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Minnesota’ Value-Added
Recycling Manufacturing Industries:
An Economic and Environmental Profile

Chapter 1. Introduction

Minnesotais nationally known for its successful
recycling. Most often, the attention focuses on
the state' s recycling rate, as well as the
widespread availability of collection services.
Information documenting the amount and type
of materials collected and levels of program
activity is readily available.

Specific information on the activities and
contributions of Minnesota businesses using
recycled materials to manufacture finished
products s less available. The purpose of this
study isto begin to fill that information gap.
Companies that use recycled materials provide
diverse economic benefits. For instance, they
create jobs, invest capital, and contribute tax
dollars, thereby increasing the value of the
state’ s economy. They can reduce
environmental impacts as well. Manufacturers
who use recycled feedstock avoid virgin
materials consumption, often saving energy and
decreasing air and water pollution. Furthermore,
these manufacturers also help conserve landfill
Space.

This profile describes the economic
contributions and general environmental
benefits of recycling manufacturing companies.
It also provides detailed profiles of several
companies to illustrate the types of products and
challenges manufacturers may face.

Study Methodology

The primary tools the Office of Environmental
Assistance (OEA) used to develop this study
were asurvey of manufacturing companies,
economic modeling and areview of related
studies and reports.

Working with the Minnesota Department of
Administration, the OEA conducted asurvey in
late 1996 of 90 companies. Most companies use
recycled materials as feedstocks in
manufacturing processes; some produce refined
recycled feedstocks for other manufacturers.
The OEA included all Minnesota businesses that
it could validate as recycled materials users at
the time the survey was administered. The
survey collected primarily economic
information, and the response rate was 61
percent. Sections C and D describe the results,
while Appendix A contains the survey and alist
of the companies contacted. Figures 1 and 2
show the locations of the firms.

To estimate the statewide economic activity
associated with recycling manufacturers, the
Regiona Economic Modéls, Inc. (REMI) model
was used. Total employment (which includes
direct, indirect and induced employment), sales
and tax revenue and value-added to the state
economy were estimated using this model. A
summary of the model’ s capabilities and the

Minnesota Office of Environmental Assistance
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OEA'’s anaysisis contained in Appendix B.
REMI defines value-added as the total
contribution to Gross State Product analogous
to GDP (gross domestic product) or output
excluding the intermediate inputs (primarily,
compensation and profit).

Specific information on the actual environmental
benefits of Minnesota recycling manufacturers
was limited or unavailable. For this section of
the report, the OEA obtained general
information by searching nationally available
literature. In addition, information was obtained
from adraft report on the resource conservation
benefits of integrated solid waste management in
the Twin Cities Metropolitan Area. (Tellus,
1997.)

The OEA aso developed three detailed business
profiles, which can be found in Appendix C.
These profiles provide insight into the
development opportunities and barriers that
theseindustries may face. They include
examples of 1) anew recycled processing
business; 2) an innovative recycled product
manufacturer; and 3) an emerging start-up
business.

Summary Of Results

Minnesota manufacturers who use recycled
feedstock contribute substantial economic
benefits to the state. Based on the survey results
and estimates derived from the 1996-97
American Business Directory, these companies
employed an estimated 8,700 people and had
sales estimated at nearly $1.5 billion. Many
indicated international as well aslocal sales. The
REMI model estimated total value-added to the
economy at $1.3 to $1.9 billion and total
employment (which includes direct, indirect and
induced employment) at 18,000 to 26,000
people. Finaly, the companies generated state
tax revenues between an estimated $40 to

$66 million.

On the environmental side, these manufacturers
use materials that otherwise would have been
landfilled or incinerated. Based on nationa
studies of the recycling industry and preliminary
studies of the Twin Cities metropolitan solid
waste management system, manufacturing with
recycled materials has the potential to conserve
materials, lower energy use and decrease
emissions of pollutants when compared to
manufacturing with virgin materials.

