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ABSTRACT

While the environmental benefits of recycling are well known and understood, there is
less understanding of the economic contributions of recycling to local and state economics. The
objective of this study is to quantify the impacts of recycling on jobs in North Carolina. This
was accomplished by collecting survey data on the current employment status in public and
private sector recycling businesses and then comparing current data with information from 1994
and 2000 to determine the employment trends. Employment data from the recycling industry is
also compared with other industries’ employment over the same time period.

Survey data indicates that recycling is a significant employer in North Carolina
supporting approximately 14,000 employees, or 0.35% of North Carolina’s workforce. The
private sector supports ten times the number of recycling employees as the public sector. In
contrast to most other industries, recycling employment has increased over the last 10 years.
While traditional industries such as textiles and manufacturing have lost significant numbers of
jobs over the past decade, recycling has created jobs and increased its share of the labor market.
North Carolina has approximately 1.2% of the nation’s recycling jobs.

This study points to the economic importance of continuing and expanding recycling
programs in North Carolina, which adds to the environmental benefits of recovering as much
waste as possible. At the state and local levels, there is need for policies that encourage
participation in recycling programs and discourage waste disposal. This can be accomplished
through a variety of methods, including for example, environmentally preferable purchasing

standards, enacting landfill bans on specific commodities, or enacting a bottle-bill system.

Page 1



Employment Trends in North Carolina’s Recycling Industry Katie Hoover Alvarado

TABLE OF CONTENTS

SECTION I: BACKGROUND 3
Solid Waste Reduction HIerarchy .............cccc.cooeuiiiiiiiiiiieiiiiie et 3
RECYCING IN-DEPUN. ...ttt e e e aeae e 5
Lit@ratUre REOVIEW .........cciiiiiiiiiiiii et 8

SECTION II: OBJECTIVE ....cuuuiiiiiiiiiiinnnneiiiecisssssssnsstiiessssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 12

SECTION III: METHODOLOGY 15
SUUAY BOUNGS. ...t 15
DAtA COULECHION ...t 15
Recycling BusSiness SUFVEY FESULLS ............coviuiiieieiiie et 24
Local Government Recycling SUrvey RESUILS ................ccccceeieiiiiiiiiiiiiiieeeiieee e 25

SECTION V: DISCUSSION 28
Public and private employment COMPAVISONS ................cccuiiieiiuiiieeiiiieee e e e e e 28
Statewide EMployment ESTIMALES..............cc....comiuiiiiiiiiii e e 30
INAUSTTY COMPATISONS ...ttt et e e et e e e e e e e e e naaaeeeenes 31
INGLIONAL VIEWDOINL . ...ttt e e e et e e e et e e e enaaeeeeenes 32

SECTION VI: CONCLUSIONS ...uuuiiiiiiciiinsnnnntttiicssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 34
RECOMMENAALIONS ... e 34

SECTION VII: ACKNOWLEDGEMENTS ....cccciiiiiiinnnnmnitiiicinissssnnesinscssssssssssssssssssssssssssssssssssssssssses 36

WORKS CITED... 37

APPENDIX A: RECYCLING BUSINESS SURVEY
APPENDIX B: LOCAL GOVERNMENT RECYCLING SURVEY
APPENDIX C: DATA TABLES

Page 2



Employment Trends in North Carolina’s Recycling Industry Katie Hoover Alvarado

SECTION I: BACKGROUND

While the environmental benefits of recycling are well known and understood, there is
less understanding of the economic contributions of recycling to local and state economics. The
objective of this study is to quantify the impacts of recycling on jobs in North Carolina. This
was accomplished by collecting survey data on the current employment status in public and
private sector recycling businesses and then comparing current data with information from 1994
and 2000 to determine the employment trends. Employment data from the recycling industry is
also compared with other industries’ employment over the same time period.

The North Carolina Division of Pollution Prevention and Environmental Assistance
(DPPEA), a division of the Department of the Environment and Natural Resources (DENR), is
the agency charged with “providing technical assistance on the elimination, reduction, reuse and
recycling of wastes and pollutants” (NCDENR 2004). DPPEA works with local governments
and recycling businesses throughout the state. Quantification of the impact of recycling
programs on employment in NC will be useful for DPPEA as the agency works with both the

private and public sectors to encourage more recycling.

SOLID WASTE REDUCTION HIERARCHY

In the early history of the United States, household trash was discarded out windows into
the streets or dumped in the ocean (USEPA 2003c). Waste management began to change with
the advent of the Industrial Revolution and the shift to a consumer-based society. The Industrial
Revolution brought about an increase in production, which led to an increase in wealth and an
increase in household input, which subsequently led to an increase in household output. As trash
began to pile in the streets, pollute water supplies and produce unpleasant odors, it became quite
apparent that garbage and solid waste were social and environmental problems. In response,
garbage collection became the charge of municipalities (Carlson 2001 p.1255).

Although garbage collection is still the charge of local government units in most of the
United States, the municipal solid waste management industry has changed dramatically since
the Industrial Revolution.  Presently, waste disposal is highly regulated while waste
minimization is highly encouraged. For example, both Former Presidents George H. Bush and
Bill Clinton issued Executive Orders while in office, mandating waste reduction, recycling and

the purchasing of recycled products (USEPA 2003c). More recently, the Environmental
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Protection Agency issued the Resource Conservation Challenge, a voluntary program aimed at
waste reduction and energy conservation (USEPA 2004b).

Solid waste reduction strategies have been ranked into what is referred to as the ‘Solid
Waste Hierarchy’ (USEPA 2004a). The highest rank in the hierarchy is source reduction: the
best way to reduce the amount of waste is to prevent the generation of waste. The EPA defines
source reduction as “any change in the design, manufacture, purchase or use of materials or
products to reduce the amount or toxicity of trash created” (USEPA 2003e). This includes
activities at the individual level as well as the industry level. At the individual level, practices
such as using double-sided paper or re-using grocery bags count as source reduction. However,
the industry level has the potential to make the most significant gains in source reduction
(USEPA 2003d). Product stewardship, extended producer responsibility and supply chain
management are concepts gaining in popularity and have the potential to make major reductions
in the amount of waste produced. The basic premise is that the product manufacturer can
redesign the product to minimize its environmental impact throughout its life cycle. This could
be through using less toxic ingredients, designing the product for reuse or recycling, or using less
packaging materials.

Recycling or composting waste that could not be reduced is next in the hierarchy. The
Merriam-Webster dictionary defines recycling as “1: to pass again through a series of changes or
treatments, a: to process in order to regain material for human use, 2: to adapt to a new use, and
3: to bring back”. The EPA defines recycling as a “series of activities that includes collecting
recyclable materials that would otherwise be considered waste, sorting and processing
recyclables into raw materials such as fibers, and manufacturing raw materials into new
products” (USEPA 2003e). Common recyclable materials include commodities such as paper,
plastic, glass, and metal products.

Composting is the “natural recycling” of organic materials. In nature, organic materials,
such as a fallen tree limb or apple, naturally decompose to release nutrients back into the
ecosystem. Composting is applying this process to ‘household’ organics, such as yard trimmings
and food waste, and can be done at a household level or via larger scale commercial or municipal
operations (NCDENR 2004a). The finished compost is a high quality soil that can be used for
various landscaping projects. Composting thus serves to divert yard and food waste from the

waste stream and turns it into a usable product.
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Finally, the last rank in the hierarchy and the least desirable is disposing of the remaining
waste in an incinerator or landfill (Schall et. al. 1998). Incineration is the burning of waste prior
to sending it to a landfill. The combustion of the waste reduces the volume and weight of the
waste and simultaneously creates a source of energy. However, incinerators are highly
regulated, due in part to the release of air pollutants, and many have closed due to high operation

costs.

RECYCLING IN-DEPTH

Solid waste management can be seen as an integrated system which links virgin

Figure 0. Materials Flow Diagram
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materials, solid waste disposal and recycling. Virgin material represents the extraction of natural
resources into a usable product by industries and consumers. The material eventually becomes a
waste product. The waste product can be collected and then disposed in a unidirectional path,
directly into a landfill or incinerated and then disposed into a landfill, where the product’s life
cycle essentially ends. Alternatively, the waste can be collected and then recycled into a new
product, continuing and extending a product’s life cycle. Once collected, the ‘waste’ is

processed, or transformed into a usable product. This process adds value to the product, and may



Employment Trends in North Carolina’s Recycling Industry Katie Hoover Alvarado

include many repetitive stages, such as sorting, removing contamination, heating, decomposing,
and so forth. The processing stage continues until the material is a usable product made
available as an input for industry or consumers. The input of the recycled product may replace
the input of a virgin resource, reducing extraction demands. It may also reduce the solid waste
disposal demands. All of these processes can occur inside and outside state boundaries (see
Figure 1).

The flow of waste through the system is also indicative of the flow of jobs in the waste
system. Each arrow, box and circle indicates areas that require labor inputs. To illustrate, labor
is required to collect the waste from industrial, commercial and residential sources, whether the
material is going to be collected for recycling or for disposal. On the unidirectional disposal side
of the diagram, there is then labor required to transport the waste to an incinerator, landfill, or out
of state. Labor is then needed again whether the waste goes directly to a landfill or goes to a
landfill via an incinerator. Eventually, the flow stops when the waste arrives at a landfill.
However, on the recycling side of the diagram, there are several more paths where the material
can cycle. These paths not only indicate the increased lifetime of a recycled material, it indicates
the need for labor inputs. As more materials follow the recycling path, jobs may be created or
transformed in the recycling sector, or jobs may be lost in the unidirectional disposal path due to
the decreased demands in areas such as resource extraction and solid waste disposal (Shore

1995).

Recycling: Collection, Processing, End-Use

Solid waste recycling can be separated into three stages: collection, processing and end-
use. Recyclable commodities are usually collected at the local government level through several
methods that can be utilized individually or simultaneously. Curbside recycling collection
programs are synonymous with curbside trash collection programs. The frequency of pick-up
depends on the size of the locality and the quantity of materials, but usually occurs on a weekly
basis. Many local governments use the same staff to collect recyclables and trash. Communities
may also provide central drop-off centers to collect recyclables, which may or may not be
staffed. In addition, there are also buy-back centers and deposit/refund programs, such as the
‘bottle bill’ program. Currently, ten states operate bottle bill programs. On average, ‘bottle-bill’
states boast recycling rates two to three times higher than other states (Gitlitz and Franklin 2004
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5). In addition to local governments, recyclables are also collected by private companies directly
from waste generators.

Once collected, the materials are ready for processing. The processing stage varies
widely depending on the commodity, community and market. Generally, the first processing
stage involves sorting and separating the commodities. Some communities may require sorting
at the household level, although more communities are moving to commingled collection
programs as technology increases the ability to sort large waste streams (NCDENR 1997).
Material Recovery Facilities (MRFs) are becoming increasingly popular. MRFs use different
technologies (ie magnets or blowing) to sort recycling waste streams into distinct categories,
allowing for commingled collection. The separated commodities are then baled, crushed, or
otherwise densified and shipped to the next market outlet.

Some commodities are relatively simple to process back into a product. For example,
glass bottles are color sorted and then melted into cullet, which is then added into the feedstock
stream to make more glass bottles (NSDA 2003). Aluminum cans are melted and flattened into
large coils to be transported to manufacturers for use in more cans, furniture, building or even
airplane construction. The different plastic types can go through several varying processes to be
used in several very different products.

The end-use or manufacturing, or more accurately, re-manufacturing phase occurs when
the recycled product becomes an input into the process of making another product. An example
of this phase is when cullet (melted recycled glass) is added to sand, soda ash and limestone to
make glass containers (GPI 2004). In recycling industry terms, this is the end-user phase (R.W.
Beck 2000).

Table 1. (NSDA 2003)

Commodity Processing Stages End Products

Aluminum Shredded, heated, melted into ingots, flattened Cans, fans, planes, pans

Cans

Plastic #1 Color sorted, washed and ground into small Rugs, carpet, clothing, bottles

(PETE) pieces, dried into pellets

Glass Color sorted, heated Glass bottles, roads, marbles, fiberglass

Environmental Benefits of Recycling

The environmental benefits of recycling extend beyond reducing the amount of waste

sent to landfills. Recycling decreases the demand for natural resources, and therefore decreases
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the demand for extracting natural resources. For example, one ton of recycled glass displaces
1.18 tons of virgin sand in glass production (Shore 1995). This results in benefits ranging from
energy savings to less land and wildlife impacts. When compared over entire life cycles,
recycled content products result in a net reduction in 18 major categories of air and water
pollutants as compared to products using only new materials (USEPA 1998). For example, the
EPA has documented that recycling decreases greenhouse gas emissions by lowering the energy
requirement in many manufacturing processes relative to using virgin materials. Another
environmental benefit of recycling may come in the form of carbon sequestration, by decreasing
the demand for virgin wood products and subsequently decreasing the need for deforestation

(Freed, Driscoll and Stafford 1998 12).

