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1. SHALE CRESCENT USA

Shale Crescent USA (SCUSA) is a tax exempt 501(c) 4
/ organization with leadership that includes a network of

o gt 1 > senior level management and experts in the energy
- 4 { industry, manufacturing industry, economic development,
» academia, and private investment. SCUSA was

established in 2016 to promote the region of Ohio,
Pennsylvania, and West Virginia that sits atop two of
the most prolific natural gas fields (the Marcellus &
Utica) in the United States. SCUSA is devoted to
promoting the regionb6s reebinmd
effort to attract the investment of global companies and
related supply chain operations that can support and
sustain high-wage jobs in Ohio, West Virginia, and
Pennsylvania.

The organization identifies and conducts industry
specific research t hat informs: (1) investment in the
{ existing domestic energy intensive industries ranging from

Ty the production of commodity petrochemicals to the
e 8 )X manufacturing of plastic based finished consumer goods,
° e (2) onshoring and reshoring of global supply chain

operations and, (3) expansion of existing stateside energy intensive manufacturing that advances regional
prosperity while addressing global climate effects and strengthening national security.

Since 2016, SCUSA has designed and commissioned industry research that examines key indicators for
potential investment in the energy and manufacturing supply chain. This investigation 1 that examines
factors related to supply & demand, manufacturing operation s, international imports, logistics, labor,

and climate change - has produced data that show Shale Crescent USA is one of the most profitable

and resilient locations to build a petrochemical plant and other downstream manufacturing
substantially exceeding the advantages of the U.S. Gulf Coast. Unlike the U.S. Gulf Coast or other global
supply chain regions, the SCUSA region has both robust supply of feedstock and high customer demand for
chemical and plastics-based products. This creates a significant logistics, economics, and environmental
advantage over other regions of the world. SCUSA has developed validated reports, materials, and
presentations derived from this data to educate the petrochemical and associated industries through peer
engagement.

SCUSA has recently expanded its research and prosp  ect development to include downstream plastics
manufacturing . By attracting manufacturers and ancillary environmental support companies to the region,
SCUSA in effectbringsoper ati on of the entire supply chain t okett
Shared proximity to raw materials and market has the potential to make Shale Crescent USA one of

the most economic and sustainable petrochemical and manufacturing hubs in the world. Eliminating
global transportation and significantly decreasing national transportation will result in reduced emissions,
energy efficiency, reduced costs, inventory advantages, and opportunities to develop and expand based on
the unigue advantage of possessing both world class supply and demand within the same region, Shale
Crescent USA.

1.1 SHALE CRESCENT USA PROPRIETARY RESEARCH

COMPREHENSIVE ANALYSIS OF QUALITY DATA TO DRIVE PROFITABILITY AND GROWTH:

Shale Crescent USA has invested over one million dollars in market research to provide quality data to C-
level executives in the energy industryl. SCUSA understands that C-level executives tasked with meeting
growth and profitability goals must consider a myriad of variables supported by quality data. SCUSA subject

! Shale Crescent USAtps://shalecrescentusa.com/resources/marketsources/
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matter experts are able to translate data, analyze influential variables, and develop qualified projections. As
veteran practitioners, these experts have intimate knowledge of the energy industry ensuring an analysis
that considers complex systems, volatile markets, and transnational operations.

(2016) The Natural Gas Resource Advantage of the Shale Crescent USA

(2017) Understanding U.S. Chemical Industry Investments

(2018) Benefits, Risks, & Estimated Cash Flows: Ethylene Project in the SCUSA vs the U.S. Gulf
(2019) Estimated Logistics Benefits of the SCUSA vs U.S. Gulf for Natural Gas, Propane, & Butane
(2020) Natural Gas Savings to U.S. End-Users: Industrial, Commercial, Electric, Residential

(2020) U.S. Manufacturing Jobs: Directly tied to Oil and Gas Production in the Shale Crescent USA
(2021) Extreme Weather Impacts on the Industrial U.S. Gulf Coast. SCUSA Advantaged

(2022) Global Economic Factors Favor U.S. Plastic-Product Manufacturing over China- Based Operations

=A =4 =4 -4 -4 -4 -4 -4 -

(2023) Proposed: ESG Enhancer: Emissions Savings Created by Eliminating Long-haul Transportation
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NATHAN LORD: PRESIDENT, SHALE CRESCENT USA
‘_Jg ? Contact : nlord@shalecrescentusa.com

Nathan is the President of Shale Crescent USA. In this role, he works closely with the

3 organi zationdés b o aevalopastfategid indastry researchtarod deliver qualified

data to guide the investment decisions of energy intensive industries. He oversees all

operations, strategy, marketing, and fund development for the organization. Nathan is a fierce advocate for

the long-term benefits of energy and manufacturing investment in the Ohio River Valley including economic

development, high-wage jobs, and improved quality of life for generations to come. He earned his Bachelor
of Science in Finance from Marietta College and an MBA from Liberty University.

TOM GELLRICH: CEO AND FOUNDER TOPLINE ANALYTICS
Contact: tom.gellrich@toplineanalytics.com

o

Tom Gellrich is an energy industry expert who specializes in the investigation of downstream

opportunities related to the Shale Gas revolution on chemicals, plastics, and manufacturing.

His presentations and white papers have been extensively quoted and continue to receive
international attention. As a Chemical Engineer with Exxon Mobile, Tom designed ethylene and propylene
compressors. Later, he held a variety of positions in Strategic Planning, Business Management, and Business
Consulting with Total-Arkema. He was instrumental in the founding of Elemica, a B2B service for the chemical
industry, where he served as Managing Director of European operations in the late 2000s. In 2012, Tom
launched his consulting company, Topline Analytics where he works today.