Minnesota Office of Environmental Assistance
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Figure 1. Location of Value-Added Manufacturing
Businesses by District
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Figure 2. Location of Value-Added Manufacturing
Businesses by District
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Chapter 2. Economic Profile

Recycled Material
Supplies

Minnesota’ s recycling rate is one of the highest
in the nation. In 1995, the state recycled 45
percent of its municipal solid waste (MSW),
which is about 1.6 million tons of material.
(Table 1.) In addition to MSW, non-MSW
materials are also recycled. They include items
such as automobiles, industrial scrap metal and
concrete.

Recycled Feedstock
Demand

Of the 90 Minnesota-based manufacturers
contacted for the survey, 41 responded to
guestions regarding feedstock demand. They
reported using about 2 million tons of recycled
feedstock in 1996. This recycled feedstock
consisted of approximately 1.2 million tons of
metals, asphalt, or concrete and over 600,000
tons of various paper grades.

To illustrate the trend in the demand for recycled
feedstock in Minnesota, one can look at old
corrugated containers (OCC). The state' s
capacity to utilize recovered OCC has increased
26 percent since 1993. Nearly three-fourths of
the OCC recovered in Minnesotain 1995 was
utilized by Minnesota recycled-product
manufacturers. (Sure Green, Inc. and Lynne Bly
and Associates, 1994.)

While much of the collected material is used by
manufacturers within the state, substantial
markets for materials also exist outside of
Minnesota. Variations in commodity supply and
demand and associated changes in material
prices influence the regional and international
commerce of these materials.

Many companies responding to the OEA survey
have the potentia to increase their use of
recycled feedstocks. About 44 percent of the
survey respondents indicated additional
available capacity, with the total exceeding
325,000 tons. The largest amount of additional
available capacity is for metals followed by
plastics, wood and wood products.

The Assessment of Recycling Capacity for End
Markets Serving Minnesota provides historical
and regional context for the survey data. (Sure
Green, Inc. and Lynne Bly and Associates,
1994.) According to this assessment, in 1987,
multi-state regional market capacities for 29
material commodities were approximately 5.3
million tons, and 94 percent of the available
capacity was utilized. Of the total capacity
available, close to 1.1 million tons
(approximately 24 percent) was located in
Minnesota. In 1993, the regional end market
capacity for 32 material commodities totaled 15
million tons, and 85 percent of that capacity was
being utilized. The companies reported
accepting materials not only from Minnesota,
but from states as far away as California.

Minnesota Office of Environmental Assistance
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Table 1. Municipal Solid Waste Callected for Recycling in Minnesota
(in tons)

M aterial 1991 1992 1993 1994 1995
Paper 335,548 439,857 487,373 602,649 608,832
Metal 136,291 205,474 240,755 216,137 276,528
Glass 68,337 83,547 91,178 108,813 103,891
Plastic 11,187 20,949 23,145 27,224 34,072
Organics' 53,079 | 410,872 429,175| 462,616
Problem Materias 79,291 71,077 72,041 76,897
Textile and Carpet 4,303 3,647 8,251 8,987
Unspecified and Other 573,336 496,279 517,619 512,925 569,933
Total 1,179,769 | 1,742,564 | 1,865,962 | 2,012,650 | 1,604,238

11995 figures do not include yard waste

6 Minnesota Office of Environmental Assistance
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Table2. Reported Annual Feedstock Usage.

Feedstock Type Annual Amount
Pounds Board Ft. | SquareFt. Gals. Units

Newspaper 12,120,000
Cloth 23,000,000
Plastic 15,620,000
Glass 5,100
Metals' 1,432,042,000
Corrugated or liner 218,000,000 100,000,000
board
Wood and wood 5,050,000 750,000
products
Rubber and rubber 5,150,000
products
Asphalt and concrete 1,000,000,000
Solvents and fluids 2,700,000 6,050
Misc. or mixed paper 1,044,382,000
grades’
Fluorescent lamps' 7,900,000
Empty toner cartridges 20,000
Other/unspecified 710,000

Totals include feedstock processed (prepared) for use by other manufacturers. For metals, the total processed is 320,000,000 pounds.; for
misc. or mixed paper grades, the total processed is 280,000,000 pounds.; for fluorescent lamps, the entire amount represents processed
material. The processed metals are not sold to end markets in Minnesota markets; portions of the processed paper and lamps are sold for

use in Minnesota.