Economic Benefits of Recycling

Recycling programs have the potential to create significant cost savings at the public and
private levels, in a variety of ways. Local governments operating recycling programs have the
potential to reduce the number of trash pickups required or to streamline their collection routes,
improving operational efficiency and leading to cost savings (USEPA 1998). For example, a
community in Wisconsin was able to decrease net annual cost of solid waste services by twenty
dollars and triple waste diversion upon the inception of a recycling collection program (USEPA
1998).

In the private sector, firms using recycled feedstock as an input into their manufacturing
process often reduce production costs, through decreased energy costs or materials acquisition.
According to the Glass Packaging Institute, every ten percent of recycled glass used to make
glass containers saves up to 2-3 percent of the total energy used (GPI 2004). In addition, using

recycled glass is much less expensive than mining the sand from the Earth.

LITERATURE REVIEW

Previous N.C. Recycling Employment Research

In 1994, DPPEA commissioned a research study to determine the recycling related
employment in North Carolina. The study concluded that the NC recycling industry supported
over 8,700 jobs (Kirkpatrick, Rosen and Shore 1994). The research was updated in 2000 and
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showed a twelve percent growth in the private sector, supporting approximately 12,000 jobs
(NCDENR 2000). This research surveyed the public and private sectors to obtain recycling
employment figures for 2003 that are then compared with the two previous studies to assess

changes in recycling employment over the last ten years.

Research on the Economic Impact of Recycling

One of the first studies to examine economic impacts of recycling was reported by Jim
Quigley in 1988. This landmark study divided the number of recycling jobs per ton of material
recycled. Additionally, Quigley commented on the trade-off between recycling jobs and jobs in
other industries. For example, as recycling tonnage increases, the demand for solid waste
services and mineral extraction services decreases, resulting in a loss of jobs in those sectors. In
addition, Quigley discussed that recycling jobs are increasingly becoming a viable source of
employment for the “poor, economically disadvantaged and handicapped” (Quigley 1988 p46).

More recent studies have attempted to capture the full economic impact of recycling,
including the direct, indirect and induced impacts (USEPA 2004c). The number of
establishments and employment in a given sector are examples of direct economic impacts.
Indirect economic impact values are inter-industry linkages as measured by purchase of
intermediate commodities, such as recycling equipment. Induced economic values are the
broader impacts, such as personal spending of the employees of direct and indirect
establishments. These indirect and induced economic benefits often require the use of
sophisticated economic analysis computer software programs.

The Recycling Economic Information Studies were initiated 2000 by the Northeast
Recycling Coalition (R.W.Beck, Inc 2000). To date, a Recycling Economic Information (REI)
study has been conducted for the entire US and several states to document the direct, indirect and
induced economic impacts of recycling. The primary goal of the REI studies is to document the
size of the recycling and reuse industry through direct, indirect and induced economic measures.
One stated purpose of the REIs is to show the contribution recycling makes to the economy for
the benefit of public and private sector decision makers. According to the US REI report,
recycling is not only stronger than waste management as an industry; the recycling industry is
competitive with other major industries such as machinery and automobile/truck manufacturing

(USEPA 2004c).
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Each REI uses approximately the same methodology. Twenty-six different reuse and
recycling industries were measured by number of establishments, total jobs, annual payroll,
annual receipts and annual throughput. Three different methods were used to collect this data.
Public sources of information were collected from existing sources such as the US Census
Bureau Economic Census, the US Geological Survey’s Mineral Commodity Reports, and trade
organization reports. Additional data was collected through a survey of recycling and reuse
businesses. The rest of the data was derived in a variety of methods. Indirect and induced
economic benefits were measured using several different economic analysis software programs.
The results of all available REI studies are presented in Table 2.

Although the economic analyses in the REI studies go beyond the scope of this study,
they do provide helpful information on the classification of recycling and reuse industries as a
framework for analysis. In addition, the REI studies demonstrate how to extrapolate data that is
not readily available, which was useful to fill in gaps that occured in this project’s survey results.
While the REI studies are useful as comprehensive economic studies, the reports are highly
technical and difficult to understand, making them less useful as policy tools for decision
makers. In addition, most of the REI studies do not analyze the movement of material, which
would be helpful information, although Iowa’s REI does present some commodity flow analysis

and the imbalances between supply and demand (R.W. Beck, Inc 2001).

Table 2. Recycling Economic Information Study Results (USEPA 2003a, USEPA 2004c)

Establishments | Total Employees Annual Payroll Annual Revenues
United States 56,061 1,121,804 $36,712,482,000 -
California 5,342 84,245 $2,249,919 $14,182,174
Florida 3,683 32,138 $765,176,000 $4,374,479,000
[llinois 2,412 56,249 $1,849,637 $12,267,184
Indiana 1,709 74,970 $3,086,333,000 $18,908,934,000
Iowa - 26,781 $906,926,888 $3,630,669,572
Nebraska 417 4,323 $109,192,000 $683,132,000
Northeast Recycling Council’ 13,218 206,506 $6,820,225,000 $44,204,372,000
Ohio 3,177 98,302 $3,602,743,000 $22,514,778,000
Pennsylvania 3,247 81,322 $2,886,264,000 $18,398,776,000

" The Northeast Recycling Council consists of Connecticut, Delaware, Maine, Massachusetts, New Hampshire, New
Jersey, New York, Pennsylvania, Rhode Island and Vermont.
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In addition to the REI studies, there have been other statewide efforts to document the
economic impact of recycling. Minnesota’s Office of Environmental Assistance published
Minnesota’s Value-Added Recycling Manufacturing Industries: An Economic and
Environmental Profile (Gjerde et.al. 1997). They surveyed 90 manufacturing companies that
used recycled feedstock as an input. Direct economic impacts were measured as well as indirect
impacts using an economic analysis software program. However, unlike the REI studies, the
Minnesota report also provided environmental benefits such as avoided materials consumption,
avoided energy consumption, and avoided air and water pollutants. Finally, the report also gave
business profiles for recycling industries, including development opportunities and barriers. An
interesting figure reported as that 44% of the survey respondents indicated that they had the
potential to increase their use of recycled feedstock, indicating a supply shortage. By showing
environmental and economic benefits, the Minnesota report covers a broader spectrum than the
REI studies and this project, however the report does highlight that there are benefits to recycling
that cannot easily be measured in dollars.

The Economic Impact of Waste Disposal and Diversion in California study compared
recycling economic impacts to disposal economic impacts (Goldman and Ogishi 2001). The
report showed that recycling has more of a positive economic impact than disposal. Direct and
indirect impacts were measured, and data was either collected through existing databases or a
survey of selected waste and recycling businesses. In addition, the report estimated regional
volumes and flows of waste materials with cost and revenue information. This report is helpful
because it demonstrates the balance between the recycling and waste disposal industries.

Finally, a case study by the EPA Jobs Through Recycling program demonstrated how a
community in California created an ‘eco-industrial park’ by citing new recycling businesses in
close proximity to an existing Materials Recovery Facility (CIWMB 2003). In five years, nine
businesses were established along with over 100 low, medium and highly skilled jobs which

diverted 140,000 tons of waste from disposal.
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SECTION II: OBJECTIVE

North Carolina’s economy has suffered many losses in the past few years. For example,
the North Carolina unemployment rate has risen approximately 3% since the late 1990’s (ESC
2001). 1In 2001, nearly 50,000 jobs were lost due to lay-offs or business closings. NC’s
traditional industries — manufacturing, textiles, and agriculture — have decreased employment by
over 30% from 1994 to 2003. Partially compensating for the loss of employment in those sectors
are the growth in tourism and service industry employment. The accommodations and food
service industry has increased employment 8% from 1994 to 2003 (ESC 2001).

The most popular natural attraction in NC is the Blue Ridge Parkway, and nearly half of
the 25 top NC attractions are beaches, parks or other outdoor areas (NCDOC 2004). Visiting
beaches and other outdoor activities were tied for the second most popular tourism activities in
North Carolina in 2003 (NCDOC 2004). This indicates that one of the reasons visitors come to
NC is to appreciate the environment. Efforts to improve and stabilize NC’s economy should take
advantage of this and work to improve the environment. Local government recycling programs
can capitalize on two objectives: provide employment for the unemployed and work towards

enhancing NC’s environmental quality and tourism appeal.

Figure 1. NC Unemployment Rate
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In 1989, North Carolina made a commitment to reduce solid waste generation by
enacting the North Carolina Solid Waste Management Act (SWMA), which pledged to “promote
the reduction, recycling, reuse, or treatment of solid waste ... in lieu of disposal of the waste”
(NCGA 1989). In a 1991 Amendment to the SWMA, a waste reduction goal of 40% by 2001
was established (measured using FY 91-92 as base year and measured per capita). The NC
Annual Solid Waste Report for fiscal year 2002-2003 concluded that although individual
counties in NC achieved the waste reduction goal set forth in 1991, statewide it was a failure.
The report cited waning commitment to waste reduction and lack of funding as factors
contributing to not achieving the goal: “the primary finding of this comparison shows an
apparent decrease in both commitment to solid waste priorities and the corresponding decrease in
funding” (NCDENR 2003). Other factors cited were increased commercial, industrial, and
institutional waste, natural disasters and the impacts of tourism.

Despite commitments to waste reduction and recycling, North Carolina has not managed
continues to maintain approximately the same recycling rate from year to year. Using the data
provided by the 2002-2003 Annual Solid Waste Report (NCDENR 2003), calculations show that
the local government per capita recycling rate has increased by only one percent since 1996.
During the same time period, the local government per capita disposal rate has increased fifteen
percent. The implication is NC’s increasing waste generation is not being mitigated by an
increased recovery rate, resulting in a net increase of waste disposal. Meanwhile, the nation’s
recovery rate is increasing and disposal rate is decreasing, demonstrating the nationwide
achievement of waste.

The NC Division of Waste Management estimates less than 16 years of remaining
landfill capacity, without accounting for population changes or changes in disposal patterns
(NCDENR 2003 p7). Considering the difficult and time consuming process of opening a landfill
(which includes citing, permit approvals, public participation, and construction) this could be
perceived as a looming crisis. However, with the ability to transport waste out of state, this is
not as distressing to policy makers and local government officials as it should be.

North Carolina’s lackluster recycling performance, combined with the current
unfavorable economic climate and subsequent budgetary shortfalls, makes local government

recycling programs vulnerable to being discontinued. When recycling programs are discontinued
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or scaled back, the supply of recyclable commodities decreases, causing a ripple effect
throughout the industry. To begin, the recycling businesses that directly rely on local
governments as a source of household recyclables face a decreasing supply of inputs, potentially
threatening the viability of the business. In turn, processing and end-use businesses will also
face a decrease in supply as the negative impacts flow downstream.

Recycling impacts on NC’s economy are not easily seen, and a way to demonstrate the
impact is needed. The objective of this study is to quantify the impacts of recycling on jobs in
North Carolina. This was done by collecting information on the recycling related employment in
the state and making comparisons with information from ten years previous. A commonly used
indicator of economic viability is the number of jobs in an industry (Investopedia 2004).

Therefore, the results of this study may be used to indicate the economic viability of recycling.
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SECTION 1III: METHODOLOGY

For this study, a recycling business is defined as a company involved in the recovery,
reuse or remanufacture of materials. This includes the collection, processing, manufacturing,
reusing or composting of post-consumer or post-industrial materials. Recycling related
employees are defined as an employee who dedicates any time to recycling related activities, or

whose position would not exist without the recycling component of the business.

STUDY BOUNDS

This study is bound in two major ways: First, since the goal of this research is to
quantify the impact of recycling on North Carolina’s economy, only material flows and jobs that
occur within state borders were considered. Second, the study only included direct economic
impacts, and excluded indirect or induced measurements. This means that businesses such as

recycling equipment manufacturers were not included.

DATA COLLECTION
A multitude of strategies were used to collect the most comprehensive and accurate

information, including a combination of primary and secondary data collection methods.

Primary Data

The private and the public sector recycling industries in North Carolina were surveyed
separately as sources of primary data for this research. The private sector received the Business

Survey, and the public sector received the Local Government Survey.