JOE EDDY: FORMER CEO & OWNER EAGLE MANUFACTURING, SCUSA DIRECTOR
Contact: jceddy@heritageholdingsllic.net

Joe Eddy recently retired as President/CEO of Eagle Manufacturing Company in Wellsburg,
WV and Executive VP of Justrite Safety Group in Chicago, IL, after 23 years of service. He
currently owns and manages an energy development company, Enhanced Technologies LLC,
and a real estate development trust, Heritage Holdings LLC. He is the past Chairman of West
Virginia Manufacturers Association and the WVMA Education Foundation. He has served on the Federal
Reserve Bank of Richmond-Industry Advisory Board, National Association of Manufacturers Board, National
Institute of Standards & Technology-MEP Advisory, West Virginia Economic Development Authority Board,
and WVUG6s Gl obal Supply Chain Advisory Committee. Joe
Advisor to Shale Crescent USA. I n 2012, with Joe as CEO, Eagle ranked
Best Private Companies for Leaders. In 2015, Eagle won the National Association of Manufacturers-Sandy
Trowbridge Award for Excellence in Commun irAwgrd f8reExcellerce |, é
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in Export Growt h, and the ATop Manufacturing Brtreiddsd, i n
and in 2018 The Governordéds Awar d f doe e&@med hid BacdhdlorafmSciende Ma
in Petroleum Engineering from Marietta College and has completed advanced studies at the University of
Wyoming and University of Chicago.

WALLY KANDEL: SENIOR VP, SOLVAY & CO-FOUNDER, SHALE CRESCENT USA
Contact: wkandel@shalecrescentusa.com

Wally Kandel is a Senior Vice President at Solvay and serves as the North American Director

of Group Engineering and Construction. Wally earned his Bachelor of Science in Petroleum
Engineering from Marietta College. Wal | y6s car eer began at Chevro
he worked for 20 years before joining Solvay in 2007. He has been in leadership roles in both the upstream

oil and gas industry as well as the downstream petrochemical industry. He has worked in these industries

for over 30 years including work on 4 continents. He is a co-founder, volunteer Director, and Strategic Advisor

for Shale Crescent USA.

GREG KOZERA: SALES & MARKETING DIRECTOR, SHALE CRESCENT USA
Contact: gkozera@shalecrescentusa.com

Greg Kozera is the Director of Sales and Marketing for Shale Crescent USA. In this role,

he promotes the organization 6 s r esearch efforts across the ¢
conferences, appearances, and executive level meetings. Greg works directly with
manufacturers who want to capitalize on the regionée
engineer and an environmentalist with more than 40 years of experience in the natural gas and oil industry.

Greg is a leadership expert, professional speaker, and a writer with numerous published articles. Kozera is

the author of the books J u s t t he Fr amdiearndtlalédaaenship.

JERRY JAMES: PRESIDENT, ARTEX OIL & CO-FOUNDER, SHALE CRESCENT USA
Contact: jjames@artexoil.com

Jerry James has served as President of Artex Oil Company since 1995. Prior to assuming
his current role, he held positions with various major oil companies in Texas, Louisiana,
and Wyoming. Jerry has served as President of the Ohio Oil and Gas Association (OOGA)
and previously served as chairman of the Ohio Oil and Gas Energy Education Program (OOGEEP). Jerry
earned his Bachelor of Science in Petroleum Engineering from Marietta College in 1980 where he graduated
Magna Cum Laude. He is a Registered Professional Engineer in Ohio, Kentucky, West Virginia, and
Pennsylvania. Jerry is a member of the Society of Petroleum Engineers as well as the Society of Petroleum
Evaluation Engineers. He is co-founder, volunteer board member, and strategic advisor for Shale Crescent
USA.
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2. REPORT OBJECTIVE

This report presents an analysis of key issues and underlying trends that are changing the balance of global
manufacturing. What was a long -held belief 7 it is cheaper and better to import manufactured goods -
is no longer true. The following research and collection of data provide a compelling case for onshoring and
reshoring plastics-based manufacturing operations. This document is designed to be used by related Ohio
company executives and their teams to initiate strategic and tactical planning for expanded operations.

Using real-time data aligned to regional resources and global manufacturing cost factors, Shale Crescent
USA has identified opportunities for industry expansion that support business growth, create high
paying jobs, enhance national securit vy, and foster long -term, sustainable economic development.

The study was conducted to validate the advantages related to stateside manufacturing expansions and new
investment opportunities, particularly in the state of Ohio and the greater Ohio River Valley. Potential benefits
of associated growth include recapturing some of the $ 53 billion market in plastic -based products
imported to the U.S. each year 2. This market represents a small fraction of manufactured plastic products
as it does not include plastic parts that are integrated into other products. Each year the U.S. imports roughly
$500 billion of goods from China alone3.

The Shale Crescent USA region (Ohio, West Virginia, and Pennsylvania) possesses a collection of
characteristics that combine to create ground zero for
onshoring and reshoring opportunities. The abundant, world- , . .
class supply of natural gas and natural gas liquids in the region | € P | a s-lased imports
has dramatically reduced energy costs and increased the supply : 2

of plastic resin. The region has a long history and well-established have been identified as
plastics processing industry and islocat ed within J|a y 6 t k

drive of over 50% of the U.S. consumer market. Based on t H% &llaaﬁvﬁq ng fr
fundamental economic factors and existing manufacturing onshoring ...Existing Ohio
operations, plastic -based imports have been identified as the
6l envanging fruitod for onshoriiom |amaghufactgreesrarae gpesoper gt
that can create high wage manufacturing jobs in Ohio. Today,
many of the imported energy intensive products can be positioned to quickly take
competitively manufactured in and around the state of Ohio.
Existing Ohio manufacturers are best positioned to quickly advantage e
take advantage of this new onshoring opportunity.

The quality data and analysis presented in this report will support and leverage existing Ohio assets
including, successful manufacturing operations, a competitive workforce, and stable supply chains, to
advance the interest of the region and quality of life for generations.

2.1 SCOPE OF STUDY

A number of significant topics have been covered in this report to highlight reshoring and onshoring
opportunities for U.S. plastics-based manufacturing operations and investors. This report highlights
investigation into the following topics:

OHIO PLASTICS-BASED MANUFACTURING OPERATIONS

An inventory and analysis of nearly all Ohio plastics-based manufacturing operations was conducted.
Operations were examined to better understand which types of imported plastic-based products could most
easily qualify as candidates for local manufacturing. In this assessment of Ohio plastics-based manufacturing
operations, three (3) key categories were reviewed: feedstock used, processing type, and market segment.
This information was cataloged along with general company information.