Minnesota Office of Environmental Assistance
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Table 3. Reported Additional Unused Capacity

Feedstock Type Additional Annual Capacity Available
Pounds Gals. Units
Newspaper 1,000,000
Cloth 11,000,000
Plastic 3,6000,000
Glass
Metals' 580,000,000

Corrugated or liner board

Wood and wood products 14,850,000

Rubber and rubber products 3,250,000 9,500

Asphalt and concrete

Solvents and fluids 3,700,000

Miscellaneous or mixed paper 4,618,000
grades

Fluorescent lamps' 2,100,000

Empty toner cartridges 3,000

Other/unspecified

IAll of the additional lamp capacity is for processing; 400,000,000 Ibs. of the metals capacity is for processing for further use as a
feedstock.

8 Minnesota Office of Environmental Assistance
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Products Manufactured

Minnesota companies produce awide array of
products using recycled materials. Some
products are well established, while others are
relatively new to the market.

Table 4 summarizes the products sent to the
market in 1996. Thetable is a conservative
estimate of the types and numbers of products
actually produced. While many companies
produce more than one product, the OEA
survey only requested information on a
respondent’ s primary product or product line. A
few companies chose to provide information on
two products.

Sensitivity to Changes in Feedstock
Prices and Availability

To determine the level of dependency that
manufacturers have on recycled feedstocks and
their sensitivity to changes in feedstock prices,
the survey asked respondents:

“If you stopped using recycled feedstock in
the manufacture of this product and switched
to virgin materials feedstock, how would it
change your production costs?’

1) It would increase costs,

2) It would not affect costs,

3) It would decrease costs, and
4) Don’t know.”

Half of the companies surveyed (including the
respondents and non-respondents) did not
answer this question. Of the 42 companies that
answered this question, 34 (or 81 percent)
indicated that switching to virgin materials
would increase production costs. (Figure 3.)

This finding is important because acommon
perception is that production costs using
recycled feedstocks is higher than using virgin
materials. According to the survey results, this
frequently is not the case.

Regarding the effect of adecreasein the
availability of recycled feedstock, the survey
asked:

“1f recycled feedstock were not available,
how would it change your business?

1) Business would close,

2) Business would switch to virgin
materials easily,

3) Business would switch to virgin
materials, but substantial
new capital investments would
be needed.”

Twenty-two businesses indicated that they
would closeif recycled feedstock was not
available. Fifteen percent of the respondents
answering the question indicated that substantial
capital investments would be needed to switch
to virgin material feedstocks, while 34 percent
indicated they could switch to virgin material
feedstocks easily. (Figure 4.)

Asin Figure 3, the* no answer” column includes
both non-respondents and respondents who
chose not to answer this particular question.
Since some companies’ answers are unknown,
the number of companies adversely affected by
feedstock loss could be higher. However, even
without those responses, the reported closures
are significant, involving estimated annual sales
of nearly $320 million and the employment of
nearly 1,300 people.

Minnesota Office of Environmental Assistance
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Contribution to
State Economy

Background: The Manufacturing Sector in
Minnesota

To place the economic contribution of recycling
manufacturers in context, it is useful to describe
Minnesota s manufacturing sector as awhole.
Manufacturing is an important part of the state' s
economy. Overdl, it ranks third in employment,
following the services and retail trade industry.
In 1994, Minnesota s manufacturing sector
employed approximately 415,000 people.
(Minnesota Department of Trade and Economic
Development, 1996 and 1997.) The largest
industries were industrial machinery, printing
and publishing, food and kindred products, and
instruments and related products.