Business Survey: Sample Selection

The Recycling Business Assistance Group of DPPEA maintains a free, on-line database
of recycling markets and businesses to facilitate finding markets for recyclables. The Directory
of Markets for Recyclable Materials (DMRM) was developed in 1992. The DMRM has now
advanced to allow self-registration for any recycling business or organization by simply
completing an on-line form. This has allowed the DMRM to expand to include a multitude of
recyclable commodities and cover a larger geographic area. The DMRM is a powerful tool for

the recycling industry. Private citizens and businesses may use the DMRM to find outlets for
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their waste, while recycling businesses in turn use the DMRM as an advertising tool to receive
the recyclable commodities they use as inputs in their business. This makes it in the self-interest
of recycling businesses to register with the directory.

Unlike industries such as agriculture or manufacturing, the recycling industry is not
easily collected under one umbrella category, so tools such as the North American Industrial
Classification System (NAICS, formerly SIC) was not helpful in identifying businesses to
survey.  Therefore, by narrowing down the DMRM to only North Carolina businesses or
organizations, that database became the sample frame for the Recycling Business Survey.

Every recycling business or organization in North Carolina listed in the DMRM in May
of 2004 received the Recycling Business Survey. In addition, since the DMRM is updated
continuously with new entries, the sample frame was expanded twice to include new NC listings
in July, 2004 and August, 2004. Each registrant in the DMRM provided contact information,
such as postal address, email address, and telephone number when registering with the DMRM.
However, not all of the registrants provided email addresses. For ease of implementation and
cost, those who provided email addresses were contacted via email, whereas those who did not
provide an email address received the survey documents in the mail. The final sample frame
included 532 potential respondents, with 292 receiving the web survey and 240 receiving the

survey via mail.

Business Survey: Instrument Design

Since the objective of the study was to obtain an accurate and complete portrayal of
recycling related employment, two separate survey instruments were designed: one for a mail-
based implementation and the other for a web-based implementation. The surveys were identical
in question content and order; however, layout was slightly different to facilitate completion in
both mediums.

The survey was drafted to obtain information on total full-time equivalent employment
and employment specifically related to recycling. The survey went through several drafts; with
representatives from DPPEA contributing significantly and approving the final survey draft (see
Appendix A for final survey). The survey was divided into four sections:

o Section A: Facility & Company Information.
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e Section B: Recycling Services. This section asked the respondents to characterize their
activities in the four main recycling functions: collection, processing, brokering, and
manufacturing. The respondent was asked to indicate each sector they participate in and
the total number of full-time equivalent employees that perform that function. As another
measure of employment, respondents were also asked to report the weekly labor hours
spent performing this function. Finally, to obtain an estimate of employment per function
per ton, respondents were asked to list the annual tonnage of recycled materials that they
use in that particular function.

e Section C: Employment & Wage Information. In Section C, respondents were asked in a
closed-ended question to report the average wages of their recycling relating
employment. Respondents were given six (6) categories of wages to chose from, starting
at minimum wage and increasing in two dollar per hour increments. This was done to
compensate for the sensitivity of the question and mitigate non-responses (Dillman 2000
ch.2). In addition, respondents were asked how their employment profile has changed
since 2000 and their future projections. These questions were asked to obtain a more
concise indication of employment change over a short period of time in the private sector
of the recycling industry to contrast with the ten year time period. Finally, Section C also
asked respondents to indicate how much of their business is reliant on recycling.

o Section D: Commodity Information. The final section asked respondents to indicate

which commodities they use to obtain commodity specific statistics.

Business Survey: Survey Implementation

Survey implementation followed the structure set forth in Dillman’s Tailored Design
Method (Dillman 2000 ch.4). A pre-notification letter was sent one week prior to the survey (see
Appendix A). The pre-notification letter informed the respondents that they would be receiving
the survey, the purpose of the survey, and the sponsors of the survey. For the web-based survey,
a pre-notification email containing identical text was emailed approximately 4 businesses days
prior to sending the survey.

The survey was sent with a cover letter, which again described the purpose of the
research, the rights of the respondents, contact information and instructions to complete and

return the survey (see Appendix A). A stamped, pre-addressed return envelope was included to
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minimize any costs inflicted on the respondent. The cover page of the survey instrument also
included a purpose statement, instructions, and again listed the respondents’ rights.

Each respondent was assigned a unique Survey Identification Number (ID). Once a

survey had been submitted, the contact information associated with that particular ID number
was erased to ensure respondent confidentiality. The ID number was listed on the cover letter
and cover page of the survey.
The web-based survey received the cover letter as an email, with a link to the web page
containing the survey (see Appendix A). The rights of the respondent were listed in the email
invitation and on the opening web-page of the survey. Along with the link, respondents were
provided a unique number to serve as a password to entire the site. The unique number
corresponded to the ID number assigned to the respondent, and again served as a signal to show
which respondents had completed the survey. The password also protected the survey results
from contamination from outside responses. If an invalid password was entered, the user was
directed to an error page.

The mail-based respondents who had not completed the survey then received a follow-up
postcard approximately four weeks after receiving the survey (see Appendix A). The web-based
respondents received up to four follow-up emails and requests to complete the survey, due to the
low-cost and easy implementation of using e-mail.

After eight weeks, the DPPEA staff began contacting the non-responders via email,
telephone or site visits. Using their network of contacts, the DPPEA staff was able to obtain 39
additional responses. In addition, secondary data sources (discussed below) were used to obtain
an additional 134 responses . However, it must be noted that many of these responses were
limited to the subjects of highest priority: total employment, employment related to recycling,

and wages. Therefore, the response rate varies by question and is reported as such.

Local Government Survey: Sample Frame

Out of the 640 local government units in North Carolina, 386 operate recycling programs.
Sixty-five percent of those use private contractors to run the recycling program, and that
employment was captured in the private sector survey. Therefore, only the local government

units operating recycling programs using public employees received the survey.
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The Local Government Assistance Team (LGAT) of DPPEA maintains a database of all
local government units in the state of North Carolina. The database contains information
regarding the solid waste management activities performed in each particular unit, including the
existence of a recycling program. This database served as the sample frame for the Local
Government Survey. Each local government unit that had a (public) recycling program

operational as of 2004 received a survey.

Local Government Survey: Design

The local government survey went through a similar design process as the business
survey.  Also like the business survey, not all of the local governments had e-mail access so
therefore two surveys were designed: one for a mail-based implementation and the other for a
web-based implementation. The surveys were identical in question content and order; however,
layout was slightly different to facilitate completion in both mediums.

The survey was drafted to ensure information such as total full-time equivalent
employment related specifically to recycling was captured in addition to employment related
specifically to solid waste management. The survey went through several drafts, with
representatives from DPPEA contributing significantly and approving the final survey draft (see
Appendix B). The survey was divided into four sections:

o Section A: Contact Information.

o Section B: Recycling Services. This section asked the local government respondent to
characterize their recycling activities into services: collection, processing, brokering,
composting, education/marketing, and administration. The local government respondent
was asked to indicate each recycling service they perform, and for each service the total
number of full-time equivalent employees, the weekly labor hours, and the annual
tonnage of recycled materials. Additionally, respondents were asked in a closed-ended
question to report the average wages of their recycling relating employment.
Respondents were given six (6) categories of wages to choose from, starting at minimum
wage and increasing in two dollar per hour increments. This was done to compensate for
the sensitivity of the question and mitigate non-responses (Dillman 2000 ch.2). In
addition, respondents were asked how their employment profile has changed since 2000

and their future projections. These questions were asked to obtain a more concise
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indication of employment change over a short period of time in the public sector
recycling industry to contrast with the ten year time period.

o Section C: Solid Waste Services. Section C is identical to Section B, except the
questions relate to solid waste management services, including trash collection,
processing, disposal, education/marketing, and administration.

o Section D: Materials. The final section asked respondents to indicate which recycling
commodities they collect, and ask the respondent to indicate the market or outlet for the
commodity. This information may be used to trace specific commodity paths in future

studies.

Local Government Survey: Implementation

Implementation of the local government survey was identical to the implementation of
the business survey. However, unlike the recycling business survey where DPPEA staff directly
contacted respondents, different methods were used to obtain figures for those local government
units that did not complete the survey and will be discussed the in Secondary Data Collection

section.

Secondary Data: Recycling Employment

Employment Security Commission of North Carolina

DPPEA acquired access to the Employment Security Commission of NC (ESC) database.
The database listed company name, employment, and address for North Carolina businesses as
reported in the first quarter of 2004. One hundred randomly selected businesses from the non-
respondents in the Recycling Business Survey were accessed in the ESC database. Employment
estimates were obtained for 94 of the 100 random businesses that had not answered the survey.
Using their expertise and industry knowledge, DPPEA staff estimated the percentage of those
employees which were recycling related. Information could not be obtained for the eleven other
businesses under the business name listed in the Directory of Markets for Recyclable Materials
(DMRM). This may have occurred because sometimes business operate under names other than
their legal name. In total, 1,649 of the 3,906 full-time equivalent employees (FTE) reported for
94 companies with the ESC data are estimated to be dedicated entirely to recycling (see

Appendix A).
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Harris Directory

Operated by Dun & Bradstreet, the Harris Directory is a comprehensive database of US
company profiles. Dun & Bradstreet maintains information about more than 64 million
worldwide companies, including 13 million American companies. The Harris Directory is
targeted towards sales and marketing professionals and is available through subscription.
DPPEA has access to information for North Carolina companies only. The profiles include
company size (number of employees), and are searchable by over thirty different topics. A
company name search was performed for a randomly selected sample of 25 companies. Once
the overall employment number was obtained, industry experts in DPPEA estimated the
percentage of those employees which are recycling-related. Approximately 1,615 full-time
equivalent employees dedicated entirely to recycling were reported for 25 companies using the

Harris Directory (see Appendix A).

NCSU Pallet Study

Data from a North Carolina State University (NCSU) research project was also used to
supplement the recycling employment data. NCSU completed research for DPPEA in May of
2004 on pallet recycling in North Carolina (Buehlmann and Fluhary 2004). The research
surveyed NC wood pallet companies and collected total full-time equivalent employment (FTE)
and recycling related full-time equivalent employment (FTE-R) data. Thirty-four companies
responded to the survey, and a total of 1,131 FTE-R employees were reported. The employment
numbers were presented in aggregate, not by individual company. By comparing the
respondents to the NCSU survey with the respondents to the Recycling Business Survey, eleven
companies were identified that had not been listed in the DMRM and thus were added to the
sample frame. Ten companies did respond to the NCSU survey but did not respond to this
survey, resulting in data for this survey on an additional 21 companies (11 new companies plus
10 non-respondents). Thirteen responded to both surveys, and reported a total of 269 FTE-R to
the Recycling Business Survey. Then, by subtracting the 269 FTE-R of the Recycling Business
Survey from the 1,131 FTE-R from the NCSU study resulted in an estimate of 862 FTE-R
between the 21 additional companies (1,131-269=862). Although data could not be reported at
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the individual business level, data was reported in aggregate: the 21 companies contributed a

total of 862 FTE-R to this research (see Appendix A).

Secondary Data: Industry Comparisons

Most business establishments have been classified by industry and then grouped into the
North American Industry Classification System (NAICS) to simplify data collection and
comparisons (USCB 2004). In 1997, NAICS replaced the out-dated US Standard industrial
Classification (SIC) system. The NAICS system not only provides for additional industry
categories such as information technology, it is standardized across Mexico, the United States
and Canada (USCB 2004).

NAICS is a hierarchal six-digit numerical system. Two digits represent the business
sector and then the third digit represents the subsector. The fourth digit is the industry group, the
fifth digit is the NAICS industry, and the sixth digit is reserved for individual classifications at
the national level. The more digits in the NAICS number, the more specialized the classification.
Table 3 lists some different 2 and 3 digit NAICS codes and their associated descriptions. For
example, to obtain the classification for Turkey Production, first the 2 digit Sector is identified as
11: Agriculture, Forestry and Fishing. Since turkey production is an animal operation, the
classification is further narrowed to 112: Animal Production. The next NAICS level is 1123:
Poultry and Egg Production. Finally, Turkey Production is represented by the 5 digit code 11233
(USCB 2004).

The recycling industry is not easily represented by the NAICS system. Although Waste
Management & Remediation is represented by NAICS code 562, the further classifications do
not include recycling. Therefore, information on the recycling industry is not as readily
accessible as most other industries. This is one reason that studies such as this one are important.

