 100% 1 960 25 $1,800,000 $950
HDPE sheeting 90% 1 960 20 $1,500,000 $300
subtotal 6 7,845 305 $11,550,000 $1,026
rubber
flooring 85% 1 1,700 25 $1,200,000 $600
wood
hardboard* 45% 1 20,000 100 $12,000,000 $230
pallets 100% 1 6,000 15 $600,000 $100
mulch 100% 2 14,000 20 $1,200,000 $75
stable bedding 100% 1 4,500 5 $200,000 $45
subtotal 5 44,500 140 $14,000,000 $145
other
auto batteries” 99% 1 6,500 120 $210,000,000 $1,000
textile products 100% 1 10,000 120 $3,000,000 $200
total 30 407,945 1,980 $767,110,000 $452

Acronyms: abc, asphalt, brick, & concrete; PS, polystyrene; LDPE, low-density polysthylene; PVC, polyvinyl chloride; PET, polyethyl-
ane terephthalate; HDPE, high-density polyethylene. )
*Additional scrap is required from the surrounding region to supply this medium-sized manufacturing plant.
Note: Subtotals and totsl for value-added column are weighted averages.

Source:

Institute for Local Self-Reliance, 1994.
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environmental incentives to recycle as seen in Table
2.5, while steel and plastic manufacturers also enjoy
significant ecological advantages by utilizing scrap.

Conservation of Resources

All scrap-based manufacturers reduce the con-
sumption of virgin materials. In 1990, recycled
paper mills used 21,791,000 tons of scrap paper,6
sparing more than 370 million trees. Steel recycling
reduces useof ore, coal, and limestone by 90 percent.
Los Angeles’ use of 100 percent recycled asphalt has
saved approximately 8,000,000 gallons of crude oil
that would have been used to manufacture virgin
asphalt.’”

Besides the obvious reduction in use of natural
resources, scrap-based manufacturing generally re-
quires less energy and water. Thisis duetoareduction
in the amount of processing required to bring recycled
and virgin feedstocks to the same point in the produc-
tion process. For example, debarking, chipping, and
pulping trees is much more energy and water inten-
sive than simply repulping waste paper. Likewise for
steel — melting ferrous scrap requires much less en-

-ergy and water than reducing iron ore and coal in a

Increasing the energy efficiency of the domestic
industrial sector should be a desirable goal. Indus-
try needs account for one-third of the nation’s en-
ergy demand. Recycling is playing a significant role
in reducing this over-dependence on fuels. Figures
2.5 through 2.8 show the approximate energy costs
per ton of products manufactured in four different
industries. Each graph compares the energy costs
required for manufacturing a ton of product for
varying recycled-content levels — zero percent (vir-
gin), the industry average, and the state of the art.
Although these economic savings are already sig-
nificant, an adjustment of the cost of energy to more
closely reflect the actual cost of that energy (e.g.,
through an energy tax) would provide furtherincen-
tive for increased scrap utilization.1

Reduction of Solid Waste Disposal

Recycling diverts material from solid waste dis-
posal facilities. This brings economic and environ-
mental benefits to communities by extending the life
of their landfills and by delaying the costly siting of
burn and bury technologies that may ultimately
harm the local environment. (In the past decade,
over 14,000 landfills have closed and less than 1,000

virgin-material-based milL have opened in the face of increased waste genera-
tion, largely due to public pressure.)
Table 25 Reduced Environmental Impacts by Industries Pollution Prevention
when Scrap Replaces Virgin Feedstock

As previously

environmental ____percentage reduction ?;ﬁﬁdm?f;‘,’:fo‘}f,ff;‘f

impact aluminum | giass | paper | plastics | oll | steel terials processing,

energy use 90-97 432 2374 67 67 4774 map;bm“}:s“:f:i‘:

virgin materials use 98 97 98 08 98  90-98 w““me'r and land bol.

mining waste NA 80 NA NA NA 97 | jution, As shownp(;n

air poliution 95 20 74 S0 NA 85| goble 25, air emis-
water pollution 97 NA 35 88 NA 76 | ions are reduced b

water use NA 50 88 NA NA 40| ool ercent when

environmental cost* 84 33080  NA L NA 2| Lo

NA: Not available. Place virgin ones in

*Total enviranmental impact of production.

Sources:  Robert Cowles Letcher and Mary T. Sheil, “Source Separation and Citizen Recycling,” in
William D. Robinson, ed., The Solid Waste Handbook, John Wiley & Sons, New York, 1986;
Aluminum Extruders Association, The Shapsmakers: Extrusion Showcase, Wauconda,
llinois, 1992; Glass Container Marksts in the New York Ragion, prepared by Resource
Management Associates, Napa, California, for New York State Department of Economic
Development, Albany, New York, May 1992; Nottingham University Consultants, England,
1892, Mark A, Adams, Sodiety of Tribologists and Lubrication Engineers “Used it Legisla-
tion and Polluion Prevention,” independent Lubricant Manufacturing Association 1990
Annual Meeting, October 15, 1980; "Recycling Scrap fron and Steel,” Institute of Scrap
Recycling Industries, Inc., Washington, DG, 1990; Tellus Institute, CSG/Tellus Packaging

various manufactur-
ing processes. The
rangefor water pollu-
tion reductions is 35
to 97 percent. Onein-
novative process that
produces 100 percent
recycled asphalt from
old streets produces

Study, Boston, Massachusetts, 1991; Institute for Local Self-Reliance, 1994.
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Figure 2.5 Estimated Aluminum
Production Energy Costs for
Varying Scrap-Content Levels
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Figure 2.7 Estimated Paper Production
Energy Costs for Varying
Scrap-Content Levels
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Institute for Local Self-Reliance, 1994,

Figure 2.6

Estimated Glass Container
Production Energy Costs for
Varying Scrap-Content Levels

4 A
g
]
8
oy
g
o
0% - 0% 90%
virgin average SOTA
scrap content
- J

SOTA: State-of the-art recyclad-content levet.

Source:

Institute for Local Self-Reliance, 1994.

Figure 2.8 Estimated Steel Production

Energy Costs for Varying
Scrap-Content Levels
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Institute for Local Self-Reliance, 1994,
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zero emissions by utilizing a new technology. Ad-
ditionally, use of local scrap reduces air poilution
caused by transportation.