1 Analysis of Ohio plastics -based manufacturing operations:

2U.S. Census Bureahtips://usatrade.census.gov/

3U.S. Census Bureattps://www.census.gov/foreigrirade/balance/c5700.html
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1) Feedstock Used

2) Processing Type

3) Market Segment

4) Additional Data

A Manufacturer Location

A Size of Company by Revenue

A Size of Company by Employee Count
A Contact Information

o O o o

In addition, the top U.S. plastics-based manufacturing operations were reviewed and compared with
Ohio operations. The goal was to identify and highlight any strengths, weaknesses, and/or differences
that may exist between Ohio plastics-based manufacturers and the rest of the country.

U.S. PLASTICS IMPORTS

A deep dive into U.S. imports of plastic-based products was performed. This analysis examined macro
trends of imported plastic products as well as specific representative products. The data was collected
from the U.S. Census Bureau and utilized both the North American Industrial Classification System
(NAICS) and the Harmonized Tariff Schedule of the United States (HTS). NAICS data was used for the
macro level review and to identify import trends over the past 20 years. HTS data was used to identify
specific product categories and the associated import value. Combined these databases provide the
ability to highlight which plastic-based products present the most accessible and competitive onshoring
and/or reshoring opportunities for Ohio manufacturers.

1 Analysis of U.S. impo rted plastic products from China
o Macro level review and trends
o A deep dive cost analysis and comparison of 8 representative plastic-based products

REDUCED GLOBAL EMISSIONS

The manufacturing and importing of goods to the U.S. relies on a complex system of logistics and
transportation that emits significant levels of air pollutants and greenhouse gases. This report includes
a base case study, that analyzes the C02 emissions from inland transport of a product. Inland transport
only represents one part of the entire transportation process. The analysis estimates and compares C02
emissions and the sustainability impact that can result from onshoring manufacturing to the U.S. as
opposed to importing finished goods.

REGIONAL RESIN PRODUCTION

New resin supply within the Shale Crescent USA region will create new opportunities for plastics-based
manufacturing operations. This study highlights and defines the reduced transit time, the reduced
transportation costs, and the reduced working capital that plastics-based manufacturing operations in
the greater Ohio region can experience.

RETAILER BENEFITS FROM REGIONALLY PRODUCED CONSUMER GOODS

This report highlights and defines the reduced transit time and reduced working capital that U.S. retailers
can enjoy as the manufacturing of plastics-based consumers goods are onshored. Reduced emissions
are also shown as one of the advantages for retailers.

In addition, the report features a review o f Wal mart és new initiative
manufacturing of consumer goods in the U.S.

MANUFACTURING COST DRIVER MODEL

The report presents an economic model comparing two hypothetical and identical manufacturing

facilities in separate locations. For analysis and economic projections, the facilities are set to each
consume 20 million pounds of polyethylene a year. The function of the model is to identify which manufacturer
can produce an identical plastics-based product more economically. Manufacturing facility 1 is staged in
Cambridge, Ohio, and Manufacturing facility 2 is staged in Zhejiang, China. Inputs for the model are the

11
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major cost drivers of a plastics-based manufacturing operation. An analysis of each of the cost drivers listed
below has been conducted and the results are highlighted in this report.

1 The economic rationale for onshoring manufacturing of imported plastic products by reviewing
major static costs associated with production in the U.S. and China:
o Labor
o Utilities (Electricity)
o Transportation
o Site Costs
0 Resin costs (Polyethylene)

The cost of production for 8 plastic-based products has been conducted. The 8 products are intentionally
varied. These products provide a range of product sizes, processing techniques, resin types, and end market
segments. The individual cost components of each product that are required for the manufacturing of the
product are highlighted in actual dollar amount and percent cost of production.

In addition, the report has run and compared the macro-economics of the two identical manufacturing plants
by selecting a variety of the 8 analyzed products to be combined and manufactured at an amount equal to
20 million pounds of annual resin consumption.

NEXT STEPST THE PROCESS

This study includes a step-by-step process to identify currently imported products and how to onshore
manufacturing. The guide is from the perspective of two former executives in the plastics processing
business. The report and guide have been designed to be used by Ohio company executives and their teams
to initiate strategic and tactical planning for expanded operations. In addition, the report can be used as an
effective tool for out of the region manufacturers and/or investors who recognize the growing opportunity to
capture imported market share and as a result are considering locating in the region.

PLANS FOR FURTHER INVESTIGATION

Manufacturing, imports, and commodities are part of a complex economic ecosystem that affects and is
affected by a wide array of important topics. While this report presents foundational research for competitive
advantage, it does not cover each one of these topics in detail. This study will inform direction for additional
in-depth research to include: cost of capital, import/export taxes, tariffs on imported/exported goods,
comprehensive economic impact, manufacturing jobs created, indirect and induced jobs created, and a
detailed study on the global effects of reduced emissions.

12
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EXECUTIVE SUMMARY:




Rethinking Onshoring Opportunities for U.S. Manufacturing

3. EXECUTIVE SUMMARY

INTRODUCTION

China has lost its manufacturing competitive advantage and the annual $25 billion of exported plastic -
based goods from Chinarepresent a vulnerable and accessible market share opportunity for U.S. operations.
What has been a long -held belief 7 itis cheaper to import plastic based manufactured goods T is no
longer true. The forces and trends that led to offshoring U.S. manufacturing operations have reversed course
and are now favoring domestic production.

Feedstock/resin and transportation are the largest cost drivers of globally produced plastic -based
goods . The Shale Crescent USA report finds that close proximity to low-cost raw materials coupled with
direct access to consumer markets provide U.S. manufacturers with significant cost advantages over China-
based competitors who must import raw materials and export finished goods. The elimin ation of trans -
continental supply chains results in cost savings that magnify a U.S. competitive advantage. This
paradigm shift favoring U.S. operations has accelerated over the past decade. These changes are
fundamental, long term, and will continue fort he foreseeable future.