Several state and federal government websites provide access to industry information
according to NAICS codes, including the NC Employment Security Commission and United
States Bureau of Labor Statistics. Additional information is also available through the Harris
Directory, a private subscription service. This study used industries at the 2 and 3 digit NAICS

level for comparisons (see Appendix C).
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Table 3. Select NAICS Codes and Descriptions

NAICS | Description NAICS | Description

11 Agriculture, Forestry, Fishing 44 Retail

111 Agriculture: Crop Production 51 Information

112 Agriculture: Animal Production | 52 Finance & Insurance

1123 Poultry and Egg Production 53 Real Estate

11233 Turkey Production 54 Professional, Technical, Scientific

21 Mining 61 Educational Services

23 Construction 6113 Colleges, Universities & Professional Schools
31 Manufacturing 62 Health Care & Social Assistance

313 Textile Mills 6212 Dentist Offices
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SECTION IV: RESULTS
RECYCLING BUSINESS SURVEY RESULTS’

Respondents received the survey either through regular postal mail, or through an email
containing a link to the online survey website. After approximately 4-5 weeks, most respondents
who had not completed the survey were contacted by telephone. Due to time constraints, only
20% of non-respondents were contacted by phone. After the web, mail, and telephone phase of
survey implementation concluded, various other methods of collecting secondary data were used
to supplement the employment calculations. These data sources were only used to calculate the
total full-time equivalent employees (FTE) and the full-time equivalent employees dedicated

entirely to recycling (FTE-R) and were not used for any other question.

Table 4. Recycling Business Survey Response Statistics

Completed | Sent Removed Added Adj ustelilaiesponse

Survey Web 122 292 -22 45.2%

Mail 63 240 -26 29.4%

Phone 39 -1
Other NCSU 21 +11
Sources Harris 25

ESC 94 +3

TOTAL 364 532 -49 +14 73.2%

As shown in Table 4, forty-nine respondents were removed from the sample frame.
Twenty-seven respondents had incorrect contact information and could not be located; 8 refused
to complete the survey for various reasons, 6 were duplicate listings in the DMRM, 4 relocated
out of North Carolina, and 4 said they were not recycling businesses.

Eleven businesses, which completed the NCSU pallet study, were not listed in the
DMRM and therefore were added to the sample frame. In addition, there were 3 businesses
which were not listed in the DMRM but were identified through the ESC data as recycling
businesses and therefore were also added to the sample frame.

Industrial or commercial recycling collection is the largest employer in NC’s private
recycling sector, with 2,633 employees. This result reflects the fact that local governments
typically do not collect from industrial or commercial businesses. Processing is the next largest

employer (1,829) and also has the greatest number of establishments in the state (146). The large

* For complete survey results, refer to Appendix A.
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number of processing establishments could be explained by processing being the most diverse
activity in that there are many different processing stages. Re-manufacturing/End-use employs
1,315 workers. Curbside collection, drop-off collection and brokering each contribute 1% of the
total employment with 75, 63, and 62 employees, respectively.

The total full-time equivalent employees reported was 15,254, of which just under half
(8,817) are dedicated entirely to recycling. A net total of 757 jobs have been created by
recycling businesses since the year 2000, and 54% of the businesses forecast creating more
positions in the next two years. The mean average wage reported falls in the range of $8.51-
$10.50, the median average wage is $10.51-$12.50, and the mode is $8.51-$10.50. The three
measures of central tendency suggest that the actual average wage falls towards the higher end of
the $8.51-$10.50 range.

No single commodity dominates the market. An interesting result was that besides
aluminum cans, few establishments worked with the common household recyclables. Only 30
establishments worked with plastics and 19 with glass. Either NC is not capturing enough of
these commodities out of the waste stream to support a private sector in these materials, or the
commodities are going out of state, which is a loss to NC. Common answers in the “other”

category were: tires, chemicals, stone, oil/grease, batteries, toner, carpet, and furniture.

LOCAL GOVERNMENT RECYCLING SURVEY RESULTS’

Respondents received the survey either through regular postal mail or through an email
containing a link to the online survey website. There were no removals or additions to the
sample frame, no local governments cancelled or began publicly operating recycling programs

during the implementation of the survey.

Table 5. Local Government Recycling Survey Response Statistics

# Surveys A G # Surveys Adjusted

Completed Removed/Added | Response Rate
Web 60 96 0 62.5%
Mail 15 39 0 38.5%
TOTAL 75 135 0 55.6%

? Refer to Appendix B for complete Local Government Survey results.
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The public recycling service with the most employees is staffed drop-off centers,
exceeding the next service by more than 100 employees’. In addition, the most local
governments (38) offered staffed drop off centers. This result is somewhat surprising, but can be
explained. Staffed drop-off centers require employees for more than 8 hours a day, 5 days a
week, since many drop-off centers are open on the weekends and into the evenings.
Additionally, many landfills also have recycling centers, so it is possible that there is some
overlap.

Many local government units allow their residents to commingle their recyclables in the
bin, and then the employees sort the recyclables into the collection truck. This could explain the
large number of public processing employees.

Seventy-seven percent of the responding local government units collect aluminum, the
most common commodity collected. This is expected, because aluminum is a common
household waste product, easy to collect, light and easy to transport, and has fairly consistent
market outlets. The next commodities include the two types of plastic and newspaper, which are
also expected. However, less than half of the local government units collect paper products
(besides newspaper). This suggests that it is an area that needs more research and education.
Perhaps developing more efficient collection methods would enable more local government units
to implement paper recycling programs. The large difference between recycling and solid waste
employment can be explained by the increased frequency of trash collection versus recycling
collection. Trash is collected at least once a week, although many local government units may
collect trash twice a week. However, recycling may only be collected once or twice a month.

Recycling employs only half the people that solid waste services employ, although
recycling materials makes up much less than half of the solid waste tonnage. This suggests that
recycling services requires more employees per ton. For example, increasing the recycling
tonnage by 10,000 tons would create 6.5 FTE positions, whereas increasing the solid waste

tonnage by the same amount would only create 0.71 FTE positions.

* These conclusions are only applicable to the North Carolina local governments that operate recycling programs
with public employees, not those local government units that do not operate any recycling programs are those that
use private contractors to perform recycling services.
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Solid waste employees earn a higher average hourly wage ($10.51-$12.50) than recycling
employees ($8.51-$10.50) although both are lower than the North Carolina average wage
($16.12/hour). This is an area that could be explored with further research.
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SECTION V: DISCUSSION
PUBLIC AND PRIVATE EMPLOYMENT COMPARISONS

The results of the two surveys indicate that the private sector currently employs nearly

Figure 1. 2003 NC Recycling Employment
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times the number of employees as the public sector (Figure 3). One possible explanation for this
is that the primary goal of local governments is to provide a service. The majority of their
employment comes from performing that service; collecting recyclables from the public. The
private sector is interested in adding value back to the commodities, then capturing that value as

a profit. In addition, the private sector encapsulates a larger portion of the commodities life

Figure 1. Recycling Employment Distribution
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cycle — they handle the commodities from the first collection stage all the way through end-use,

which has resulted in a much larger pool of employment.
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For both the public and private sectors, collection is the largest employer. Processing is
the next largest employer for both as well. However, collection is 68% of the public
employment, compared to 46% of the private employment. Processing is only 13% of the public
employment, whereas 31% of the private employment. This demonstrates how collection is the
primary activity at the local government level, whereas the private sector is more diversified. In
addition, manufacturing or end-use is nearly one quarter of the private employment, but none of
the public sector. This again demonstrates that the private sector follows the commodities

throughout the different stages, whereas the public sector is simply concerned with collection.

Figure 2. Distribution of Responses to Wage Questions
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The mean hourly wage for both the public and private sectors falls in the range of
$8.51-$10.50. The private sector wage is most likely slightly higher than the public sector,
because the median hourly wage for the private sector was higher. Looking at the frequency of
responses, the private sector has many more responses in the highest category, $14.50 and above.
Both distributions look to approximate normal, although the private sector shows a strong

upwards skew.
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STATEWIDE EMPLOYMENT ESTIMATES

Table 6. Statewide Recycling Employment Estimates

1994 2000 2003
Response . Response . Response .
Reported Rate Estimate | Reported Rate Estimate | Reported Rate Estimate
Private 6,154 81% 7,597 8,721 74% 11,762 8,817 69% 12,776
Public 850 77.5% 1,096 - - - 631 55.6% 1,137
TOTAL 8,694 TOTAL 11,762 TOTAL 13,913
Figure 3. NC Recycling Employment and Percent Labor Force
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Assuming that the survey responses are representative of the state, an estimate for the

statewide recycling employment can be obtained by dividing the reported FTE by the response
rate. The data from this study, compared to data from 1994 (see Table 6 above) indicates that
recycling employment has increased sixty percent from 1994 to 2003. However, North
Carolina’s labor force has also increased. Therefore, a more accurate measure of the
employment trends in the recycling industry is to examine how recycling has changed as a
percent of North Carolina’s labor force. Figure 6 indicates that in 1994, recycling was 0.25% of
North Carolina’s total labor force. In 2000, recycling was 0.29% of the labor force. In 2003,
recycling continued its growth and was 0.35% of the labor force, a 19% increase from 2000 and

nearly a forty percent increase from 1994. This demonstrates that North Carolina’s recycling
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employment is increasing at a faster rate than its work force. Therefore, the increase in recycling
employment cannot be explained by an increase in population and labor force and represents a

growth in the industry.
INDUSTRY COMPARISONS

The NC recycling industry is similar in employment size to the biotechnology,

agricultural livestock and agricultural crops industries (Figure 7). However, industries such as

Figure 3. Employment in Select NC Industries
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manufacturing and textiles are significantly larger. Directly comparing recycling to industries
such as manufacturing is difficult due to the sheer size difference. However, direct comparisons
can be made by examining the percent change across industries in their share of the labor market.

Comparing the change in percentage of workforce across several industries further
indicates that recycling is growing. In the ten year period between 1994 and 2003, industries
such as textiles and manufacturing showed a large decrease in employment (Figure 8).
Agriculture saw no significant change, whereas industries such as health care, professional and
real estate all grew. However, recycling employment gained the largest percentage over the time

period.
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Figure 4. Percent Change in Percent Labor Force from 1994-2003

Table 7. Employment in Selected NC Industries

% Labor Force | # Employees
Manufacturing 15% 600,000
Health Care 11% 450,000
Textiles 2% 81,000
Information 1% 76,000
Agriculture 0.76% 30,000
Recycling 0.35% 14,000
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NATIONAL VIEWPOINT
The REI study estimated that the United States has over 1.1 million recycling employees

USEPA 2003a). This means that North Carolina contributes only 1.2% of the national recyclin
y yclng

employment, even though North Carolina contributes 3% of the national employment. In

addition, NC’s recycling employment is a lower percentage of the state labor force when

compared to some of the other states that have completed Recycling Economic Impact Studies.

Florida’s recycling employment is 0.40% of their labor force, which is not that much larger than

North Carolina’s.

However, Indiana, lowa, and Pennsylvania each have recycling industries

with greater than 1% of their labor force. Although this study used a simplified version of the
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REI methodology, which may explain a portion of the difference, it still may suggest that NC is

under-performing compared to other states and the nation.

Table 8. Nation and Statewide Recycling Employment

Recycling Employment | Labor Force | % Labor Force
United States 1,121,801 | 142,583,000 0.79%
California 84,000 16,892,000 0.50%
Florida 32,138 8,020,000 0.40%
Indiana 74,970 3,210,100 2.34%
lowa 26,781 1,586,000 1.69%
Nebraska 4,323 951,125 0.45%
North Carolina 13,913 4,229,772 0.33%
Pennsylvania 81,322 6,078,900 1.34%

Another important note is that California and Iowa are both “bottle-bill” states (they have
a deposit/refund system in place for containers). Considering lowa’s recycling employment
boasts such a large percentage of its workforce, this may indicate that the increased supply

generated by bottle bills results in an increased recycling infrastructure and employment.
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SECTION VI: CONCLUSIONS

The two surveys conducted for this study reveal that:
e Recycling is a significant employer in North Carolina. Recycling employs
approximately 14,000 employees, or 0.35% of North Carolina’s workforce. At a time

when unemployment is high, recycling provides employment opportunities.

e Public investment in recycling leads to downstream benefits in private employment.
The private sector supports ten times the number of recycling employees as the public
sector. Public recycling programs, however, probably provides a large amount of the
supply for the private sector. This suggests that as more public recycling programs
increase their collection, the private sector will have access to a larger supply of

materials, perhaps providing for growth and expansion.

e Recycling employment has grown while employment in many other industries has
not. While traditional industries such as textiles and manufacturing have lost significant
numbers of jobs over the past decade, recycling has created jobs and increased its share

of the labor market from 0.25% to 0.35% of the labor market.

e North Carolina recycling employment is a lower percentage of the state’s labor
force than other states. As shown through the REI studies, NC supports approximately
1.2% of the nation’s recycling employment. Compared to other states, NC’s recycling
employment is low. For example, Indiana, lowa and Pennsylvania each have a recycling
industry with more than 1% of their states labor force. lowa is a bottle-bill state, which

may contribute to its higher level of employment.