Figure 29 U.S. Pollution Control Costs (1972-2000)
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Note: Data for 1992, 1997, and 2000 are projections.
Source: U.S.EPA, 1991,

Reducing emissions is important not only for
quality-of-lifeissues, butalso for thebottom line. By
the year 2000, local communities will spend more

than$100billion per year addressingair
and water pollution.!* Figure 2.9 shows
the rising annual cost of poliution con-
trol in the United States. Transition to
scrap-based manufacturing
offers a solution to the problem of
industrial pollution by preventing it,
instead of attempting to control pollu-
tion after it has been generated. “End-
of-pipe” technologiesarecostly and not
as effective, since they simply displace
toxins from one medium (air, water,
land) to another.

The private sector bears the major-
ity of pollution prevention costs, local
and state governments pay 25 percent,
and the federal government coversonly
15 percent (Figure 2.10)2° This indi-
cates that pollution control is a local
economic issue. Reducing this cost is
one more impetus for manufacturers to
increase use of recycled feedstock, and
for states and localities to encourage the
growth of scrap-based manufacturing
through appropriate policies (see
Chapter 5).

Figure 2.10 U.S. Expenditures on Potllution Prevention (1990)
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Source: U.S. EPA, 1991,
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CHAPTER 3
STATE-OF-THE-ART

ScRAP-BASED MANUFACTURING

Today’seconomicand environmental challenges
require a reexamination of what is understood as
economic development. Too often, communities
pour all available resources into attracting one huge
factory to solve all of their economic woes. Even if
such a deal works to the city’s “advantage,” the
community’s economic health is closely tied tothis
one company. Today more communities are striv-
ing to attain the goals of sustainable development,
including diversifying the local manufacturing sec-
tor through a variety of appropriately-scaled plants.
Although the meaning of sustainable development
may vary, it is always based on the fundamental
premise of meeting the needs of a community with-
out depleting the resource base essential to sustain-
ing life. Appropriately-scaled scrap-based manu-
facturing is a step towards that goal.

Leading the way in this field are state-of-
the-art scrap-based manufacturers. State-of-
the-art SBMs use high percentages of scrap
(especially post-consumer), make high-value
products (often by “closing the loop”), are
appropriately scaled, and apply innovative
technology to accomplish these feats. Com-
munities realize greater benefits when they
develop policies to promote these facilities
locally. What followsis a discussion of each of
these fourfacets of state-of-the-art waste-based
production.

HicH-VALUE PRODUCTS

Value Added

The scrap-based manufacturer, like all
manufacturers, adds value to raw material
through the production process. But whatsets
one SBM apart from another in this area is the
amount of value thatitadds. This differenceis
demonstrated in the case of production from

scrap glass into four end products: glasphalt, con-
tainers, art glass, and glass-bonded tile. Figure 3.1
shows the increasing level of value added for these
products. Similarly, Figure 2.3 displayed this rela-
tionship for products made from ONP, with animal
bedding, cellulose building insulation, molded pulp
products, and new newsprint selling for between
$35 to $570 per ton. Figure 2.4 examined this issue
for four other products. (See Appendix A for more
information regarding value-added.)

Products with greater value-added are desir-
able because they tend to hold greater economic
development potential. In the case of jobs, this
translates to a greater number of positions and/or a
greater degree of skill for the positions. In the case of

Figure 3.1 Value Added to Glass Cullet

value added to scrap ($ per ton) )

\.

for Four Products
3,000 -
2,000
1,000
$30
0 .

glasphalt containers art glass glass-bonded
{10%) (30%) {97%) ftile (70%)

Note: Percent figures are the scrap-content levels of the products.

Source:

Institute for Local Self-Reliance, 1994.
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revenue, greater value-added tends to translate into
more money added to the local tax base.

Value versus Volume

The level of income for a plant also depends on
its production capacity. The relationship between
value and volume is critical when evaluating SBMs.
For example, cullet used in art glass is much more
valuable than cullet used in glasphalt, yet glasphalt
operations tend to use many times more cullet than
art glass operations. This trade-off must be evalu-
ated to the advantage of local needs.

Recycling Levels

The highest value product manufactured froma
recycled material is often one returns a scrap mate-
rial to its original use (i.e., close the loop). Examples
of closed-looprecycling include ONP into new news-
print, container cullet into new glass containers,
and aluminum UBCs (used beverage containers)
into new cans. (This also is referred to as primary
recycling in this document.) Secondary recycling
occurs when scrap is recycled into a new product
that is also recyclable. Examples include mixed
paper into paperboard or molded pulp products,
tires into rubber mats, and cullet into tile. And
finally, tertiary recycling occurs when a material is
remanufactured into something other than its origi-
nal form, which itself is not recyclable. Examples
include mixed paper into tissue and ONP into cellu-
lose. Often, the higher therecyclinglevel, thegreater
the economic development potential.

An additional benefit to primary recycling is
that it allows materials to stay in the recycling loop
instead of winding down and out of it. Many mate-
rials can be recycled a nearly infinite number of
times through primary recycling. These include
steel, aluminum and other metals, and glass. Petro-
leum products, including plastics, synthetic rubber,
and lubricating oil, experience very litile degrada-
tion, and therefore can be recycled many times.
Organic materials travel through the recycling pro-
cess fewer times, For example, the fibers in paper
tend to shorten beyond usefulness for new paper-
making after five to twelve times through the recy-
cling process.2! Quality is not sacrificed in paper
products, though, as the too-short fibers pass out of
the system through a screening process in the mill
and are used in other applications. This is not a
limitation to recycling, because, even with progres-
sive recovery rates (above 60 percent) the virgin
stock is sufficient to supplement the recovered fiber.

Hicl RecYCLED-CONTENT LEVELS

State-of-the-art facilities exist in all scrap-based
manufacturing sectors. If a range of these facilities
— using asphalt, glass, metals, paper, plastics, rub-
ber, textiles, wood, and other materials— were tobe
established in acommunity, they could convert more
than two-thirds of the generated waste into new
products (see Chapter 2). This projection isbased on
the factories making products with high recycled-
content levels.

High recycled-content levels have risen —both
on the average and at the maximum — over recent
years, asprogressivemanufacturers have donewhat
others had called impossible. Table 3.1 summarizes
for numerous products thenational average, current
maximum, and potential maximum recycled-con-
tentlevels for both post-consumer and total recycled
content. The current maximum levels imply that at
least one plant in the United States is making the
product at the recorded percentage. The potential
maximum levels are based on interviews with in-

dustry experts.