WHAT HAS CHANGED? SOURCE OF ENERGY, FEEDSTOCK, AND MATERIALS
The U.S. Shale Gas revolution resulted in low -cost natural gas and

natural gas liquids, which are used to produce plastic resin. Ohio, West NATU RAL GAS
Virginia, and Pennsylvania combined (Shale Crescent USA) now produce :

over one third of U.S. natural gas supply and over one and a half times Production - 2021
more natural gas than the entire country of China. China is energy
deficient and is reliant on global s upply chains to either import plastic
resin or produce resin from much costlier oil -based Naphtha.

Souwrce: Intemational Energy Agency

Just north west of Pittsburgh , PA Shell Chemicals has completed a world
scale ethylene cracker plant with a production capacity of 3.5 billion pounds
of polyethylene resin. Local p lastics manufacturing operations will
enjoy the benefit of regionally sourc ed resin eliminating long and
costly logistics. The outcomes of this regional supply are shorter transit
times, decreased working capital, greater feedstock flexibility, and other
cost saving factors.

WHY OHIO? UNIQUE LOCATION - WORLD CLASS ASSETS

Ohio is one of the top producers of plastic products in the United States with over 600 operational plastic-
based manufacturers. Thest at e6s manuf act use a wide rangeeof rediniandnpsocessing types
and service a variety of market segments. As detailed in the Shale Crescent USA study, Ohio manufacturers
are well positioned to onshore production of plastic-based goods with strong supporting factors that include
diversity of plastic resins, alignment of processing types, and access to consumer markets. Their location
anchored in the state of Ohio, is the foundation of their competitive advantage.

Within a one-day drive, Ohio boasts :

9 Over one-third of U.S. natural gas production U.S. Polyethylene Demand
1 A well-established industry that contains 70% polyethylene Ve e

(PE) and 77% polypropylene (PP) U.S. consumption s N
1 New regional PE supply (Shell facility in Monaca, PA - @
2022) @ S )
9 Over 50% of U.S. population and 30% of Canadian « G
population : &
1 The ability to eliminate long-haul transportation and e
associated costs for both incoming resin supply and @ e
outgoing finished consumer products 0 g
1 Environmental advantages by eliminating global supply (et
chains resulting in calculable reduced emissions Source:Shell henica Appalachia UC

W 70% of North American PE Demand
East Canada

14



Rethinking Onshoring Opportunities for U.S. Manufacturing

WHY NOW? SHALE CRESCENT USA COST ADVANTAGES VS. CHINA

A myriad of economic and societal forces have aligned to support the onshoring of U.S. manufacturing.
Increased automation, technological advancements, the accessibility of U.S. Shale gas, and the volatility of
global supply chains are all long term and fundamental shifts. As a result, the prime cost drivers in the
manufacturing of plastic-based goods: Feedstock/Resin, labor, electricity, lease rates, and
transportation are pointing in favor of U.S. operations.

Feedstock/Resin: Currently, U.S. and China commodity resin prices are comparable, but the forces of
supply and demand are positioned to positively impact U.S. resin prices. The U.S. is a net exporter of
polyethylene and China is a net importer. In addition, the U.S. uses low-cost natural gas to produce resin
while China uses more expensive oil-based naphtha. Since more than 80% of PE production costs are
dependent on the type of feedstock and energy used, U.S. resin producers experience greater margins
and higher overall profits compared to overseas producers.

Labor Rates: Over the past 25 years, China 0 SChina’s Manufacturing Annual Compensation
manufacturing wages have increased more than ten-

fold and continue to rise. Chinads man ul gy
industry averages annual compounded wage rate s

increases of more than 10 percent. Furthermore, in M:::::
terms of productivity output, U.S. Gross Domestic sa:m
Product in 2021 was $141,200 per person, versus 56,000
Chinads aver a7g660 partperson.slhcredised $4,000 I||

use of automation and productivity enhanc ements 52,000 II"I
P y o gunnnniil

= 1996 2001 2006 2011 2016 2021

usD $

have decreased the labor cost input of
manufacturing and increasing wages in China have
eroded Chi nads historical | abor cost advant age.

Electricity: U.S. electric prices have shown relatively stable or downward trending rates over the last eleven
years. This can be attributed in part to a newly abundant and accessible fuel source, natural gas, used for
power generation. Between 2010 and 2021, industrial consumers in the state of Ohio have experienced
nationally competitive rates around 6.50¢ per kilowatt-hour (kWh). In China, industrial electric rates
averaged 10.00¢ (kWh) over the same period and have shown volatility and intermittent outages
Projections show that electric prices will continue to trend in favor of the U.S.

Manufacturing Lease Rates: China has experienced exponential growth in its manufacturing sector since
the turn of the century and the decreased availability of industrial space has driven demand resulting in
increased lease rates. Lease rates in the industrial provinces of China range from $6 1 $7 per sq./ft.
compared to Ohio 6 s a v er $4g%6 peo 4q./ft.

Transportation: Ohio based operations have both resin
supply and co nsumer demand for finished products inside
a geographic radius that can be reached in a one -day e e

. L . . oba or| ass
drive. The eI|m|nat|o_n of complex supply chains creates an Supply Chains VS Supply & Demand
enormous transportation advantage. = 20,000 miles =500 miles

Distance Traveled
Plastic Products Supply Chain

China operations are required to import raw materials and
export finished products. The transport of feedstock/resin to
China based manufacturers coupled with the transport of
finished product s to the U.S. is an estimated 20 ,000 miles.

The cost to ship finished plastic based goods is a significant factor in the overall supply chain. A
standard 4006 c daravgling fcoomnChina to the U.S. west coast has historically averaged from
$2,500 to $3,500. In 2021, container rates rose to ov er $20,000, an expense that is eliminated for U.S.
based manufacturing and sales.