RECOMMENDATIONS

There is a demand for recycled materials in North Carolina. Forty percent of the
businesses surveyed either collect, process or re-use paper products (such as office paper,
cardboard, etc). However, the state estimates that those same paper products may comprise

nearly one quarter of the residential waste stream in NC (NCDENR 2004b). If more of that
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paper was recovered, there will be an increased supply of materials for those companies,
presumably providing them with more work and employment opportunities.

In its most fundamental form, this is an example of market failure. The market for
recyclable commodities is not performing optimally, for a variety of reasons. The reasons for
market failure are complex, interrelated and compounding. For example, prices should ideally
reflect the costs and benefits to society. Recycling, like many other environmental goods,
however, has many benefits that accrue to the public and are not readily translated into financial
figures, resulting in market prices below their true value. Concurrently, market players are not
being informed of those benefits, reflecting an imperfect flow of information, another form of
market failure. Lack of information may also lead to uncertainty, affecting investors and further
destabilizing the market. Government intervention is one way to correct market failures.
Government intervention can stabilize the markets, facilitate communication between market
players, and otherwise correct the information imbalances.

North Carolina needs to develop policies that will stabilize the recycling markets,
primarily through encouraging participation in recycling programs and discouraging waste
disposal.  These policies also need to be focused on building the statewide recycling
infrastructure and providing a stable base for an emerging recycling industry. This can be
accomplished through a variety of methods, included environmentally preferable purchasing
standards, landfill bans, or enacting a ‘bottle bill’.

Currently, NC offers a tax emption on equipment and facilities used exclusively for
recycling and resource recovery. Financial assistance is also available through loans and grants
(NCDENR 2004c). However, state policy makers need to look for ways to provide additional
incentives for recycling businesses to locate in the state.

The take home message is that by allowing recyclable commodities to remain in the

waste stream, we are simply throwing away jobs.

Future Research Needs

There is much research that could be done to reveal information that could provide added
support for recycling. For example, determining if there is difference in recycling employment in
‘bottle-bill’ states could help NC determine if a bottle bill is something to consider. Also,

studying how a state’s economic characteristics could impact recycling could help state’s
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determine where best to focus their efforts. Another interesting research area would be
determining if there is a correlation between legislative support (funding) for recycling and

recycling rates.
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Recycling Business Survey Pre-Notification Letter

The mail survey sample received this pre-notification letter approximately one week prior
to receiving the survey. The web survey sample received a pre-notification email with
similar text two days prior to receiving the survey.

Dear «First_Name1»«Last_Name1»:

A few days from now you will receive in the mail a request to fill out a brief questionnaire
for an important research project being conducted by Duke University in conjunction with
the North Carolina’s Department of Environment & Natural Resources’ Division of Pollution
Prevention and Environmental Assistance (DPPEA).

| am writing in advance because we have found many people like to know ahead of time
that they will be contacted. Results from the survey will be used to help the state
government strengthen recycling in NC, including making a case of policies and incentives
that may help your business.

If you have access to the internet, you may complete the survey by going to
http://www.p2pays.org/LGAT Survey/ and entering your unique invitation code in the
Businesses section (your unique invitation code is «SurveylD»). Otherwise, you will
receive the survey in the mail in the next few weeks.

If you have any questions or comments about this study, | would be happy to talk with
you. The toll-free number to DPPEA customer service is 800-763-0136 or you may
also email me at katie.alvarado@ncmail.net.

Thank you for your time and consideration. It's only with the generous help of people
like you that our research can be successful.

Sincerely,
Katie Hoover Alvarado James L. Hickman
Principal Investigator NC Division of Pollution Prevention

Duke University & Environmental Assistance




Recycling Business Survey Cover Letter

This cover letter was included with the survey sent to the mail survey sample, along with a
postage paid and addressed return envelope. The email survey sample received an email with
similar text, along with a link to the survey website and a password (their survey identification
number) to enter the site.

«First. Name1»«Last Name1» Survey ID: «SurveyID»

| am writing to ask for your help in a study on recycling for the state of North Carolina.
This study is part of an effort by Duke University and the N.C. Division of Pollution
Prevention & Environmental Assistance to learn how recycling contributes to North
Carolina’s economy.

It is my understanding that your business involves recycling. We are contacting every
business in the state that involves recycling. We are asking for information on the
type of recycling functions your company may perform, the number of employees
dedicated to recycling, and some information about wages.

Results from the survey will be used to help the state government strengthen
recycling in NC, including making a case of policies and incentives that may help your
business.

If you have access to the internet, you may complete the survey by going to
http://www.p2pays.org/LGAT _Survey/ and entering your unique invitation code in the
Businesses section (your unique invitation code is «SurveylDy»).

Your answers are completely confidential and will be released only as summaries in
which no individual’s answers can be identified. This survey is voluntary. However,
you can help us very much by taking a few minutes to share your experiences working
in the recycling industry. If for some reason you prefer not to respond, please let us
know by returning the blank questionnaire in the enclosed stamped envelope.

If you have any questions or comments about this study, | would be happy to talk with
you. The toll-free number to DPPEA customer service is 800-763-0136 or you may
also email me at katie.alvarado@ncmail.net.

Thank you very much for helping with this important study!

Sincerely, (
Katie Hoover Alvarado JaZ L. Hic maAn
Principal Investigator NC Division of Pollution Prevention

Duke University & Environmental Assistance




Recycling Business Survey

This is the survey the mail sample received. The content of the web survey is identical,;
however the layout of some of the questions is different.

North Carolina
Recycling Business Survey

The recycling industry is an important, yet often overlooked sector of
North Carolina’s economy. The following survey will help to document
both the effects recycling has on employment and the business needs of
recycling firms. Therefore, the North Carolina Division of Pollution

Prevention and Environmental Assistance very much appreciates your
completion of this survey.

Please answer all questions to the best of your knowledge. This survey should take approximately
ten minutes to complete. Your participation is voluntary and all answers will be kept confidential.

Please mail completed survey using the enclosed envelope. If you have any questions, please call
Katie Alvarado at (919) 733-4396.

Thank you very much for your contribution to this important research!!
«SurveylD»



NC Recycling Business Survey

Section A. Facility & Company Information

1. Your name:

2. Company Name:
Facility Name:
Telephone Number: 5. Email Address:
Does your company have other facilities in North Carolina? OYes O No
NACIS or SIC code (/f known/applicable):

No ksW

Section B. Recycling Services

Please complete the following table by indicating if your facility performs the listed functions, the number
of full-time equivalent employees dedicated to performing that function, the labor hours per week
dedicated to performing that function and the tons per year of material used in that function which come
from North Carolina sources.

Full-time equivalent employees include all full-time employees and those employees who work part-time. To calculate the
full-time equivalency of a part-time employee, divide the employee’s average weekly hours by 40. For example, an
employee that works 20 hours/week would count as 2 of a full-time equivalent employee (20+40=0.50), and an employee
that works 25 hours/week would count as 0.625 (34) of a full-time equivalent employee [25+40=0.625]. You may use
fractions or decimals.

8. Collection

Does your facility directly collect recyclable materials OYes
from RESIDENTIAL CURBSIDE PICK-UP PROGRAMS? O No

Does your facility directly collect recyclable materials OYes

from RESIDENTIAL DROP-OFF PROGRAMS? 0 No
Does your facility directly collect recyclable materials OYes
from INDUSTRIAL OR COMMERCIAL SOURCES? 0 No
9. Processing
Does your facility SOR7, BALE, DENSIFY, SHRED or LIYes
otherwise PROCESS recyclable materials? 0 No
10. Brokering
Does your facility BROKER recycled materials? OYes
0 No
11. Manufacturing/End-Use
Does your facility make products from recycled OYes
materials? 0 No

What product(s) does your facility produce using this recycled material?

*It is very important to report figures based only on materials received from North Carolina sources.
For example, if your facility processes 1,000 tons of recyclable materials per year and 75% of the materials are
from an NC collection center, but the other 25% is from Virginia and South Carolina, only report 750 tons/year.




NC Recycling Business Survey

Section C. Employment & Wage information

12. How many full-time equivalent employees currently work at your facility?

13. How many full-time equivalent employees at your facility are dedicated to recycling?

a. If you do not know the number of employees dedicated to recycling,
please estimate the percentage of your business devoted to recycling:
O Less than 25% [ 25%-50% [ 50%-74% 0O 75%-99% [ 100%

b. How many full-time equivalent employee positions at your facility have
been CREATED since the year 20007?

¢. How many full-time equivalent employee positions at your facility have
been TERMINATED since the year 20007?

d. Do you forecast the creation of more employee positions dedicated to recycling at your
facility anytime in the next two years? OYes [ No

14. What is the average hourly wage of the employees at your facility that are dedicated to

recycling?
O $5.15-$6.50 O $10.51-$12.50
O $6.51-$8.50 O $12.51-14.50
O $8.51-$10.50 O $14.50 & above

15. Is your facility’s existence dependent solely on recycling? [Yes [ No

Please check each material that your facility collects, processes or utilizes in manufacturing.

O Aluminum Cans

OO0 PETE Plastic (#1) O Other Paper

OO0 HDPE Plastic (#2) 0 Magazines

O Other Plastic O Textiles

O Glass O Other Metal Scrap

0 Newspaper O Electronics

O Corrugated Cardboard O Construction & Demolition
O Office Paper 0 Woody & Organic Material
O Mixed Paper O Other:

Thank You
for completing the survey!




Recycling Business Survey Follow-up Postcard

Approximately four weeks after receiving the survey, the mail survey sample received
this follow-up postcard. The web survey sample received several follow-up emails, all
with similar text.

«FIRST_NAME1»,
Earlier this month Duke University & NC DENR-DPPEA sent you a survey concerning
your company’s recycling related employment. However, our records indicate that you

have not yet completed the recycling jobs survey!!

Please take a few minutes to complete the survey — your input is vital to developing a
better understanding of how the recycling industry contributes to the NC economy and
will help your state government strengthen recycling in NC, including making a case of
policies and incentives that may help your business.

You also have the option of completing the survey on-line, by going to
http://www.p2pays.org/LGAT survey and entering your unique invitation code

(«SurveyID») in the box next to “businesses”.

If you never received the survey or have any other questions or comments about the
survey, please contact Katie Alvarado at 800-763-0136 or katie.alvarado@ncmail.net.

Thank you so very much for your time & effort!
Katie Hoover Alvarado




Recycling Business Survey Results and Discussion

Respondents received the survey either through regular postal mail, or through an email
containing a link to the online survey website. After approximately 4-5 weeks, respondents who
had not completed the survey were contacted by telephone. Approximately 10% of the non-
respondents were contacted by telephone, and 39 completed the survey. Due to time constraints,

not all respondents were contacted by phone.

Table A-9
# Surveys # Surveys Adjusted
Complet}(;d # Surveys Sent Removzd Respanse Rate
Web 122 292 -22 45.2%
Mail 63 240 -26 29.4%
Phone 39 -1
TOTAL 224 532 -47 46.4%

After the web, mail, and telephone phase of survey implementation concluded, various other
methods of collecting secondary data were used to supplement the employment calculations. These data
sources were only used to calculate the total full-time equivalent employees (FTE) and full-time

equivalent employees dedicated entirely to recycling (FTE-R) and were not used for any other question.

Table A-10
# Adjusted
# Completed it Removed/Added | Response Rate

Survey Web 122 292 -22 45.2%

Mail 63 240 -26 29.4%

Phone 39 -1
Other NCSU 21 +11
Sources Harris 25

ESC 94 +3

TOTAL 364 532 -35 73.2%

As shown in Table A-2, forty-nine respondents to my survey were removed from the sample
frame. Twenty-seven respondents had incorrect contact information and could not be located; 8 refused
to complete the survey for various reasons, 6 were duplicate listings in the DMRM, 4 relocated out of
North Carolina, and 4 said they were not recycling businesses.

Eleven businesses, which completed the NCSU pallet study, were not listed in the DMRM and
therefore were added to the sample frame. In addition, there were 3 businesses which were not listed in
the DMRM but were identified through the ESC data as recycling businesses and therefore were also
added to the sample frame.