Of special importance is post-consumer content.
Post-consumer, loosely defined, means that the ma-
terial already hasserved itsintended purpose, all the
way through to the end user. Pre-consumer material
(including industrial, in-house, and inventory scrap)
is typically of greater value than post-consumer, and
therefore often already is recycled at near-maximum
levels. The challenge in recydling is to increase post-
consumer scrap use, because that material is
underutilized dramatically in the United States. Prod-
ucts that attainnew levles of post-consumer content
are deemed state of the art.

One such product is a 100 percent post-con-
sumer recycled-content plastic curbside recycling
bin. The HDPE bin is produced by Poly-Anna Plas-
tics, Inc. (Milwaukee, Wisconsin), and is made with
a special mold to accommodate the maximum level
of post-consumer material. No other manufacturer
has matched Poly-Anna’s effort on this front. An-
other manufacturer, Evanite Fiber Corporation
(Corvallis, Oregon), makes hardboard for building
applications from 48 percent post-consumer wood
chips from pallets, with most of the remaining con-
tent coming from pre-consumer scrap. This use of
scrap is highly unusual in an industry that relies
primarily on virgin wood chips.22
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Table 3.1  Recycled Content of Varlous Products
recycled content (%) .
natlonal average current maximum potential maximum
industry | product post-cons. | total post-cons. | total post-cons. | total
glass* clear glass 25 30 48 50 90 90
colored glass 25 30 74 78 90 90
metal” aluminum 56 65 80 90 100 100
bi-metal <5 20 10 25 100 100
steel <5 20 10 25 100 100
paper cellulose bidg. insul. 60 80 80 80 80 80
molded pulp 50 100 100 100 100 100
newsprint 9 17 100 100 100 100
paperboard 23 25 100 100 100 100
printing & writing 2 6 50 100 100 100
tissue 30 42 100 100 160 100
plastic* HDPE <1 <1 100 100 100 100
PET <1 <1 100 100 100 100
PS <1 <1 40 40 100 100
PVC <1 <1 <5 50 100 100

post-cons.. Post-consumer recycled-content level.
*Figures presented are for container products only.
Sources:

Institute for Local Salf-Reliance, 1994; Scientific Gertification Systems, 1993; Scrap Processing and Recyciing, May/June

1992; Resourca Recyding, February 1992; Glass Packaging Institute, 1991; Newspaper Assoclation of America, 1991;

American Paper institute, 1991; Franklin Associates, 1991.

Consumers, however, are frustrated by false or
misleading claims of recycled content. A lack of
standard definitions for pre- and post-consumer
content hampers efforts to promote high recycled
content. Several organizations are addressing this
issue, including the National Recycling Coalition
(Washington, DC), the American Society for Testing
and Materials (New York, New York), Scientific
Certification Systems (Oakland, California), Green
Seal (Washington, DC), and Conservatree Informa-
tion Services (San Francisco, California).

APPROPRIATE SCALE

Contrary to the belief that giant corporations
dominate U. S. industry, most domestic production
is generated in shops of 100 employees or fewer. In
the United States, small manufacturers account for
one-third of the gross national product. Four-fifths

of Chicago’s industrial jobs are held by firms with
less than 50 employees. A survey found that two-
thirds of Cleveland-area firmsemployed less than 25
people, while 94 percent employed less than 1002
Anappropriately-scaled SBM is one thatis designed
tobe profitable by using local scrap to meet demand.

In addition to the availability of raw material
and local demand, determining factors of plant size
include capital costs and economies of scale. For
example, the paper industry is characterized by
large, vertically integrated corporations that domi-
nate most paper markets with mills that produce as
much as 1,000 tons per day. Competition is fierce in
such markets for a small-scale mill (producing less
than 100 tons per day). Such an enterprise can save
transportation costs associated with receiving raw
materials and delivering finished products. In fact,
several states report that transportation costs are the
biggest barrier to finding markets for their collected
recyclables.2¢
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Examples of small-scaleremanufacturersinclude
Optimum Art Glass, Inc. (Eaton, Colorado), which
manufactures 3 tons of colored sheet glass per day
{compared to typical flat glass plants that run at
1,000 tons per day), and Coon Manufacturing
(Spickard, Missouri), which makes 5 tons of high-
value recycled-plastic products per day.?>

INNOVATIVE USES OF TECHNOLOGIES

Lack of appropriate technologies often is cited
by industry as a barrier to increased use of recycled
materials. But evidence is mounting that many of
recycling’s barriers are being hurdled by innovators
using new methods with existing equipment or by
inventing new mechanisms or systems. Areas of
concern being addressed with technological innova-
tion include contaminant removal, color and grade
sorting, and utilizing rarely recycled materials.

Contamination

The increased use of post-consumer materials
has introduced new challenges to recycling indus-
tries., but methods for sorting and removing con-
taminants are being developed to address these new
problems. As a recycled material’s quality is up-
graded via sorting and processing, the value of the
material isincreased. Thisisillustrated in Figure 3.2.
Low-quality waste paper is often used to make box-
board, but if some grading and contaminant
removal occurs, thenitis used in higher-value tissue
products. If further sorted, the high-grade deinking

Figure 3.2 Examples of Product Tolerance

to Contaminants

waste paper can be sent to the highest-value end use
- printing and writing paper.

Automated Sorting

Recycling’s cost effectiveness can be improved
through automation of some sorting tasks. Glass
and plastic containers are the focus of most automa-
tion efforts. These materials are currently manually
sorted, although some new systems show promise
for increasing worker productivity and safety.

In glass recycling, several automated systems
have been designed to separate glass containers by
color, but none have met with commercial success.
Some of these systems separate cullet, while others
separate whole containers. Other efforts concen-
trate on removing ceramic contaminants from the
glass stream.26

In plastic recycling, the sorting process concen-
trates on separating different resins, although color
sorting may be required in some applications. The
need to separate resins economically has spawned a
variety of technologies that employ mechanical,
physical, and chemical processes, some of which
separate whole bottles, while others sort flakes.