WHY NOW? SIGNIFICANT ESG ADVANTAGES OVER CHINA

ESG (Environment, Social, and Governance) performance has become an integral part of business operations
and investment decisions. The Shale Crescent USA report highlights why Ohio -based manufacturers have
a tremendous ESG advantage founded on location that supports reduced environmental impact.
Manufacturing in Ohio eliminates significant transportation emissions that burden China-based
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manufacturers who must import raw materials and export finished goods via transcontinental supply chains.
China-based manufacturers cannot avoid global transportation. Ohio plastic product manufacturers are
already natural leaders in ESG without ch anging core business practices. Manufacturers in Ohio have
a timely opportunity to capitalize on this existing advantage through education and promotion of
environmental benefits to their partners and consumer base.

WHY NOW? CUSTOMER ADVANTAGES

Inthe199 0 6 s and 2 Os¢dleddsstributonrs gnal retailers Transport Time
such as Walmart led the offshoring manufacturing movement Finished Plastic Products
to capitalize on low-cost China labor. At the peak of offshored

. . . China Ohi
U.S. manufacturing, it is estimated _that 70_-80 percent of 30+ Days VS 2_5,32:;5
Wa I mar t 6 S m ewas gml.a-a-ed from é:hlna_ To Distribution Centers To Distribution Centers

The Covid supply chain crisis has challenged the use of

distant and slow to respond supply lines. Wallstreet has
evaluated long supply chains in light of unreliable product
supply as a significant risk and cost. Shorter supply cha ins
are being recognized as financially beneficial. i

ent USA

Products manufactured in the U.S. versus China conservatively eliminate 30 days in the supply chain
process. For retailers, this means greater inventory flexibility and working capital savings. In early 2021,
Walmart announced plans to spend $350 billion over the next decade on items made, grown, or
assembled in the U.S. Plastic products are specifically identified as a priority in their plan. The
company has cited reduced global emissions tied to the elimination of transcontinental transportation
as a motivating factor.

WHAT ARE THE ECONOMICS? OHIO: LOWER COST MANUFACTURER VS. CHINA

Utilizing the findings on manufacturing cost drivers, the Shale Crescent USA report includes a production

cash flow cost model that compares the cost of manufacturing plastic-based products in Ohio versus China.

The model leverages findings associated with each of the locations prime cost drivers and analyzes large
volume import products, that vary in size, resin type, processing type, and end market. Milacron, a leading
global manufacturer of plastic processing equipment, assisted in developing the mod el. Mi | acr on
expertise and real-world experience were critical in ensuring a realistic and reliable cost model.

The specially designed cost model is available to processors . Processors can tailor the model to their
operation specifications including products, equipment, resins, and other factors allowing for a deep
understanding of cost comparisonss peci fic to a processorébdés unique situ

Primary conclusions of cost drivers in the 6O0OHI O vs. (
summarized as follows:
! Transportation is a major cost driver in the OHIO vs. CHINA
overall per unit cost for overseas production Cost of Production & Transportation
1 Resin prices are a significant cost factor s Small Products Large Products
CHINA CHINA

1 Energy, maintenance, and lease rates are
important but relatively minor

f  With an increase in automation labor costs OHIo
become less of a contributing factor

1 Capital equipment costs are important but have |g¢
trade-offs in terms of productivity and require a
case-by-case basis evaluation

1 Part size has a major impact on operational
costs. As part size increases, the following

changes occur: oHio - cHIRA

o Relative labor costs decrease s

0 Tran_sportatllon costs & rgsm costs increase Toothbrush Dustpan Window-Shutter Plastic Pallet
o Capital equipment costs increase H Other ® Materials Labor B Transportation
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In comparing manufacturing in Ohio versus China, transportation emerges as the major differentiator,

with growing significance as part size increases. The upward trends of labor, energy, and transportation

costs associated with China defines a long-term shift. The trend of individual cost drivers can be
considered long term, fundamental, and protected from volatility for a timeframe measured in decades.

While this report is focused on China, it can be deduced there is U.S. competitiveness versus other regions

of theworld. Ohi o06s wunique | ocation advant @goemacufanturiag opdragions are r |
well positioned to capture a significant share of the annual $25 Billion of imported plastic products.
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4. OFF-SHORED MANUFACTURING

OFFSHORING AND THE INCREASE OF U.S. IMPORTS FROM CHINA

For the past three decades, U.S. manufacturers have migrated overseas to capitalize on favorable market
conditions, largely concentrated in China. Low-cost foreign labor and a decreasing U.S. energy supply
created an advantage for minimal -
investmenL increasgd productiom TOtal U-S. IMPORTS fI'OITI Chlna: 1985‘2021
and wide sales margins. During this
time, imports from China drastically $ $600
increased from nearly non-existent to \

roughly $500 Billion per year?. Since V)

>
1985, the U.S. has imported a total &Q‘
of over $8.0 Trillion in consumer ‘b‘o
5200
o 16'9 ﬂ

goods from China, with the majority
of imports occurring in just the past
10 years. [ 2001: china Joins the WTO II

China Imports ($Billions)

The meteoric rise of China 6 exports III
to the U.S, has led to significant ;“"""llllll
negative implications for the U.S. o
manufacturing industry for decades. Source: U.5. Census Bureau '”-S-'“‘P'“"""°“‘C“‘"a'“53""°“’ aieGescent
As a result, manufacturing jobs have
suffered. There is a direct
correlation between the increase . .
in imports from China and the Decreasing U.S. Manufacturing Jobs
decrease in U.S. manufacturing as Imports from China Increase
jobs. Data shows that U.S. jobs lost 20.0 600.0
related to manufacturing can be Tg
measured in the millions. =
Competitive advantage in favor of 2
offshoring production created a §
devastating turn of events for U.S. ;.L
&
2
-]
=

o ~9
2 i ®

Figure 1: Total U.S. Imports from China: 1985 -2020

o 400.0

2001: China Joins the WTO
6.0 Mill U.S. MFG Jobs Lost

manufacturers. Manufacturers of all
types were having to close their
doors by the thousands and
manufacturing related job loss
reached a peak of nearly 6 million2.
As a result, the offshoring movement
has had widespread regional and v
national economic and societal
implications on the United States.