Slightly more than 8,000 Minnesota firms are
classified as manufacturers. Two-thirds are small
companies that employ less than 20 people.
However, most employment occurs at larger
firms. Medium sized firms (those with 100 to
499 employees) employ approximately 36
percent of the manufacturing employees, while
large firms (those with 500 or more employees)
employ about 35 percent.

The number of manufacturing firmsin
Minnesota increased by 16 percent (nearly 1,200
firms) between 1985 and 1993. (MOEA staff
conversation with Nathan Tiller, Minnesota
Department of Trade and Economic
Development, April 1997.) Based on
employment figures from 1985 to 1994, the
fastest growing manufacturing industries were
food and kindred products, transportation
equipment, electric lighting and wiring
equipment and medical instruments and
supplies. (Minnesota Department of Trade and
Economic Development, 1996.)

10
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Table 4. Product Types Reported

Product Category Reporting Frequency

Building materials

10

Landscaping materials; playground
equipment

Packaging materials

Office supplies

Solvents and other fluids

Fibers (cloth, carpet, etc.)

Processed feedstock

Other

Piping and associated supplies

Appare

Pottery

Road construction materias

Molds and castings

[EY S SN R 1 7Y B N NS B NS S G | o
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Fig. 3. Effect of Switch to Virgin Materials
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Employment by Manufacturers that use
Recycled Feedstock

Manufacturers that use recycled feedstock
employ asignificant number of people. Survey
respondents reported nearly 6,200 employees,
and the estimated total number of employees
exceeds 8,700. The OEA developed the
estimated total number of employees by
combining reported employment for
respondents with the lower range of
employment estimates from the 1996-97
American Business Directory for non-
respondents.

The estimated number of employeesin the
recycling manufacturing industry exceeds the
number of people employed in the
communications services and communications
equipment sectors, which are considered
important and rapidly growing industriesin
Minnesota. The highest rate of employment
(over 5000 jobs) occursin Standard Industrial
Classification (SIC) Code 26, paper and allied
products. (Figure 5 and Table 5.)

Approximately 50 percent of the jobs reported
in the recycling industry are skilled
manufacturing positions, 35 percent are non-
skilled manufacturing positions, 10 percent are
office or clerical positions and 5 percent are
managerial positions. If this distribution holds
true for total estimated employment, theresult is
approximately 391 jobs in management, 784
jobs in office or clerical positions, 4,445 jobsin
skilled manufacturing and 3,059 jobsin
unskilled manufacturing.

by SIC Code

Fig. 5. Total Estimated Employment
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June 1997 Recycling Manufacturing Profile
Table 5. Estimated Direct Employment, by SIC Code
SIC Code Description Employment (to the nearest

100 employees)
16 heavy construction, excluding buildings 100
17 special trade contractors less than 100
22 textile mill products 100
24 lumber and wood products 800
26 paper and allied products 5300
27 printing and publishing 300
28 chemicals and allied products less than 100
29 petroleum and coal products 300
30 rubber and miscellaneous plastic 500

products
32 stone, clay, and glass products 300
33 primary metal industries 600
34 fabricated metal products less than 100
35 industrial machinery and equipment less than 100
39 miscellaneous manufacturing industries less than 100
44 water transportation less than 100
49 electric, gas, and sanitary services less than 100
50 wholesale trade, durable goods 400
51 wholesale trade, non-durable goods 100
87 engineering and management services less than 100
14 Minnesota Office of Environmental Assistance
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Fig. 6. Estimated 1996 Sales
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Revenue Generated

Estimated Sales Revenue

Survey respondents reported recycled product
sales exceeding $911 million. Adding sales
estimates for non-respondents increases the total
to nearly $1.5 billion. As with employment
estimates, most sales occur in SIC Code 26,
paper and alied products. (Figure 6)

Many of the surveyed manufacturers purchased
their feedstock from Minnesota sources. This
activity contributes to the viability of
Minnesota’ s recycling efforts by creating local
end markets, reducing transportation costs and
increasing value-added to the state’ s economy.
In addition, many companies export finished
products across state boundaries.