Plastics Resin Separation Specialists, Inc. (Ander-
son, South Carolina) has the first commercial system
to color sort plastic flakes. The system is proprietary
and involves “a series of elimination made by a
viewing process.”” Magnetic Separation Systems,
Inc. (Nashville, Tennessee) sells a system that sorts
whole plastic containers by resin and color.

Rarely Recycled Materials
Industries that recycle a rarely re-
cycled material reap all the benefits of
scrap-based manufacturing, as well as
those foundin a niche market. Examples
of these companies include Optimum

. N\ Art Glass, which mixes flat and con-
tainer cullet to make its product. Few
enterprises utilize scrap flat glass, and no
known plants mix it with containercullet,
Ohio Pulp Mills, Inc. (Cincinnati, Ohio)
recovers paper pulp from poly-coated
milk and juice cartons.?® Factories are

glass glasphalt t!les containers ?ai:'?ll;nfec l;::l;mzdnais%ﬁzggcf%:
motals rebar pipes thin sheet . . \
paper boxboard tissue P&W paper household batteries to engineered plastic
plastice plastic lumber bins containers Tesins.
rubber artificial reefs  gravel substitute asphalt rubber

. _J/

Sourca: Institute for Local Self-Reliance, 1994,
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CHAPTER 4
THE POTENTIAL OF

SCcRAP-BASED MANUFACTURING

Closeexaminationof today’s scrap-based manu-
facturing trends reveals a promising future for ex-
panding scrap-based activities. Possibilities for
growth are buoyed by several factors, including the
growth of a number of recycling-related industries,
increase in demand for recycled goods, and increase
in supply of scrap feedstocks. The State of Maine
expects its scrap-based economic activity to double
in two years, resulting in 4,300 jobs and $580 million
in value-added by 1995.2° However, obstacles to the
growth of scrap-based manufacturing exist. They
include the supply of quality feedstock, financing of
new scrap-based manufacturing projects, and de-
mand for recycled products.

PosSSIBILITIES FOR GROWTH

Industry Growth Rates

As primary industries, such
as paper and plastic, experience

Other industries, such as steel, have not shown
a historically steady rate of growth. Instead, they
fluctuate with the national economy and other fac-
tors. The steel industry has traditionally used fer-
rousscrap in production, therefore, theratio of scrap
consumed to total production is more than 50 per-
cent (Figure 4.3). Nonetheless, significant amounts
of ferrous scrap remain unrecovered or exported.

The glass container industry faces its own set of
challenges. Glass is losing market share to other
materials (such as aluminum and plastic), so thatits
overall level of production is declining. However,
the current industry-average recycled-content level
(about one-third) could be doubled with existing
technology (Figure 44 ).

Figure 4.1 Annual U.S. Papet/Board Productiori &
Waste Paper Use (1970-92)

growth, the opportunity for in- 4
creased scrap-based production
grows, too. Both an increase in
demand for end products and
an increase in the availability of
discarded respurces act as
stimuli for increased waste-

80 J [ total paper/board produced
[ waste paper used

based production. Thisisshown
in Figures 4.1 and 4.2 for paper

and plastic, respectively. 30
The plastics industry has an 20
especiallylarge gap betweendo-

mestic production and use of
recovered scrap. This is prima-
rily due to low recovery rates, L

production & consumption (million tons)
F-3
<

but also to high export levels of

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1¥90 1992

_/

plastic scrap (see Table 1.2).

Note: Data for 1992 is a projection.

Source: American Paper and Forest Association, 1892.
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Figure 42 Annual U.S. Plastic Production & Scrap

Use (1980-92)

tages over other insulating materi-
als (mainly fiberglassand expanded
plastic), such as R-value, fire perfor-
mance, and installer-safety. In1989,

~

24
B praduction of plastic

18

12

Bl consumption of scrap plastic

W cellulose had 3 percent of the build-
ing insulation market.

Feedstock Availability

Adding to the reasons for scrap-

based manufacturing’s promising
future is the ever-increasing supply

of feedstock. Recycling collection

efforts are occurring at all levels —

residential, industrial, commercial,

institutional, and governmental —

and these new programs are netting

record amounts of secondary mate-

production & consumption (million tons)

1984

\.

1986

rial for the manufacturing sector.

Figure 4.5 illustrates the grow-
ing amount of scrap recovered from

Note: Data for 1992 is a projection.
Sources: Chemical & Engineering News, 1991
American Plastics Council, 1993.

Growth for Specific Products

Some recycled-content products have great po-
tential for increased demand. These include rubber-

ized asphalt, cellulose building in-
sulation, detinned steel, recycled
aluminum dross, printing and writ-
ing gradesof paper, and plastic food
and beverage containers.

Under Section 1038 of the
Intermodal Surface Transportation
Efficiency Act (ISTEA), rubberized
asphalt stands to realize significant
growth. The Actmandates recycled-
content levels for pavements, favor-
ing use of scrap tires (5 percent by
1994, 10 by 1995, 15 by 1996, and 20
by 1997, with certain caveats).® Rub-
berized asphaltwill experiencerapid
growthfromitscurrent marketshare
of less than 1 percent of U.S. roads,
providing ample opportunity for
rubber entrepreneurs.

Cellulose building insulation,

made from 100 percent waste pa-
per, holds many technical advan-

93; U.S. EPA, 1992;

the MSW stream. (MSW excludes
industrial waste and C&D, or
construction and demolition. de-
bris.) From 1985 to 1990, the amount
of materials recycled increased sig-
nificantly. The U.S. EPA predicts that this trend will
continue through the year 2000,%! although these
projections are based on conservative assumptions.

Figure 4.3 Annual U.S. Steel Production & Ferrous

Scrap Use (1960-90)
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Source:  U.S. Department of Commerce, 1684, 1992.
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Figure 4.4 Annual U.S. Glass Container Production

& Cullet Use (1980-92)
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Note: Data for 1992 is a projection.

Sources: U.S. Department of Commerce; Glass Packeaging institute;
Resource Management Associates, Napa, Califomia; 1992-93.

OBsTACLES TO GROWTH

Despite many positive indicators, the fu-
ture of recycling does face many difficult chal-
lenges. Obstacles to further success must be
overcome, including guaranteeing a steady
supply of quality feedstock,
improving financing mechanisms for SBMs,
and increasing demand for recycled-content
products.