THE START OF OFFSHORING: ENERGY DECLINE

Many factors have contributed to the offshoring crisis, but
none of them more significant than the decline of U.S. oil
and gas production. From the 19700s (t
energy crisis) to the wearly

faced a serious energy decline. As shortages drove up
domestic oil and gas prices, the U.S. began to lose its
energy advantage. Energy intensive manufacturing
operations buckled in the wake of the energy crisis and
production left for more affordable operations overseas.

200.0

)
China Imports (Billions)

m"?n s"?‘] '159“ 'P@ 1“”“ 1& 1599 g

EU.5. Imports from China in $Billions  essManufacturing Jobs (Millions) hale(Fescent USA

Figure 2: U.S. Manufacturing & U.S. Imports from China

4U.S. Census Bureauttps://www.census.gov/foreigrtrade/balance/c5700.html

5 Federal Reserve Bank of St. Loeuigps:/fred.stlouisfed.org/seriessMANEMP
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This widespread industrial decline became painfully visible as the Rust Belt gr ew i n Amer

heartland. Abandoned factories spurred ancillary effects related to economic decline, population loss,
unemployment, and poverty.

ENERGY AND MANUFACTURING ARE DIRECTLY CORRELATED:

Manufacturing job growth shows direct correlation to the stability and growth of
U.S. oil and gas production. Oil and gas are the primary feedstock and fuel supply | Without oil and
for many manufacturipg oper_ations. Without oil an_d gas, modern gas, modern
manufacturing cannot exist. This makes the cost and availability of energy a ]
significant component in the economics of manufacturing. The following chart | Mmanufacturing
illustrates the direct correlation of U.S. Oil and Gas Production to U.S. | cannot exist.
Manufacturing jobs.

As oil and gas production rose from the 1940s through the late 1960s, so did the ability to competitively

manufacture within the United States. Similarly, as U.S. oil and gas production declined, from the 1 9 70 6 s

throught he early 20006s, nearl y 3 mil UiSomanufaataring j@bs ttoak mnother
steep fall in 2001 when China joined the World Trade Organization, with an estimated loss of nearly 6 million
additional jobs. It must also be recognized that total jobs lost is much more significant than only

manufacturing jobs. For every one

Increasing Oil & Gas Production (1) manufacturing job created,
. there are five (5) supporting jobs
Increases U.S. Manufacturing Jobs generated?.
20.0 W

Py o B | Asaresulto fshale development

= 180 China Joins the WTO § | in the U.S. beginning around
5 ss0 & | 2008, domestic oil and gas
$ 10 & | production reversed course and
8 ss0 2 | the U.S. quickly became the
w g number one oil and gas producing
5 o 150 & [ country in the world. The trends
§ o g associated with manufacturing
§ 100 L 50 3 jobs followed suit and began to
= g | rebound. Since 2010, there have

8.0 150 2 | been 1.4 million manufacturing
o & & g° & & & RO 8 | jobs created in the U.S.
S Manufacturing Jobs (Millions) sm=Combined Oil & Gas (Quadrillion BTUs) (escent UsA supporte d by shale gas

development?.
Figure 3: Increased Energy - Increased Manufacturing Jobs

ENERGY GROWTH IS THE SOLUTION:

The new U.S. energy supply has disrupted global manufacturing advantages. The majority of U.S. energy
and feedstocks supply, in addition to the greatest concentration of U.S. consumer demand for manufactured
products can now be found together in the greater Shale Crescent USA region (explained later in the report).
This formula has created a once in a lifetime opportunity to retain, create and attract manufacturing to the
region. Plastics -based manufacturing operations in Ohio are well positioned to expand production and
capitalize on market share that is currently being captured by overseas importing companies. By
identifying plastics-based goods that can be competitively manufactured in the U.S. and aligning those
products to existing manufacturing operations in Ohio, industry executives can lead a domestic revolution in
reshoring that is anchored in Ohio.

6 National Association of Manufacturersttps://www.nam.org/facts-aboutmanufacturing/

7 Federal Reserve Bank of St. Lobitps://fred.stlouisfed.org/series/MANEMP
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5. THE ONSHORING OPPORTUNITY: PLASTICS

The economics surrounding global manufacturing has experienced a significant shift
in the last decade. Abundant energy supply and industrial feedstocks in the U.S.
have become available, accessible, and affordable. Labor rates in China have
increased dramatically due to decades of double-digit
annual wage increases driven by declining birth rates
Many of the forces and consistent improvements to productivity through
automation. Many of the forces that drove the

that drove the offshoring o f U.S. manufacturing operations to E li
offshoring of U.S. China have reversed course in favor of America.
manufacturing The opportunity to onshore manufacturing to the U.S. ' ﬂ E
) based on competitive economic advantage is the m mm’. _‘;
operations to strongest it has been in decades. g O
China have The energy intensive nature of plastics-based manufacturing coupled with a
reversed course in growing domestic energy advantage creates a timely opportunity for U.S.
favor of America. operations. While great opportunity exists for new domestic operations,

existing manufacturers can use the anchor and agility of current operations
to expedite action.

5.1 U.S. NATURAL GAS ADVANTAGE

Natural Gas and Natural Gas Liquids (NGLs) are feedstocks and represent the main ingredient for
petrochemicals that are commonly used to create plastic resin such as Polyethylene, Polypropylene and
Polyvinyl Chloride. For countries to produce these resins, they must have an accessible and ample

supply of either oil or natural gas. Undersupplied countries must import their feedstocks. Resin
manufacturers in the U.S. have an abundant oil and gas supply and are not required to import
hydrocarbons. This is a significant economic and logistics advantage over other manufacturing economies.