Survey Section B Results. Recycling Services®

Table A-11

NC Totals

Per Establishment

Total FTE

Total Labor
Hours/wk

Total Tons/yr
from NC

# Mean
Est. FTE

Mean
Labor
Hours/wk

Mean Total
Tons/yr
from NC

N6
(number of
responses)

8. Collection

RESIDENTIAL
CURBSIDE
PICK-UP
PROGRAMS

75

1,303.0

129,876.0

14| 5.36

93.07

9,276.86

193

RESIDENTIAL
DROP-OFF
PROGRAMS

63.9

2,313.7

65,961.4

24| 2.66

96.40

2,748.39

185

INDUSTRIAL
OR
COMMERCIAL
SOURCES

2,633.08

2,1437.3

19,734,143.8

128 | 20.57

167.48

154,173.00

183

9. Processing

SORT, BALE,
DENSIFY,
SHRED or

otherwise
PROCESS

1,829.46

43,353.0

25,327,457.1

146 | 12.53

296.94

173,475.73

197

10. Brokering

BROKER

62.68 |

1,659.5 |

348,272.8 |

69 | 0.91 |

24.05 |

5,047.73 |

182

11. Manufacturing/End-Use

Does your
facility make
products from
recycled
materials?

1,315.55

52,115

784,862.7

59 122.30

883.31

13,302.76

188

> The first seven questions of the survey were identifying questions that are no longer accessible.
% Not all respondents answered all questions. Therefore, data such as mean values are reported according to the number of

responses to that particular question.




Industrial or commercial recycling collection is the largest employer in NC’s private recycling
sector, with 2,633 employees. This result reflects the fact that local governments typically do not collect
from industrial or commercial businesses. Processing is the next largest employer (1,829) and also has
the greatest number of establishments in the state (146). The large number of processing establishments
could be explained by processing being the most diverse activity in that there are many different
processing methods and some commodities go through many different processing stages.
Manufacturing/End-use employs 1,315 workers. Curbside collection, dropoff collection and brokering

each hold 1% of the total employment with 75, 63, and 62 employees, respectively.

Figure A-1. Private Sector Recycling Employment by Function

1% 1%

0O Curbside Collection

@ Dropoff Collection

O Industrial Collection
44% O Process

@ Broker

O Manufacturing

Survey Section C Results. Employment & Wage Information

12. How many full-time equivalent employees Industry Total Number of Responses
currently work at your facility? 7,752.63 207

13. How many full-time equivalent employees at Industry Total Number of Responses
your facility are dedicated to recycling? 4,690.63 205

These results indicate that over half of the private sector recycling employees in NC are fully
dedicated to recycling. This number could be greater, due to the potential to mis-understand question
#13. Some respondents asked if question #13 included administrative or managerial staff positions,

indicating that there may have been some confusion with the wording of the question and instructions.



a. If you do not know the number of employees
dedicated to recycling, please estimate the
percentage of your business devoted to
recycling.

Mean Median Mode D
Responses
25-49% 50-74% 100% 191

The results show that the mean response falls between 25-50%. The median answer was the range

between 50-74% and the most common answer (mode) was 100%, indicating that the majority of the

respondents were businesses related entirely to recycling.

TERMINATED since the year 2000?

b. How many full-time equivalent employee Industry Total Number of Responses
positions at your facility have been
CREATED since the year 2000? 1,153.00 196

c. How many full-time equivalent employee
positions at your facility have been 396.00 192

A net total of 757 full-time equivalent employee positions have been created since 2000,

demonstrating the growth in the private sector of the recycling industry.

d. Do you forecast the creation of more
employee positions dedicated to recycling at
your facility anytime in the next two years?

# Yes

# No

98

82

180

These results suggest that the private sector of the recycling industry will continue to grow during

the next few years, although perhaps not significantly. This could be another indication of difficult

economic times in North Carolina.

. Number of
M Med, Mod
14. What is the average hourly wage of the o e oee Responses
employees at your facility that are
dedicated to recycling? $8.51-$10.50 | $10.51-$12.50 | $8.51-$10.50 209

The mean falls in the range of $8.51-$10.50, the median average wage is between $10.51-$12.50,

and the mode is between $8.51-$10.50.




47, A Number of
15. Is your facility’s existence dependent solely on es o Responses
ing?
recycling? 105 76 181

This result reveals that just over half (58%) of the survey sample frame are businesses whose

primary service is recycling related, which is comparable to the results from question #13a.

Survey Section D Results. Commodity Information

In this section, each respondent was asked to mark each commodity which it either collects,
processes, brokers or uses in manufacturing. Only 185 businesses completed this section. No single
commodity dominates the market. An interesting result was that besides aluminum cans, few
establishments worked with the common household recyclables (see Table A-4). Only 30 establishments
worked with plastics and 19 with glass. Either NC is not capturing enough of these commodities out of
the waste stream to support a private sector in these materials, or the commodities are going out of state,
which is a loss to NC. Common answers in the “other” category were: tires, chemicals, stone, oil/grease,

batteries, toner, carpet, and furniture.

Table A-12
# establishments that collects,
Commodity processes or utilizes in % of Respondents
manufacturing
Aluminum Cans 55 30%
Other 55 30%
Corrugated Cardboard 54 29%
Other Metal Scrap 53 29%
Office Paper 39 21%
Mixed Paper 39 21%
Other Plastic 33 18%
Newspaper 32 17%
HDPE Plastic (#2) 31 17%
Woody & Organic Material 30 16%
PETE Plastic (#1) 29 16%
Magazines 28 15%
Other Paper 27 15%
Construction & Demolition 22 12%
Glass 19 10%
Electronics 19 10%
Textiles 17 9%




Statewide Private Recycling Employment Calculation

The reported recycling employment in the state comes from combining the estimates from the
survey and the other data sources (NCSU pallet study, the Harris Directory and the NC ESC). A total of
343 companies report 8,817 FTE-R. Those 343 companies represent 69% of the survey sample
(343/497=69%). Estimating the total FTE for the state can be accomplished by dividing the FTE reported
in Table A-5 by the percent of companies with estimates, assuming that those who responded to the
survey are representative of those who did not respond (Table A-6). Therefore, approximately 12,775

employees in the state of NC are estimated to be directly related to recycling.

Table A-13. NC Reported FTE-R

FTE-R Number of Companies
Survey Question #13 4,691 205
NCSU Pallet Study 862 21
Harris Directory 1,615 24
NC ESC 1,649 94
TOTAL 8,817 343

Table A-14. Statewide Recycling Employment Estimate

FTE-R 8,817
Percent of surveyed (343/497) 69%
Extrapolated to state of NC 12,775
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Employment Trends in NC’s Recycling Industry Appendix B

Local Government Survey Pre-Notification Letter

The mail survey sample (39 local government units) received this pre-notification letter

approximately one week prior to receiving the survey. The web survey sample (96 local
government units) received a pre-notification email with similar text two days prior to

receiving the survey.

Dear «First_ Name1»:

A few days from now you will receive in the mail a request to fill out a brief
questionnaire for an important research project being conducted by Duke University in
conjunction with North Carolina’s Department of Environment & Natural Resources’
Division of Pollution Prevention and Environmental Assistance.

The survey concerns the impact of local government recycling programs on the North
Carolina economy.

| am writing in advance because we have found many people like to know ahead of
time that they will be contacted. The study is an important one that will help your local
government assistance team develop ways to better serve you.

Thank you for your time and consideration. It's only with the generous help of people
like you that our research can be successful.

Sincerely,

Katie Hoover Alvarado James L. Hickman

Principal Investigator NC Division of Pollution Prevention
Duke University & Environmental Assistance

PS: If you would like to complete the survey on the web, please send an email to
katie.alvarado@ncmail.net (include your name and local government unit)!

Page B-2



Employment Trends in NC’s Recycling Industry Appendix B

Local Government Survey Cover Letter

This cover letter was included with the survey sent to the mail survey sample, along with a

postage paid and addressed return envelope. The email survey sample received an email with similar
text, along with a link to the survey website and a password (their survey identification number) to

enter the site

«First_Name1»: Survey ID: «SurveylD1»
| am writing to ask for your help in a study on recycling for the state of North
Carolina. This study is part of an effort by Duke University and the N.C. Division of
Pollution Prevention and Environmental Assistance to learn how recycling
programs contribute to North Carolina’s economy.

It is my understanding that Pequimans, Chowan & Gates Counties operate a
recycling program. We are contacting all North Carolina local government units
with recycling programs and asking questions about recycling services offered,
number of employees and wage information.

Results from the survey will be used to help your state government better serve
you and other local government units.

You also have the option of completing the survey on-line, by going to
http://lwww.p2pays.org/LGAT survey and entering your unique invitation code
«SurveylD1» in the box next to “businesses”.

Your answers are completely confidential and will be released only as summaries
in which no individual’s answers can be identified. Your contact information will
never be connected to your answers in any way. This survey is voluntary.
However, you can help us very much by taking a few minutes to share your
experiences working in «AreaName1». If for some reason you prefer not to
respond, please let us know by returning the blank questionnaire in the enclosed
stamped envelope.

If you have any questions or comments about this study, | would be happy to talk
with you. The toll-free number to DPPEA customer service is 800-763-0136 or you
may also email me at katie.alvarado@ncmail.net.

Thank you very much for helping with this important study.

Sincerely,

Katie Hoover Alvarado James L. Hickman

Principal Investigator NC Division of Pollution Prevention
Duke University & Environmental Assistance
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Local Government Survey

This is the survey the mail sample received. The content of the web survey is identical,
however the layout of some of the questions is different.

North Carolina
Local Government
Recycling Survey

The recycling industry is an important, yet often overlooked sector
of North Carolina’s economy. This survey will help to document the
effects recycling has on employment. Therefore, the North Carolina
Division of Pollution Prevention and Environmental Assistance very
much appreciate your completion of this survey.

Please answer all questions to the best of your knowledge. This survey should take approximately ten minutes to
complete. Your participation is voluntary and all answers will be kept confidential.
Once completed, simply place the survey in the enclosed envelope and send in the mail!

If you have any questions, please call Katie Alvarado at (919) 733-4396.

Thank you for your contribution to this important research!
Survey ID#: «SurveyID»
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NC Local Government Recycling Survey

1. County or Municipality:
2. Your Name: 3. Phone Number:

Section B. Recycling Services

Please complete the following table by indicating the number of full-time equivalent employees dedicated to
performing the listed service and the labor hours per week dedicated to performing that service. If your local
government does not perform the service, please leave blank. Do not include services which are performed by
contractors.

Full-time equivalent employees include all full-time employees and those employees who work part-time. To calculate the
full-time equivalency of a part-time employee, divide the employee’s average weekly hours by 40. For example, an
employee that works 20 hours/week would count as %2 of a full-time equivalent employee (20+40=0.50), and an employee
that works 25 hours/week would count as 0.625 (3%) of a full-time equivalent employee [25+40=0.625]. You may use
fractions or decimals.

4. Recycling Collection

A. RESIDENTIAL CURBSIDE PICK-UP

B. (un-staffed) RESIDENTIAL DROP-OFF COLLECTION CENTER(S)

C. (staffed) RESIDENTIAL DROP-OFF COLLECTION CENTER(S)

D. INDUSTRIAL OR COMMERCIAL RECYCLING

Recycling Processing (sort, bale, densify, shred or otherwise process)

Composting/Mulching

Recycling Education/Marketing

® U | |

Recycling Administration

9. In total, how many full-time equivalent employees in your local government are dedicated to
performing RECYCLING services?

10. What is the average hourly wage earned by the RECYCLING EMPLOYEES of your local

government?
0 $5.15-$6.50 0] $8.51-$10.50 O $12.51-14.50
0] $6.51-$8.50 0 $10.51-$12.50 0] $14.50 & above

11. What is the estimated annual RECYCLING tonnage managed?

12. What percent, if any, of the annual recycling tonnage is sent out of NC?

Page B-5



Employment Trends in NC’s Recycling Industry Appendix B

NC Local Government Recycling Surve
Section C. Solid Waste Services

Please complete the following table by indicating the number of full-time equivalent employees dedicated to
performing the listed service and the labor hours per week dedicated to performing that service. If your local
government does not perform the service, please leave blank. Do not include services which are performed by

contractors

13. Solid Waste Collection
A. RESIDENTIAL CURBSIDE PICK-UP program
B. (un-staffed) RESIDENTIAL DROP-OFF COLLECTION CENTER(S)
C. (staffed) RESIDENTIAL DROP-OFF COLLECTION CENTER(S)

14. Solid Waste Disposal
A. LANDFILL
B. INCINERATION

15. Solid Waste Education/Marketing
16. Solid Waste Administration

17. In total, how many full-time equivalent employees in your local government are dedicated to
performing SOLID WASTE services?