Supply of Quality Feedstock

While the amount of scrap being recovered
from the waste stream is increasing, issues of
quality, quantity, and price are of paramount
concern to scrap-based manufacturers. De-
spite increasing levels of waste generation and
recovery, many more recyclables could be
recovered. Figure 4.6 shows the expanding
level of MSW and the amounts buried, burned,
and recycled. While recycling levels more than
doubled between 1985 and 1990, incineration
grew at an even faster pace. The conservative

projections of the U.S. EPA expect recycling to
grow modestly, as incineration volumes in-

crease too. Others foresee recy-
cling addressing nearly half of
the MSW stream in the next few
years, with incineration drop-
ping off towards zero, and the
overall amount of waste gener-
ated decreasing significantly,
thus reducing landfill depen-
dency.

Much of what is collected
for recycling is shipped out of
the country, resulting in losteco-
nomic opportunity, as the re-
cipient foreign countries gain
the benefits of scrap-based
manufacturing — such as job
creation, revenue generation,
and an overall stimulation of
their economies. Table 1.2
shows export levels for some
scrap materials in 1990, and
theselevels tend toincrease over
time. While huge quantities of
ferrous scrap and waste paper
are exported annually (12.1and

Figure 4.5 Feedstock Availability from

MSW (1960-2000)
4 )
% A paper & paperboard

A metals
% 504 0O glass
5 W plastics
- @ wood
5 404 £ rubber & leather
L 0 textiles
5 B other materials
é 30+
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g 104

1960 1965 1870 1875 1980 1985 1000 1805 2000

Note: Data beyond 1990 are projections.

Source: U.S. EPA, 19982,
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Figure 4.6 Where Your Trash Goes (1960-2000)

result in the need for fewer respurces
dedicated to sorting. If glass bottles

250 -

B recycled
1 B bumned
2004 B buried
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soff

and mix with other materials and other
colors of glass, then common sense
dictates that special care be taken to
avoid that mixing.

\ and jars break in the collection process

Other efforts — from better mate-
rial handling systems on collection
trucks, to automated sorting systems
in processing facilities, to more
forgiving manufacturing technologies,
to education programs for all
involved in the recycling process —
are being made to improve the quality
of materials. (See Chapter 3.)

Priceincentivesare another means

total MSW generated (million tons) )

of improving the quality of recyclables.

‘l-"

0

\.

1960 1965 1970 1975 1980 1985 1990 1995 2000

Some mills inspect all incoming loads
of potential feedstock, grade the mate-
rial, and pay the supplier according to
-/ its quality. In some cases, the below-

Nota: Data beyond 1990 are projections.
Source: U.S.EPA, 1662

6.5 million tons in 1990, respectively), other lesser-
volume materials representadditional losteconomic
opportunity. Such is the case with plastic bottles, of
which only 210,000 tons were exported in 1990.
However, this represented more than half of all
plastic bottles collected for recycling in the United
States that year.

Closely related to the issue of quantity of feed-
stock is its quality. As many recyclers discover in
their start-up stage, below-spec materials are gar-
bage, and manufacturers will notbuy garbage. There-
fore, there have been concerted efforts by many to
improve the quality of collected feedstocks. Con-
tamination typically comesin two forms: fromother
types of recyclables (e.g., broken glass mixed with
ONP, or incompatible plastic resins mixed together),
or from non-recyclables (e.g., dirt, gravel, or materi-
alsrecycled elsewhere butnot by thelocal program).

One of the most obvious solutions to reduce
contamination of recyclables is to avoid mixing the
various types of materials during collection and
processing. Minimizing the mixing of materials will

specloads arejust turned away. How-
ever, due to the relative youth of most
recycling-related efforts and the dy-
namic nature of the field, these price
incentives are difficult to implement.

Feedstock prices also can act as an impediment
to increased remanufacturing. In spite of the other
economic benefits of recydling (energy and natural
resources savings, pollution prevention, solid waste
reduction, job creation, etc.), prices for scrap feed-
stocks must be competitive with their virgin-mate-
rial counterparts today if manufacturers with short-
term financial concerns are to switch to recycled
materials. Figure 4.7 shows the national average
prices paid by manufacturers for various scrap ma-
terials, ranging from about $15 per ton of green glass
to $635 per ton of aluminum UBCs. Most scrap
feedstocks are purchased for a lower price than the
virgin resources that they replace. Such is the case
with glass containers, where average batch cost is
about $45 to $50 per ton for virgin material while
average cullet costs are between $15 and $50. Plas-
tics, however, are a different matter, as the world-
wide glut of virgin resin has depressed prices below
the cost of collection and processing of most scrap
plastics. In general, government subsidies for en-
ergy, transportation, and natural resource extrac-
tion all tilt the playing field to the advantage of
virgin feedstocks.
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Financing Scrap-Based Manufacturers

Many scrap-based manufacturing enterprises
are recent start-ups undertaken by entrepreneurs.
These business ventures often are seen as too risky
by the traditional lending establishment, so SBMs
turn to other sources for capital. Government poli-
cies have been especially helpful in providing low-
interest loans for new ventures and conversions.

Another interesting development is the linking
of community development organizations withnew
scrap-based manufacturing enterprises. In this rela-
tionship, the community development organization
provides low-interest funds in exchange for a piece
of the new company to be located in its neighbor-
hood. The community benefits from new jobs, rev-
enue and a local market for its recyclables, and the
company gets both capital and the backing of its host
community. (See Chapter 5.)

Level of Demand for Recycled Products

Finally, despite a general increase in demand for
recycled products, consumption of recycled prod-
ucts must escalate exponentially if recycling is to
achieveits potential. For example, despiteincreased
amounts of recycled printing and writing paper
purchased in the United States, three mills that spe-
cialized in that product closed their doors in 1992
due to shortage of demand. One policy designed to
address this problem is the recent Executive Order
from the White House mandating federal procure-
ment of printing and writing paper with a highlevel
of recycled content. (See Chapter 5.)

Figure 4.7 U.S. Average Prices Paid for Scrap Feedstocks (1992-93)
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ONP, old newspaper; OCC, old corrugated containers; PET,

polyethylene terephthalate plastic; HDPE, high-

density polysthylene plastic; HGD, high-grade deinking paper; CPQ, computer printout paper; UBC, used

beverage containers.