Of the 50 companies responding to questions
about location of sales, two-thirds reported
selling products internationally. These exports
contribute to the state’ s base of economic

activity. Their relative importance also suggests a
potential for actual job loss in Minnesota should
the companies close. If the primary market for
manufacturers is local, another company will
often expand its local market share if a
competitor closes. However, if acompany
having substantial markets out-of-state closes, it
isless likely that another local competitor will fill
the market void. In this case, it is more likely
that an out-of-state competitor will capture the
market share of the Minnesota company that
closed its doors.

Minnesota Office of Environmental Assistance
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Estimated Tax Revenue Generated

The OEA estimates that recycled manufacturing
businesses contribute between $40 and

$66 million in annual taxes to the state.
Although this amount does not include property
taxes, it does include:

Individual state income tax on employee’'s
earnings.

State sales tax.

State excise tax.

Corporate franchise tax.

Sales tax on capital equipment, and
Sales tax on non-capital equipment.

The OEA estimated individual and corporate
taxes separately, using information derived from
the REMI model and from the 1995 Minnesota
Tax Incidence Study. (Minnesota Department of
Revenue, 1995.) Appendix B describes the
methodology used to estimate tax revenues

Private Investment

Forty-one companies reported investing in
equipment and buildings from 1994 through
1996. These investments exceed $177 million.
Estimates of capital investments made by non-
reporting companies were not calculated.

Influence on Statewide
Economic Indicators

According to results obtained using the REMI
model, the level of economic activity associated
with recycled manufacturers is substantial.
(Table 6 and Appendix B.) The obtained results
do not draw conclusions about the potential
economic impact if all the recycling
manufacturers closed or estimate potential actual
job lossif all the manufacturers closed.

For the subset of companies indicating that they
would closeif recycled feedstock was not
available in Figure 4, the OEA calculated the
potential economic impact. The results assume
that displaced manufacturers are not replaced by
competing companies within the state. Based on
the high level of reported exports, this
assumption is believed to be reasonable. The
closure of these companies has the potential to
affect more than 3,000 jobs and nearly

$6 million in tax revenues. (Table 7.)

16
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Table6. Estimatesof 1996 Economic Activity Associated with Minnesota' s Value-Added
Recycling Manufacturers
Based on Based on Total
Economic Activity Indicator Reported Estimated

Employment Employment
Direct Jobs (employment at therecycling manufacturers) 6,200 8,700
Estimated Indirect Jobs:
Impacts on local suppliers statewide,
unadjusted for displacement effects 6,600 9,800
Estimated Induced Jobs:
Long term effects on personal income and
consumer spending, localized and statewide 5,300 7,400
Total Estimated Job Impact: 18,100 25,900
Total Estimated Wages and Salary Disbursements:
The monetary remuneration of employees, including $548 Million $772 Million
compensation of officers, commissions, tips, and bonus
and receipts-in-kind that represent income to the recipient.
Total Estimated Tax Revenue:
Business/personal state income taxes, sales tax, excise tax - -
and miscellaneous taxes excluding real estate taxes $40 Million $66 Million
Total Estimated Value-added Activity:
Contribution to Gross State Product analogous to - s
GDP(gross domestic product); output excluding the $1.33 Billion $1.92 Billion
intermediate inputs (primarily compensation and profit)
Total Estimated Gross Economic Activity:
Amount of production in total sales, includes intermediate - -
goods purchased as well as value-added (compensation $2.94 Billion $4.51 Billion
plus profit)

Source: Scenarios calculated using the Regional Economic Models, Inc. (REMI) Minnesota Forecasting and Simulation Model, February 1997,

OEA

Minnesota Office of Environmental Assistance
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Table 7. Potential Impact of Closure of Companieswho Indicate a High L evel
of Dependence on Recycled Feedstock