18. What is the average hourly wage earned by the SOLID WASTE EMPLOYEES of your local

government?
0 $5.15-$6.50 0] $8.51-$10.50 O $12.51-14.50
0 $6.51-$8.50 0 $10.51-$12.50 0] $14.50 & above

19. What is the estimated annual SOLID WASTE tonnage managed?

20. What percent, if any, of the estimated annual solid waste tonnage is sent out of NC?

21. Briefly describe any changes your local government Recycling or Solid Waste program may
experience in the next two years.
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NC Local Government Recycling Surve

22. In the table below,
a. Check the materials that your local government collects (do not check materials which are collected by
contractors), and
b. Give the name of the market/outlet which receives the material.

Material Market/Outlet Name

U Aluminum Cans
U PETE Plastic (#1)
L1 HDPE Plastic (#2)
L1 Other Plastic

O Glass

[ Newspaper

O Corrugated Cardboard
O Office Paper

O Mixed Paper

0] Other Paper

0] Magazines

L1 Electronics
1 White goods
O] Metal scrap
L1 Other:

Thank You
for completing the survey!
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Local Government Survey Follow-up Postcard

Approximately four weeks after receiving the survey, the mail survey sample received this
follow-up postcard. The web survey sample received several follow-up emails, all with
similar text.

«FIRST_NAME1»,

Earlier this month Duke University & NC DENR-DPPEA sent you a survey
concerning your company’s recycling related employment. However, our records
indicate that you have not yet completed the

recycling jobs survey!!

Please take a few minutes to complete the survey — your input is vital to developing
a better understanding of how the recycling industry contributes to the NC
economy and will help your state government strengthen recycling in NC, including
making a case of policies and incentives that may help your business.

You also have the option of completing the survey on-line, by going to
http://www.p2pays.org/LGAT survey and entering your unique invitation code
(«SurveyID») in the box next to “businesses”.

If you never received the survey or have any other questions or comments about
the survey, please contact Katie Alvarado at 800-763-0136 or
katie.alvarado@ncmail.net.

Thank you so very much for your time & effort!
Katie Hoover Alvarado
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Appendix B

Local Government Survey Results and Discussion

Respondents received the survey either through regular postal mail or through an email

containing a link to the online survey website.

Table B-15
# Surveys # Surveys Adjusted
Completed e Removed/Added | Response Rate
Web 60 96 0 62.5%
Mail 15 39 0 38.5%
TOTAL 75 135 0 55.6%

There were no removals or additions to the sample frame, no local governments cancelled or

began publicly operating recycling programs during the implementation of the survey.

Survey Section B. Recycling Services’

Table B-16
Local Government Per LGU®
Totals
Total FTE | Total Labor # Mean 11\,/;, f:z;
Reported hr/wk LGUs FTE hr/wk

4. Collection

RESIDENTIAL CURBSIDE PICK-UP 111.18 5,075.40 24 4.76 211.47
(un-staffed) DROP-OFF CENTERS 25.60 1,144.00 14 2.04 80.71
(staffed) DROP-OFF CENTERS 240.50 8,788.50 38 6.46 237.53
INDUSTRIAL OR COMMERCIAL

RECYCLING 36.75 1,344.50 17 1.98 89.63
5. Recycling Processing

SORT, BALE, DENSIFY, SHRED or

stherwise PROCESS 72.89 3,232.88 25 3.32 134.70
6. Composting/Mulching

COMPOSTING/MULCHING | 6237 2,307.75 | 28 | 2.23 | 88.76
7. Recycling Education/Marketing

EDUCATION/MARKETING | 16.08 | 753.00 | 28 | 0.68 | 27.89
8. Recycling Administration

ADMINISTRATION || 46.46 |  1,811.00 | 45 | 1.02 | 42.17

The public recycling service with the most employees is staffed drop-off centers, exceeding the

next service by more than 100 employees’. In addition, the most local governments (38) offered staffed

7 The first three questions of the survey were identifying questions that are no longer accessible.

¥ LGU: local government unit
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Appendix B

drop off centers. This result is somewhat surprising, but can be explained. Staffed drop-off centers

require employees for more than 8 hours a day, 5 days a week, since many drop-off centers are open on

the weekends and into the evenings. Additionally, many landfills also have recycling centers, so it is

possible that there is some overlap.

Many LGU’s allow their residents to commingle their recyclables in the bin, and then the

employees sort the recyclables into the collection truck. This could explain the large number of public

processing employees.

Figure B-5

Public Recycling Employment

O Curbside Collection
0O Unstaffed Collection Centers
O Staffed Collection Centers

O Industrial Collection
O Processing

O Composting

O Education

B Administration

Table B-17
Total Mean Median Mode Wmlor @
Responses

9. # FTE dedlpated to performing 570,40 9.05 5 1 63
recycling services
10. %at is the average hourly wage earned by the $8.51-10.50 | $8.51-10.50 | $8.51-10.50 62
Recycling Employees of your local government?
I1. What is the estimated annual 922,674.00 | 14,195.00 1,500 1,500 65
recycling tonnage managed?
12. How much of the annual
recycling tonnage is sent out of NC? 52,243.00 1,024.40 0 0 >

? These conclusions are only applicable to the North Carolina local governments that operate recycling programs with public
employees, not those LGU’s that do not operate any recycling programs are those that use private contractors to perform

recycling services.
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The agreement between the measures of central tendency (mean, median, mode) in Question #10
strongly suggests that the majority of local government recycling employees earn a wage in the range of
$8.51-10.50.

Questions 11 & 12 serve two purposes: one to measure accuracy of reporting, and two to
determine the amount of recycling commodities that remain in the NC economy. The 2002-2003 Annual
Solid Waste Report estimated the local government recovery to be just over 1 million tons. Although
only half of the local governments surveyed answered this question (65 out of 135), they reported they
collect over 90% of the statewide recycling tonnage. This suggests that the local governments who did
respond either collect the vast majority of the recycling, or they overestimated the responses to this
question. The respondents also reported approximately 5% of the recycling collected was sent out of NC,
suggesting that the majority of recycling collected in North Carolina remains in North Carolina for

downstream benefits.

Survey Section C. Solid Waste Services

Table B-18
LGU Totals Per LGU"
Towl FTE | 0 e | cous | Moo FTE | ol e

13. Collection
RESIDENTIAL CURBSIDE PICK-UP 536.05 18,586.60 32 16.75 580.83
(un-staffed) DROP-OFF CENTERS 8.5 340 5 1.7 68
(staffed) DROP-OFF CENTERS 294.72 9,693.5 35 8.42 276.96
14. Solid Waste Disposal
Landfill 300.45 1,1183 32 9.39 349.47
Incineration 43 0 2 8.6 0
15. Solid Waste Education/Marketing

| 14.85 | 591 | 23 | 0.65 | 25.70
16. Solid Waste Administration

|| 81.78 | 3,111 | 51 | 1.60 | 61

The service with the largest employment is residential curbside solid waste collection, which is not
surprising. However, during data collection, I realized that staffed drop-oft centers and landfills could be
considered the same thing and is a potential source of error. Although two local governments reported
operating waste-to-energy facilities, only one local government in North Carolina actually operates such a

facility.

Table B-19

' LGU: local government unit
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Total Mean Median Mode N

17. # FTE dedicated to performing

SW services 1,111.03 16.58 10.5 4 67

18. What is the average hourly wage earned by the

SW employees of your local government? $10.51-12.50 | $10.51-12.50 | $10.51-12.50 62

19. What is the estimated annual solid | | 5 ¢, o565 | 24734150 | 20,165.56 19,000 64
waste tonnage managed?

20. How much of the solid waste

tonnage is sent out of NC? 128,269 2,068.85 0 0 62

The agreement between the measures of central tendency in question #18 strongly suggests that
the majority of local government solid waste employees earn a wage in the range of $10.50-$12.50.

Similar to questions 11 &12, questions 19 & 20 were asked to measure the accuracy of reporting.

Survey Section D. Materials

Table B-20
Commodities N Seventy-seven percent of the LGU’s who responded to this
';‘::g::g‘;; (HDPE) gz question collect aluminum, the most common commodity collected
Plastic #1 (PETE) 53 (see table B-6). This is expected, because aluminum is a common
Newspaper 53 .
White Goods 52 household waste product, easy to collect, light and easy to transport,
gcl)rrugated Cardboard 2(1) and has fairly consistent market outlets. The most frequently

ass

Scrap metals 44 collected commodities include the two types of plastic and
Magazines 38 .
s Paer 36 newspaper, which are also expected. However, less than half of the
Office Paper 29 LGUs collect paper products (besides newspaper). This suggests that
Other 19
Other Paper 14 it is an area that needs more research and education. Perhaps
Sl PI?StiC 13 developing more efficient collection methods would enable more
Electronics 13

LGUs to implement paper recycling programs.

Comparison between Recycling and Solid Waste Employment

The survey asked the respondent to report three different measurements of full time equivalent
employment. The respondent reported the number of employees by service, then by weekly labor hours,
and then question #9 asked for the total number of employees. Table B-7 shows these responses for
recycling and solid waste and the average of the measurements, which was used for obtaining a statewide
estimate. The agreement between the three measurements suggests that the reporting was fairly

consistent.
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Table B-21

Recycling Solid Waste
#FTE by service 713.73 1,279.35
Weekly Labor Hours + 40 570.34 1,111.03
Total #FTE 611.43 1,087.63
Average 631.83 1,159.33

The large difference between recycling and solid waste employment can be explained by the
increased frequency of trash collection versus recycling collection. Trash is collected at least once a
week, although many LGU’s may collect trash twice a week. However, recycling may only be collected
once or twice a month.

Recycling employs only half the people that solid waste services employ, although recycling
materials makes up much less than half of the solid waste tonnage. This suggests that recycling services
require more employees per ton. For example, increasing the recycling tonnage by 10,000 tons would
create 6.5 FTE positions, whereas increasing the solid waste tonnage by the same amount would only
create 0.71 FTE positions.

Solid waste employees earn a higher average hourly wage ($10.51-$12.50) than recycling
employees ($8.51-$10.50) although both are lower than the North Carolina average wage ($16.12/hour).

This is an area that could be explored with further research.

Statewide Public Recycling Employment Calculation

Estimating the total FTE for the state can be accomplished by dividing the average total FTE
reported in the surveys by the response rate, assuming that those who responded to the survey are
representative of those who did not respond (table B-8). However, this estimate does not include the
LGUs that use private contractors to perform their recycling services. It is quite possible that although
most of the services are performed by employees of private companies, there are one or two FTE related

to recycling in the LGU that should be included.

Table B-22 Estimated Total Public Recycling Employment in NC

Average recycling FTE reported in survey 631.83
Survey Response Rate 55.6%
Extrapolated to State of NC 1,137.23
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Secondary Data Sources and Tables

The data used in the following tables were obtained from the following sources:

NCESC
The Employment Security Commission of North Carolina website (http://www.ncesc.com).
The Labor Market Information section of the website provides access to the Employment and
Wages Program. The information is provided through the Employment Security Law of
North Carolina. The information includes the number of firms, employment levels (monthly
or annual average), total wages, taxable wages, contributions due and average wages for
industries under the North American Industry Classification System.

NCSDC
North Carolina State Data Center website (http://sdc.state.nc.us/).
The NC State Data Center (SDC) provides access to a variety of public websites and
databases with information about several different aspects of North Carolina, including
population and employment statistics by economic development region (see Figure C-1).

USBLS
United States Department of Labor, Bureau of Labor Statistics website (www.bls.gov).
The Bureau of Labor Statistics (BLS) collects a broad range of labor information on the state,
local and federal level, as well as information on measures such as the consumer price index
(CPI), productivity, and work related injuries and deaths.

USEPA REI
United States Environmental Protection Agency, Recycling Economic Information (REI)
Project Website (http://www.epa.gov/jtr/econ/rei-rw/rei-rw.htm) . This website provided
links to the national REI study as well as to the individual state’s studies.