Nots: Averages calculated for period between December 3, 1992 and May 21, 1993,

Source: Facycling Times, Mid-Year Markets Update 1893
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CHAPTER 5

PoLricies To PROMOTE
ScrRAP-BASED MANUFACTURING

A manufacturer’s success depends heavily on
conditions in the collection, transportation, process-
ing, and marketing sectors (as shown in Figure 1.1);
therefore, government policies targeting these sec-
torssignificantly impact producers of recycled goods.
This chapter examines many government policies
that affect scrap-based manufacturing; not only
those policies that target the manufacturer, but also
those that affect supply of material or demand for
recycled-content products. As shown in Figure5.1,
government policies tend to impact manufacturers

Figure 5.1 Policies Focus on Supply,

the Manufacturer, or Demand

of recycled products in one of three ways: by
improving supply of feedstock, by assisting manu-
facturers’ operationsdirectly, or by influencing con-
sumer demand for theresulting products. Table5.1
lists several policies that assist SBMs.

PoLicies TO IMPROVE THE SUPPLY OF
ScrAP FEEDSTOCK

Availability of
Feedstock

The ability of a manu-
facturer to use secondary
materials depends on the
willingnessof haulersand

r

scrap-based
manufacturer

"\  municipalitiesto separate
and deliver the required
feedstock. High tipping
feesatlandfillsencourage
the diversion of waste
from disposal, which in
turn creates a low-cost
supply of material for the
end user, the manufac-
turer. Surcharges on tip-
ping fees, landfill bans on
certain recyclable prod-
ucts, deposit legislation,
and mandatory collection
programs legislated by
states, counties, and mu-
nicipalities have contrib-
uted markedly to increas-
ing the supply of second-
ary feedstock during the
past decade.

These measures have
caused some changes in

/

Source: Institute for Local Self-Reliance, 1994.

the way SBMs conduct
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Table 5.1

Policies Affecting Scrap-Based Manufacturers

policles to improve

labeling laws

mandatory recycling collection

high tipping fees at landfills and incinerators
burn & bury bans for certain recyclables

loan/grant programs for improved equipment

grant & loan programs for start-ups and R&D

the supply of feedstock deposit systems
ban sale of contaminant materials
technical assistance
remove subsidies for virgin feedstock
policies almed at
manufacturers tax incentive programs

loan guarantees

fines for non-compliance with recycled-content levels
ban sale of products that are not recycled locally

high environmental control costs to encourage recycling
high energy costs to encourage recycling

community joint ventures

recycling market development zones

policies to Increase government procurement
demand for recycled government price preferences for recycled products
products minimum recycled-content laws for the private sector

ease limitations on recycled-content food packaging
marketing assistance

Source: Institute for Local Self-Reliance, 1994,

business. Forexample, waste paper shortagesinthe
early 1970s forced one midwestern cellulose manu-
facturer to purchase ONP from collection programs
in Texas. However, due to recently implemented
Tllinois collection programs, manufacturers now re-
ceive paper locally at a lower cost.

One policy that has proven successful in several
states is depositlegislation, The ten states with some
form of “bottle bill” contain one-third of the US.
population, yet they recover two-thirds of all con-
tainers recycled in the country (Table 5.2). Onaver-
age, a person living ina bottle bill state recycles four
times more than a person living in a non-bottle-bill
state. Without the current legislation, today’s recy-
cling rates for containers would be less than half of
their current levels. New deposit legislation on a

local, state, and /or federal level will likely stimulate
recycling and its related economic development.

Quality of Feedstock

Material aloneis notenough. Feedstock quality
is vital to most scrap-based manufacturers as well.
For example, an Owens-Brockway glass bottle facil-
ity (Portland, Oregon) has reached post-consumer
recycled-content levels of 49 percent due in part to
the plentiful supply of cullet provided by Oregon’s
redemption laws. However, while redemption
legislation often ensures a large volume of material,
it does not guarantee the quality of secondary feed-
stock. Spokespersonsfor Owens-Brockway and other
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Table 5.2

Estimated Impact of Bottle Bills on Recycling (1990)

population redemption rate (%) pottion of national recovery (%)
bottle bill state (%) overall| alum.| glaas| plastic] overall | alum.l glass lplastlc

1 California 12 84 88 76 50 28 16 30 29
2 Connecticul i 88 88 94 80 3 2 4 5
3 Delaware <1 NA NA NA NA NA NA NA NA
4 Jowa 1 88 a5 85 80 3 2 3 5
5 Maine <1 88 92 85 50 1 1 1 1
6 Massachusetts 2 85 85 85 50 6 3 7 6
7 Michigan 4 93 93 93 50 10 6 12 9
8 New York 7 70 75 75 50 14 9 18 18
g Oregon 1 85 85 85 50 3 2 3 3
10 Vermont <1 85 85 85 50 1 0 1 1
bottle bill states 30 82 85 80 53 69 40 79 77
other 40 states 70 15 54 9 6 N 60 21 23
total USA 100 35 63 30 20 100 100 100 100

overall: weighted average of aluminum, glass, and plastic rates.

NA: Notavailable,

Sources: Institute for Local Self-Reliance, 1993; Container Recycling Institute, Washington, DC, 1992,

recycled-product makers identify a lack of quality
feedstock as the limiting factor constraining post-
consumer content levels in their products.?

Government initatives aimed at improving
the quality of feedstock supplies can benefit
manufacturers. Such programsincludeloanor grant
programs to processors for starting up businesses,
upgrading machinery, or testing new technologies
that could provide higher quality feedstock atlower
prices. For example, a research grant from New
York's Office of Recycling Market Development to
Brandt Manufacturing Systems, Inc. (Windsor, New
York) resulted in the development of a coating pro-
cess for glass containers that could eventually phase
out the need for brown or green glass. Brandt sold
the first license agreement for this technology to
Anchor Glass Container Corporation (Tampa,
Florida) in December 1991,%%and Anchor is moving
the technology towards commercialization.

Also, such policies as California’s ban on ce-
ramic closures in beverage containers,® or

Wisconsin’s prohibition on the “sale of beverage
containers which have a plastic body and aluminum
ends™¥ help alleviate some of the contamination
problems that manufacturers face.