Direct Jobsat the Companies 1300

Estimated Indirect Jobs:
Impacts on local suppliers statewide, unadjusted for

displacement effects 1000

Estimated Induced Jobs:
Long term effects on personal income and consumer

spending, localized and statewide 900

Total Estimated Job Impact: 3200

Total Estimated Wages and Salary Disbursements:
The monetary remuneration of employees, including
compensation of officers, commissions, tips, and bonus
and receipts-in-kind that represent income to the recipient

$86 Million

Total Estimated Tax Revenue:
Including business/personal state income tax’s, sales tax,

excise tax and misc. taxes excluding real estate taxes $5.7 Million

Total Estimated Value-added Activity:

Contribution to Gross State Product analogous to
GDP(gross domestic product); output excluding the
intermediate inputs (primarily compensation and profit)

$183 Million

Total Estimated Gross Economic Activity:

Amount of production in total sales, includes intermediate
goods purchased as well as value-added (compensation
plus profit)

$396 Million

Source: Scenarios calculated using the Regional Economic Models, Inc. (REMI) Minnesota Forecasting and Simulation
Model, February 1997, OEA

18 Minnesota Office of Environmental Assistance
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Several other state and local governments have
analyzed the economic activity and impact of
the recycling industry and have found similar
results. ( Florida Dept. of Commerce, Feb. 1996;
King County Department of Natural Resources,
Solid Waste Div., May 1996; Roy F. Weston,
Aug. 1996; R. W. Beck, et al., 1997.) An
exampleisthe analysis of North Carolina s
recycling industry. (Kirkpatrick, et a., July
1995.)

While this study focuses solely on recycling
manufacturers, the North Carolina study
included recycling collection and processing
firms, public sector employees and an expanded
characterization of recycling manufacturing
industries. North Carolina estimated that its
recycling industry employs over 8,800

employees and has estimated sales of
$945 million.

Assistance from Public
Agencies

Direct Financial Assistance from
Public Agencies

Survey respondents were asked to provide
information on public grants they received,
beginning in 1991, for the development,
manufacture or distribution of their product with
recycled content. The companies reported
receiving $1 million in loans and about $1.8
million in grants. (Table 8.)

Table 8. Reported Financial Assistance from Public Sources, 1991-1996
Source of Grant Award

AARCC (Alternative Agricultural Research $1,000,000
and Commercialization Center, USDA)*

DTED (Minnesota Department of Trade and $750,000
Economic Development)

MOEA/OWM $655,000
United Soy Board $250,000
AURI (Agricultural Utilization $100,000

Research Institute)
Five-year Total $2,755,000

This was a“ repayable cooperative agreement,” atype of loan

Minnesota Office of Environmental Assistance
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Other Support

State, county and other public agencies may
support the manufacturers through grants, loans
and other types of direct financial assistance.
This type of support isillustrated in Table 8.

Companies may also receive financial assistance
indirectly. For example, grants are distributed to
local governments to promote recycling and
develop the recycling infrastructure, and local
subsidies distributed to recyclable materials
collectors may affect manufacturers. For
instance, if acollector’ s accrued cost savings are
passed along to manufacturers in the form of
lower feedstock purchase prices, the
manufacturer receives the benefit of the financia
assistance.

Similarly, government efforts that encourage
generatorsto recycle could indirectly benefit
manufacturersif collection efforts increase the
local supply of recyclables, and subsequently,

decrease the costs associated with obtaining
feedstock. Thistype of indirect support is not
unique to recyclables; it can affect any industry
where government influences the market,
including virgin materials markets. The influence
of indirect financial support is difficult to assess,
but it should be noted that SCORE grant
expenditures for recycling are far below the
estimated gross sales of the recycling
manufacturing businesses.

In addition to financial assistance, technical
assistance also benefits companies. Direct
technical assistance to recycling manufacturers
is relatively common. More than half (over 60
percent) of the companies that answered the
survey question regarding contact with the OEA,
repl