Natural Gas Liquids Petrochemicals Plastic Resins

The Shale Gas Revolution has transformed the U.S. from a

net importer of Oil and Gas to a net exporteré. This new U.S. Top Natural Gas Producers in the World

-
energy advantage has created a significant opportunity to ath (S Iran
onshore manufacturing. Within the nation, the greatest 1st @ USA Sth 0 China
economic opportunity for manufacturing is in the Shale —

Crescent USA region. Both the majority of U.S. energy
feedstock supply and the majority of U.S. demand for
manufactured products are concentrated in the greater Shale @

3rd Shale

2nd . Russia 6th , Qatar

7th ‘*' Canada

Crescent USA region. This creates an unprecedented —— ;

: : : == Crescent 8th Australia
economic and environmental advantage for plastics based USA .
manufacturing operations. 9th Saudi Arabia

. . . . LY
Historically, the U.S. has been a major energy producer, with | @ oo en shoecroscensa 100§ » Norway

significant contribution to the global Oil and Gas supply. The
first commercial wells in the world were drilled in the Ohio,
West Virginia, and Pennsylvania region and today there is an abundant supply of Oil and Gas. But from the
1970s to the late 2000s, U.S. oil and gas production took a back seat to foreign imports. The Arab Oil
Embargo of the 1970s and the energy crisis of the 1990s & early 2000sc ont ri but ed t o Amer.|
imported energy from the middle east OPEC (Organization of the Petroleum Exporting Countries) members.

Figure4: Global Marketed Natural Gas Producti¢@ountry Rank)

8 ElAihttps://www.eia.gov/naturalgas/data.php#mports
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GROWTH IN MARKETED U.S. Natural Gas Marketed Production
NATURAL GAS PRODUCTION 2008-2021 o 1940 - 2021
SHALE CRESCENT USA - Start of the Rust Belt Start of the Shale Revolution
ACCOUNTS FOR 77% OF THE GROWTH g
Fd +33.3 5
: { BCF/D o
/- 3
=s) o
~ : S
o . BCF/D i - / /}’ -
e F o F F F g S P E
Figureb: Shale Crescent USA Marketed Natural Gas Production Figure6: U.S. Marketed Natural Gas Production

A dramatic shift in natural gas production occurred in the late 2000s

from a technology advancement, horizontal drilling. The new ability to NATU RAL GAS

drill within and along the underground formations unlocked trapped oil

and gas resources. Today, the U.S. produces oil and gas in ! _
abundance and has become a net exporter. PrOdUCtlon 2021

The states of Ohio, West
Virginia and Pennsylvania are
global leaders in energy
production. Combined, these
three U.S. states are the 3 ™
greatest na tural gas producing
region in the world . The three
states currently comprise about
35% of U.S. natural gas
production. In 2010, they
produced only 3%. To put this in perspective, the well-known energy
state of Texas has twice the land mass of OH, WV, and PA combined,
but produces far less natural gas at roughly 25% of U.S. production®.
Furthermore, the thre e Shale Crescent USA states produce well over Figure7: Shale Crescent USA vs. China Natural Gz
one & a half times (1.5x) as much natural gas as the entire country Production

of China, despite a land mass that is thirty times (30x) smaller 10

China is a net importer of natural gas and must acquire their feedstock

from other regions of the world such as the U.S. or the Middle East.

Lource: International Energy Agency

The Shale Crescent USA region currently comprises
NATURAL GAS PRODUCTI?WJ‘\IMM over a third of U.S. natural gas production and can

1120 produce enough ethane to support at least five (5) world
scale cracker plants. IHS Markit forecasts the Shale
Crescent USA region will supply 45 % of t he

100

: 80 = | natural gas and will double in natural gas liquids (NGLS)

Shale@scentUSA 9 | production by 2040 . This energy shift has occurred in
60 § just the past few years. It is critical for regional

40 @ companies to be aware of the global manufacturing
RESTOEIEE, DS, shift occurring as a result of this energy evolution. The
5 magnitude and pace of this shift will require swift planning
. and action on the part of U.S. manufacturers to leverage

2010 2020 2030 2040

favorable conditions for significant economic gains.

Figure8: Projected Natural Gas Production

9 EIA:https://www.eia.gov/dnavihg/ng prod sum _a EPGO VGM mmcf m.htm

10BP Statistical Reviewttps://www.bp.com/content/dam/bp/businesssites/en/global/corporate/pdfs/energyeconomics/statisticateview/bp-statsreview-2021-full-report.pdf

111HS Markithttps://shalecrescentusa.com/wgpontent/uploads/2019/12/PublicExecutiveSummaryShaleCrescent3-19-19. pdf
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THE IMPACT AND DOLLAR SAVINGS

Energy is a master resource and any change in its supply or cost will have a level of impact on all
ancillary industries. The Shale Revolution has occurred so fast and to such a significant degree that it has
had global implications and is creating disruption in the downstream industries that consume oil and gas as
a feedstock. The new abundant supply of U.S. natural gas, 77% of which is from the Shale Crescent
USA, has dramatically decreased U.S. natural gas prices and given the U.S. an energy supply and cost
advantage over the rest of the world.  Natural gas prices, according to the Henry Hub market, have declined
by 65% over the past decade.

In a recent study, it was found that U.S. end-users i
have conservatively realized $1.1 Trillion in Increased Natural Gas Production
energy savings over the past decade as a result Created

of increased natural gas production primarily
from the Shale Crescent USA region %2 This
includes savings in residential, commercial,
industrial, and electric generation categories. U.S.
Industrial users such as manufacturers saved
$333 Billion as a result of lower natural gas
prices during this period. Industrial users in the
Shale Crescent USA region (Ohio, Pennsylvania,
West Virginia) alone experienced savings of just
under $25 Billion. Ohio dndustrial 6 comprised
$14 Billion of this amount.

$1.20

$0.90

$0.60

$0.30

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

$0.00

Billion Cubic Feet per Day
SuoljjidL Ul sBujaes aApEINWND

Figure9: Dollar Savings from Increased Natural Gas Production

énew supplyéhas dramatically decreased U.S.
an energy supply and cost advantage over the rest of the world.