Technical Assistance

Many government agencies have established
technical assistance offices to facilitate recycling eco-
nomic development and have resources available
that can help secure better and cheaper supplies for
manufacturers of recycled products. Offices suchas
the New York Office of Recycling Market Develop-
ment, the Clean Washington Center, and the Califor-
nia Integrated Solid Waste Management Board
compile databases and publish directories that list
sourcesof recycled material for manufacturers. These
offices also provide other forms of liaison, linking
collection programs, processors, and manufacturers
in joint ventures or other business agreements. Re-
source Recycling, Inc. (Portland, Oregon) publishes
a directory of these agencies.
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PoLicies AIMED AT MANUFACTURERS

Financial Incentives

In a number of states, grant and loan programs
are implemented to start or expand manufacturing
operations, or for research and development of recy-
cling technologies. New Jersey, for example, gave
Marcal Paper Mills (Elmwood Park, New Jersey) $3
million in loans and authorized the issuance of tax-
free bonds worth $13 million to upgradeitsdeinking
facility and broaden its range of acceptable waste
papers. Spokesman Peter Marcalus said, “without
the help, it would have taken us many more years to
make the changes necessary to use post-consumer
waste.”%

In addition to providing grants and loans for
start-up capital, governments can assist manufac-
turers of recycled products in obtaining other types
of financing by administrating loan guarantees. In
1992, for example, Wisconsin had $10million inloan
guarantees available to businesses selling recyded
products. Loan recipients included Envigro
(Germantown,Wisconsin),aremanufacmrerofwood
pallets?

Tax incentive programs also encourage the use
of recyclables in manufacturing. These include tax
credits, deductions, or exemptions for the costs of
purchasingland, recycling equipment, or the expan-
sion of facilities to enable increased use of recycled
feedstock. Oregon pioneered tax credits for recy-
cling operations with its Pollution Control Tax Credit
Program. Launched in 1967, this program provides
a 50 percent investment tax credit for any facility
intended to prevent, control, or reduce pollution.
Since 1968, $47 million dollars in tax credits have
been awarded to recycling projects. Included inthis
figure are $14 million for newsprint deinking opera-
tions, $6 million for companies using recovered cor-
rugated cardboard, and $2 million for a window
glass recycling facility. 383

Fines and Penalties

Inaddition to providingincentives to businesses
that use recycled materials, governments also have
developed policies that penalize businesses that re-
sist such use. For example, laws exist that require
manufacturersto usecertain percentages of recycled
material in their products, or face pecuniary reper-
cussions. Recycled-content laws have been passed

in Oregon, California, and Wisconsin for products
such as glass and plastic containers, plastic trash
bags,and fiberglass building insulation, and in eight
other- states for newspapers. The severity of the
penalties and the ability of governments to enforce
these laws are significant factors in determining
their influence on manufacturers’ decisions to use
recycled material.

Product Sales Ban

In some areas, products that are not recycled
locally at reasonable levels are banned from sale.
These bansareoftenassociated withexpanded poly-
styrene food containers, however, the State of New
Jersey considered suchalaw for green glass contain-
ers in 1994, The State eventually backed away from
the ban, though, when the glass container industry
produced several alternitive approaches to address
the perceived oversupply of green cullet in New

Jersey 2

A partially related policy is the current US.
Food and Drug Administration’s (FDA) restriction
on the use of recycled materials in food packaging.
However, progress has been made recently as a
number of packaging productshave received aletter
of “non-objection” from FDA, allowing their use.d!
One such judgment was awarded to Dolco Packag-
ing Company (Decatur, Indiana), allowing it to sell
its expanded polystyrene egg cartons (made from 25
percent post-consumer plastic).42

Environmental Protection Laws

Other regulatory measures may indirectly ben-
efit manufacturers of recycled products. For in-
stance, businesses struggling to comply with strict
environmental regulations may find it easier to in-
troduce recycled feedstocks, which generally pol-
Jute less, than to invest in pollution-control technol-
ogy-

This was the case with Seminole Kraft Corpora-
tion {Jacksonville, Florida), which makes linerboard
for corrugated containers. Rather than invest $135
million in a new recovery boiler needed to meet
Florida’s odor emissions standards, the company
chose to switch feedstock, from wood chips to old
corrugated containers. This conversion required
only a$110 million investment, saving the company
$25 million and ensuring its ability to meet Florida’s
environmental requirements.*3
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PoLICIES TO INCREASE DEMAND FOR
RecycLED PRODUCTS

The Power of Government Procurement

The government is a powerful consumer and
provides an enormous potential market for recycled
products. Purchases made by state and local gov-
ernment agencies account for approximately 13 per-
cent of the United States’ grossnational product, and
federal agencies account for another 8 percent.#
Additionally, government purchases often act as
role models for other major buyers. However, a
reportfromthe U.S. General Accounting Office found
that the federal government has been slow to imple-
ment previous programs to purchase products made
of recycled materials.4>

At the federal level, the Clinton Administration
issued an executive order in 1993 stipulating pro-
curement of recycled paper by all federal agencies.4
The order establishes a 20 percent post-consumer
recovered materials content standard for uncoated
printing and writing paper purchased by federal
executive agencies. For some of these papers, the
standard is 50 percent total recovered materials,
including 20 percent post-consumer.#” The paper
industry already has the capacity to service that 2
percent of the market purchased by the federal gov-
ernment. However, the executive order is expected
to stimulate increased purchases of recycled paper
in other sectors, too. This will prompt the paper
industry to convert existing virgin capacity or build
new recycled mills to meet this demand.

Section 1038 of ISTEA is another example of a
national policy to use more scrap material — in this
case, rubber in new roads (see Chapter 4).4* Hawaii,
Idaho, and Virginia all have passed bills that target
highway construction projects as users of recycled
materials t00.4

“Buy recycled” programs within state and local
governments may include any of the following fea-
tures: rewriting procurement specifications toallow
{or require) recycled products in the bidding pro-
cess; price preferences that allow purchasing agents
to pay a premium for recycled products; funds set
aside for the procurement of recycled goods; and
interstate or intrastate cooperative-purchasing pro-
grams, which generate larger ordersand lower prices
for goods made from recycled materials.

Kentucky has taken the lead in adopting regula-
tions that mandate the purchase of recycled prod-

ucts. While other states may allow a price preference
or earmark a portion of their funds for recycled
procurement, Kentucky requires that 46 categories
of product purchases contain specified minimum
levels of recycled content® Such measures, if
adopted by other states, could open up vast markets
to recycling industries.