S 018 86°CC$ SE0es LS'TIS 86°CC$ ST'LTS or'vIs €0'61$ 0L’ SIS 8C° €IS 95°8$ 8TIIS agem

A[INOH 93e1oAy

16TT6ITS €9 T16LLYS  TSOTI'E9$  T8069'%CS €9 16LLYS  ¥0°T9¥'9S$ 68'SE€°6TS 09°'7LS'6€S  06'859°TES v1°6vC'8TS IT'SI8LIS  TI'SSHETS o8eM [enuuy
aFeIoAY €002

089°9¢t vTT'T 919°C 1TLT vTT'T 619°S 78718 02009 €91°11C 09%°01 89€°CI ovro¢ sookordurg

afeIoAY

vL6°EE 9T 4! STt 9T i34 ySL L9S°TT €SH'LT 126°C syun

19°01$ 4474 0¥'0¢$ 1T¢1$ 4474 66°LCS YOvI$ ¢6'81$ ¥8°SIS Crers 18°8$ LO'TIS agem

A[INOH 9Fe1oAy

07'990°CCS  LL'998°TSS  SY'9ET€9S VL VLY LTS LL'998°TSS  8€°8TT8SS 1L'961°6T$ 9SPPE6ES  06'EV6°TES 15°68T°LTS 87'CTEBIS  €5°810°€TS SIE[IOP €00T
I#'195°07$ 95 19T°6v$  60'+¥T6'8S$  TI'109°STS 9S'19T°6¥S S LSTHSS 99°50T°LTS 6%'199°9€$  T€L69°0€S 16'7€¥°5TS Y6'SLO'LTS  08'8¥H°1T$ a8ep [enuuy 0002

afeIoAY

120°LSY [0 780°¢ L19°€ [0 LTEL 900601 €TLILSL SL6'6TT 87801 €Tl 960°T€ saakordug

aFeIoAY

805°S€E 81 4! 8TI 81 184 96 98+°CI $89°8C L80°€C syun

1569 5°9C8 €6'LTS 16'T1$ 759C$ 1TLTS 0T¢1s 99°CI1S$ 89°¢IS 0L'CI$ LLS LOOTS agem

A[INOH oFe1oAy

68'98L°61S  TI'TII'SSS  90°€60°8S$  +S08LPTS TI'T9T°SSS  9€°L65°95$ ¥9°79%°'LTS YTSLS'TES  9€°097°8T$ €T11¥'9CS 790918  01°L¥6°0TS SIE[IOP €00T
16'L66°STS  SE86STPS  98'8969v$  €££°5€0°0TS SE86S PSS  LS6SLSTS ¥8°€0T°CTS €V LEE9TS  0S0T0°CTS €0 1SE1TS 6S°986°CIS  S6'SE69TS o8eM [enuuy Y661

aFeIoAY

STL98¢ 00y 129543 00%°¢ 0v0'y £6€8 #0S°€ST S65°818 001°891 061°6 T€0°TT 000°LT saakordwg

aFeIoAY

Ss0°ze 6 8 LTT 6 1T 06 S6S°TI $99°0T YTr'e syun

144 1T1cee [A¥443 [{1x43% 1creee 1cee €Ie [§3 €C 48! ITr I 9pod SOIVN

ope1], STIIA STIIA Fuumoejnuej STIIA STIUA STIIA Surmn uoroNNSu0)) J00ISOAT sdox) Sununy 2
ey Jodeg JuidsmoN R[ed % Jodeq pleoqiadeg JUXa [, -10BJNUBIAl QI NOLISY QI NOLISY Surysig
Iourejuo)) ‘radeg ‘A1sa10q
POOM ‘ding QIMNOLIZY

(DSADN :93an0s) sansne)s Lnsnpuy eurjoae) YroN “€7-J dqeL




98°¢81 £ €81 681  9¥81  6'¥8I ['e8l  SP8T 8¢8I  S€81  ¢€€8l  ¥¢€81 P8I Te8l T8l £00¢
CO'1ILI 80LI OVLT  TPLT  6°€LT  9°€Ll  LTLL TCLL TTLL TILL  60LI IL1 6'691 €691 000T
SO'8Y1 414! 1'0ST  86vl  tveovl ¢covl  6vl V8YL 6LVl  SLYl  TLYI 'Lyl L9V 9%l Y661
oSer0Ay  [enuuy 29 AON 10 dag Sny me unf Ae]N dy Ie]N qQoq ue(
Aw,.mmw: "Quhscmv SJQuInNsuo) ueq.an e Ja_uﬂm ALIJ Jownsuo) SN v¢-D 2lqel,
1918 St91$ v9°S1$ r0'918 Se0es 16°€C$ 6TY1$ T6'LTS 9L’ST$ €1°¢Ts 69°L1$ ¥S01$ a8epM
A[INOH 9Fe1oAy
0I'SES’EES  €O'SITHES  80°STS'TES  89'95€°cES TI'Ter’e9s 19 1¥L6V$ 99°€1L6T$ S€'690°85$ 0€985°€S$ 66°101°81$ 8L06L°9€$ 16°CC6°1C$ aep\ [enuuy
aFeIoAY
wI0TLE 6L8°€SY 0L1°sTE L6T9 1886 2078yl 10T°LYy 0T1°8€1 TIv've STS9L €0l 089°9¢t sookordury
aFeIoAY
90L°87C S9TL1 €50y 86§ LLY sTete SOL'8 LLOTT €EI’T 1€9°¢ 6vT9 YL6'EE S| €00¢
¥0°91$ 17918 S9SIS r0'918 ¥8'6T$ £€5YTS 0r'vIs 8¢°6TS 96'ST$ 0678 90°81% 19°01$ a8ep
A[INOH 9Fe1oAy
IL'ILE'EES  OV'8ILEES  0F'95STES S6'79¢ceS L9°190°29$ (AWATRISY €LLEE6TS ¥8'G8LCSS 80°S00°vS$ SSSEY°LYS vL'89SLES  0T°990°CTS SIEIIOP €00C
00'960°I€S 0061+ 1€S  +T9EEC0ES  6L°L80°I€ES T678°LSS 90°8€S°LYS LO'LEELTS S1'981°6%$ STTTE0SS 80°LSE VY LL900°SES 17°195°02$ a3ep [enuuy
aFeIoAY
£61°958°C €LL'EOY €VS10€ £€0°9 v79°'8 790811 ST8'LYy 9%°9C1 €SL°6T 9€1°€8 608‘v¥1 120°LSY soakorduwry
afeIoAY
91€°7TT €11°91 T6L€E 9S¥ L6€ 208°0¢ 880°8 L9ETT 796 6TY'E €699 805°S€E spun - 000¢
86°€1S 17618 LTYIS SEYIS 8T TS v1°0T$ 06'11$ 0'61$ §9°€TS 1L°81$ YI'91$ 15°6$ a8ep
A[INOH 9Fe1oAy
vL'0L0°6TS 1T9%9°1€S  90'vLY'6TS  YL'TS86TS €6'015°05$ £0'868°17$ TL6YLYTS 19°895°6€$ vL 96161 68°L16°8€$ TE€ILS'EES  68°98L°61$ SIEIIOP €00C
00'70S°€TS  67°985°STS  60°0€8°€TS  9TIETHTS 79'8€8°0v$ 00°5L8°CES 17°010°02$ ¥9°166°1€$ 609LL6ES £5°591°1€$ 9L TYI'LTS 16'L66°ST$ a8e [enuuy
aFeIoAY
6£0°STEE 8L8LIE v18°CST L9T'S S¥9°9 S¥0°601 796°S€E L86°L0T 121e LY8'19 LLETTT SIL'98€ soakoduug
aFeIoAY
[4ER7A! 78€TI £08°C 88¢ €1c 099°C1 9€€9 €I1°8 129 062°C SyT's $s0‘ce S| y661
9 19 98 OILI¥S 143 €S [43 LIS IS 8y 144 9pod SOIVN
saLnpsnpuy QOUB)SISSY FERIVNEN FERIVNEN K3ojou O 1IUAIOS 9)eISH [8Y dourINSu[ suorjeorun uoneuLIoyuy uone dpel],
11\ [erd0s Jeuonednpy u -gd9jorg n—momﬁ:oo.ﬁ 2 ddueul] -0 I, |:0Qwﬁm.ﬁﬁ ey
®0L 29 018D oneIpIWY [euoIssayoIJ
PpIMAEIS YiesH 29 WS
dSBM

AUWM—UZ nouh=omv panunuod nmumam_aﬁaw %hamzﬂﬂm gurjoJae)) YyJaoN ‘1-)d1qel




</sned-oyeys sprurjed-mmm//:dpy> 9)I1sqom wISAS dseqele(] UONLUWLIOFU] JONIBJA J0qe] BIUBAASUUS] ||

<WJO XOPUI/PMU/STIULIS [OP" MMM //:dPT> “0Isqam J0qeTT Jo judtmreda( “yuswdooAd(J 92I0PI0M BYSBIQIN
</90J0JI0QB]/IW]/SI0° SO IOPI0OMEMOT MMM //:dNT> D)1sqom JudtdO[oAd( 9II0JION BMOT |

</AOT Ul MMM //:dPY> ‘SONSTIRIS 9IIOFIO A AWOUOIH MON S BIURIpU]

<U EPLIOJ-I0q.[-0)/I9q/qOST/NPS B [EYINOS MMM/ dNT> 9}ISqom BPLIOT] — Ayuno)) Aq sonsne)g 9010, 10qeT
<U{ W T[ed/AUn0d /A tFT/A0S €5 ST Ed MMM //:dNT> “31sqam juduneda( yuowdofoaa( juswkordury BruIofife) Jo aes
</sned-oyeys sprurjed-mmm//:dny> 9)Isqom wWISAS dseqele(] UONLUWLIOFU] JONIBJA J0qe] BIUBAASUUS] ||

%PrEl ,1006°8L0°9 000C 100T TTEI8 BIUBA[ASUUS]
%¢€E0 TLL'6TTY €00¢ ¥00C €16°¢l LI TRIL
%S0 01 STI1S6 100T 200¢ €Tey SRR
%69'1 ¢000°985°1 000C 100T 18L°9T emof
%¥eC #001°01C°¢ 000C 100T 0L6'VL el
%0%°0 ¢000°020°8 000C 100T 8€1°C¢ & PRl
%050 4000°T68°91 000C 100¢ 00078 SO
%6L°0 11000°€8S TP 1 000¢ 100T 108°1C1°1 SI¥eIS panu}
90104 10qeT % OMMMW MMMA WMWHMMM vomwwﬂsm JuowAodwy Surpokooy

(ITY VAASN :991108) 22104 Joqe | pue symsay ApmiS TAY "97-DIqEL

%IL'LY  0SH'9 LvL'9 881°S 119°€ €51°€ (S 079°€ SPEY cecy LS ey yuowkordumaun
%OL'EL  9T8TLT  LEVIST  66S°0ST  899°%6¥1  T96TTI  ILO'IET  $80°6E1  THEPII  €TELST  890°LSI pakodwoun
%E0'ST  9¥6°9S6°C  STO068°S SITIL6E P8F'S66°C CTIVOPL'E TTILIYE 9E6°TOL'S TOTBIVE SLY'ELV'E ¥98°6EP'E pakojdwg
%6S'LT  TLL6TTY  TOVILIY VIL'TOTY TSISPI‘P PLERIS'E €61°S6LE PTOTYS'E PHSTEL'E 108°0€9°C  TE6°96S°C 010, 10qe]
%CITLL  SSTLIY'S SPLLOC'S S61'961°8  SSHOV0'S T90°8E6'L T10SL6LL TISSYI'L TISO6V'L STTOEEL STSOSI‘L uone[ndog
owwmwu €002 2002 100T 000T 6661 8661 L661 9661 S661 661

183K (]

(VASON :991n05) £007-4661 ‘UopeuLIOju] 910 Joqe pue uonemdod eurjoie) yiioN ‘s7-J dqeL




ST89Y LS6'V1 944 898°1¢ 29 LT8TLT LY6°9S6°C  YLL'6TTY [83J0.L 9pIMaE)S
81C8 8I1°€E 18 001°S 344 1Y 090°LY 67EVES 68€°188 JIed S[SUBLLY, [OILaSTY
L98°8 098°C 6¢ L009 66 99 1LETS 16L°9€L T91°68L drgsouied periy, uowpalq
08L°1 (4% L 8I€l €l 99 TL901 8S8°IS1T 0€S°T91 1SEa}ION
SEVT Cl9 (44 €78°l 99 'L IvS1€ 979°S1v LITLYY 1SEIINOY
T0SYy €ST°1 L1 6vT'€ 9¢ 89 681°6C YES LOE €TL9TY yredsuel], [eqo[D iseq
L6IST 978y 143 1LEO1 8¢CI 0L 9G9°1L 88L°€S6 vrpSTo’l [euoISaY ANoLIeY)
9T8°S 9T8°l 4 000t 99 19 8€€°0€ 120°L9Y 6SE°L6Y 1S9O\ dFeIURAPY
JSO7T SqQOf | ISOTTSQOf  SJUSAH | ISOT SQOf  SIUSAY ey pakojdwoun) pokoldwg 90104 J0qe]
[®10L, SHJOA®T SSeIN sSurso) ssoursng | juswkojdwoun)

(DSADN :92.1n0s) U013 JudwdoaAd( dMwouody Aq sansnels JudwAoidwy HN *LZ-D dIqeL

WO 22LUUOIIU MMM [ 2I.4N08

SU0I3Y JudwdoaAd( dMWOU0I vuUI[0I8)) Y}ION 9-)) 9In3L]