New York State’s procurement program is note-
worthy for the range of recycled products ithas thus
far been able to procure. Recycled-product pur-
chases include lubricating oil, recapped tires, alumi-
numsheet, polyethylenefilm, copying machine parts,
cellulose building insulation, automotive replace-
ment parts, and various types of paper.>! According
to a recent study, New York spent more than any
other state on recycled paper — over $13 million in
1991.52 Besides granting a 10 percent price prefer-
ence, the state has incorporated other strategies to
expand its recycled purchasing. In order tomaintain
contact with supply sources, the Departmentof Gen-
eral Services keepsrecords of companies from which
it has bought recycled materials. Also, New York
encourages any political subdivisions within the
state to join state contracts or to develop their own
cooperative purchasing agreements. This enables
smaller government entities to get better buys on
recycled products. The New York State Supreme
Court, Appellate Division, FirstJudicial Department,
ruled that every brief and appendix filed with the
court after January 1994 must be printed on paper
with a minimum 50 percent recycled content.®

Recycled-Content Laws Targeting Private Sector

Certain procurement regulations are written to
target businesses — the newspaper publishing in-
dustry in particular. Ten states and the District of
Columbia have passed 19 mandatory recycled-con-
tentlaws.5* In Florida, Wisconsin, and Connecticut,
laws have been passed that tax newspaper publish-
ers for their use of virgin newsprint>® Arizona,
California, Maryland, Connecticut, District of Co-
lumbia, Illinois, Missouri, North Carolina, Oregon,
Rhode Island, and Wisconsin similarly require pub-
lishers — not manufacturers — to ensure that the
products they sell to the general public contain a
minimum recycled content.

As a result of these mandatory steps (and the
voluntary goals they provoked among industry as-
sociations), demand forrecyded newsprint substan-
tially increased. Between 1990 and 1993, newspaper
deinking capacity in the United States increased by
174 percent® This gain is less than anticipated,
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CONCLUSIONS

Inadditiontoreducing dependenceonincinera-
torsand landfills, scrap-based manufacturers stimu-
; late local economic development. These production
| facilities contribute the largest economic pay-off of
! the recycling process. Adding to the collection and
processing jobs and revenue that recycling brings to
a local economy, scrap-based manufacturers pro-
vide high-skill industrial jobs and sizable sales rev-
enue. These factories invigorate 2 community’s
industrial sector, while they diminish thelocal waste
stream, provide savings via avoided disposal fees,
and create sustainable markets for locally-derived
goods and services.

Policies that promote scrap-based manufaturers
benefit all of recycling. These policies should ad-
| dress the manufacturers major concems, which in-
L clude a steady supply of quality scrap feedstock, a
| minimum level of demand for end-products, and
sources of capital for retention, expansion, and cre-
ation of recycling-related enterprises.
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APPENDIX A
VALUE ADDED

Value added to a ton of scrap feedstock by the manufacturer (vag) is the value added referred to in the text.
This calculation is explained below. Inaddition to the product prices and feedstock cost, the scrap reject rate must
be figured into the calculation of value-added.

vag = (1 -reject rateg) pricep - costs
pricep = product price ($/ton)
= average price at which the manufacturer sells product
reject rateg = scrap reject rate (%)
= percentage of scrap input that ends up in the waste output of the manufac-
turing process
= (outputy g)/(inputg)
outputy s = amount of output waste from scrap input (matched to inputg units)
= (outputy t)contenty)
outputy t = amount of total output waste (matched to inputg units)
contentyy = scrap content of waste output (%)
= average percentage, by weight, of waste that is scrap
costg = average price manufacturer pays for feedstock ($/ton)
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APPENDIX B
ASSUMPTIONS FOR
“City oF ONE MiLLION” EXAMPLE

Table 2.4 (Recycling Economic Development Potential in a City of One Million) shows state-of-the-art scrap-
based manufacturers in each material group and their economic development potential, based on the waste
stream from a city of one million residents.

Each one of the 30 plants listed in Table 2.4 are modeled after an existing facility. The post-consumer content,
scale, revenue, jobs, and value-added figures presented in the table are based on these existing facilities, as well
as industry-wide data.

The amount of waste generated annually by this population is listed in the second column of Table B.1, and
is categorized by discarded products. The third and fourth columns state the estimated source reduction and
recovery rates for the products based on existing efforts in the United States.”%”! Thefinal column lists theamount
of material available to scrap-based manufacturers based on the other information.
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Table B.1

waste generated | source | recovery | waste available
scrap material (tons per year) | reduction rate (tons per year)
abc rubble 120,000 0% 50% 60,000
auto batteries 6,800 0% 95% 6,460
glass
beer and soft drink containers 22,800 0% 90% 20,520
wine & liquor bottles 8,400 0% 80% 7,560
other bottles 16,400 0% 90% 14,760
flat glass 4,300 0% 80% 3,440
sub-total glass 51,900 0% 89% 46,280
metals
aluminum cans 6,000 0% 90% 5,400
aluminum foil & closures 1,000 0% 20% 200
other aluminum scrap 22,000 0% 30% 6,600
stoel cans 11,000 0% 85% 9,350
steel packaging 1,000 0% 60% 600
other ferrous scrap 356,000 0% 70% 249,200
sub-total metals 397,000 0% 67% 271,350
paper
ONP 52,000 0% 85% 44,200
oceC 96,000 10% 85% 73,440
high grade paper 48,000 10% 88% 38,016
mixed paper 59,000 20% 70% 33,040
sub-total paper 255,000 10% 82% 188,696
plastics
soft drink bottles 1,600 0% 60% 960
milk bottle 1,600 0% 60% 960
other containers 7,200 0% 25% 1,800
bags and film wraps 12,800 20% 25% 2,560
other packaging 8,000 20% 25% 1,660
plastic plates and cups 1,200 50% 0% 4]
sub-total plastics 32,400 15% 28% 7,880
rubber tires 7,200 20% 30% 1,728
textlles 20,000 0% 50% 10,000
wood
wood packaging 31,600 20% 75% 18,960
C&D debris 76,000 0% 35% 26,600
sub-total wood 107,600 6% 47% 45,560
total 997,900 4% 66% 637,954

Sources: William F. Cousulich Associates, 1991; U.S. Environmental Protection Agency, 1992; institute for Local Self-

Reliance, 1904.

Estimated Secondary Resources Available from a City of One Million
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