5.2 U.S. LOCATION ADVANTAGE

ELIMINATION OF TRANSPORTATION

The current Asia centered manufacturing model depends on energy based raw materials from the U.S or
Middle East being shipped to Asia. These raw materials are used to manufacture goods, and those finished
goods are then shipped to the U.S. for distribution and sale to consumer end-markets. Current conditions
prove that this model has become inefficient, cost prohibitive, and environmentally flawed. Manufacture rs
in the U.S. and more specifically the Shale Crescent USA region possess both world class supply of
feedstock and the highest concentrated U.S. demand for finished products . Manufacturers in this region
are able to source, produce, and consume all related plastics-based manufactured goods in the same region.
Conversely, Chin a 6 iswdustrial operations must import molecules and export finished products along an
extensive global logistics system. Further analysis included in this report will investigate the elimination of
transcontinental transportation and related economic and environmental benefits.

12 SCUSAttps://shalecrescentusa.com/wgontent/uploads/2019/12/KleinhenAssociates Natural Gas Savings to End Users-ZODRpdf
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SHALE CRESCENT USA PROXIMITY TO SUPPLY AND MARKET

The greater Shale Crescent USA region is a historic
manufacturing center. The very first oil producing wells in the | Today, p lastics manufacturing
world were in Pennsylvania, Ohio, and West Virginia. During the | is clustered in the greater
sec_ond half of the 1_8003, this region was the world supplier z_and Shale Crescent USA where
main market for oil. As a result, downstream petrochemical )
industry operations were developed and located near the | Over three -quarters of resin
abundant source of feedstock supply. Today, plastics consumption and a majority of

manufacturing is clustered in the great_er Shale Cres_cent USA U.S. petrochemical demand is
where over three -quarters of resin consumption an d a
majority of U.S. petrochemical demand is located 1. located .

In addition to being a historic oil and gas producing region and now a global oil and gas leader, the greater
Shale Crescent USA is also one of the largest economies in the world. Fifty percent of U.S. and Canadian
population is withinad ay 6 s “dMainvye of t he nationds | argest ci t imdle
radius from the center of the region.

LOCATION ADVANTAGE BENEFITS : COST SAVINGS AND EMISSIONS SAVINGS

World class supply and demand are in the same location. This global logistics advantage creates two primary
benefits.

1) Elimination of cost associated with extensive transcontinental | Utilizing Shale
shipping. These costs are incurred as energy/molecules move overseas, | Crescent USA energy
and finished products are returned to the U.S. supply to manufacture

2) Elimination of emissions produced from ocean vessels and related in the region is both

land-based infrastructure required for transcontinental shlppmg. Again, more cost Competitive
produced and released throughout the process of moving energy .
overseas and returning product to U.S. Consumer markets. and sustainable.

Utilizing Shale Crescent USA energy supply to manufacture in the region is both more cost competitive
and sustainable.

Market Proximity

77% of Polypropylene

30% of Canadian ° DEM)Z)N Dpy
Population within a
1- day's drive -
Market DEMAND

50% of U.S.

Population within a 1-

70% of Polyethylene day’s drive - Market
10AVS DRVE | —————————————— hal GCSCU{?{ USA

Figurel0: PetrochemicaMarket Proximity

131HS Markithttps://shalecrescentusa.com/wgpontent/uploads/2019/12/ShaleCresceifitxecutiveSummar§2March20181.pdf

14 Polymer Alliance Zonéttps://pazwv.org/whythe-polymeralliancezone/#proximity
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5.3 U.S. MANUFACTURING COMPETITIVENESS:

Assumptions that manufacturing in China is more economical than manufacturing in the U.S. have carried
over from a time when competitive factors were very different. Annual double digit increases in Chin a 6 s
labor costs, abundant low -cost U.S. energy supply, and a myriad of other factors have combined to
create an equalizer for manufacturing operations in China and the U.S. The Boston Consulting Group
annually analyzes and compares general manufacturing cost competitiveness between the U.S. and other
countries. Their index tracks relative factory wages, productivity growth, currency exchange rates, and
energy costss

The Boston Consul2018 ang 20G9 reppopsdisdicate that

Chinads manufacturing cost advantgdehiomeard0 sshe nuasg.u|ha:

eroded, and the United States now has advantages in
Lo : van ver th

manufacturing that it has not had for decades 1% Though the data cost advantage over the

is several years old, trends indicate the gap between the U.S. and | U.S. has vastly eroded,

China is narrowing and not widening. and the United States

Further analysis identifies Shale Crescent USA as having the now has advantages in
strongest .economlcs' among U.S. . reglgns' for co'mp.eFmve manufacturing that it has
manufacturing operations. Recent studies highlight the significant
reduction of transportation as a key component that supports | NOt had for decades .
favorability over other parts of the country. More on the regional
manufacturing economic advantages and the manufacturing prime
cost drivers will be covered later in this report.

Source: The Boston .

Consulting Group Manufacturing Cost Index

Germany Japan China France 5. Korea Vietnam
Inputs: Labor | Electricitvl Natural Gas | Other

Figurell: Manufacturing Cost Index

15The Boston Consulting Grouptps://www.bcg.com/enus/publications/2020/manufacturingtrategybuilt-trade-instability

16 See Appendix A Manufacturing Cost Index
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6. OHIO: PLASTICS MANUFACTURING

The plastics industry is robust and
well established in the state of Ohio.
This can be attributed in part to
manufacturing operations that were
establishedi n t he | ate 18
initial discovery of oil and gas
deposits. This abundant energy supply
supported the development of energy
intensive industries such as
petrochemicals and plastics that have .
grown to include industry clusters
throughout the region.

Plastics Industry Employment

z

Source: PLASTICS Industry Asc Total

Ohio is one of the top producers of
plastic products in the United States.
The state is tied for 1 st with Texas in
industry employment at an @
estimated 7 0,500 people. When
considering ancillary industry support,
Oh i o éemployment numbers are
estimated at an impressive 1.8 million
jobsi’

Figurel2: Plastics Industry EmploymenmtSource PLASTICS Industry #esiation

Top States for Plastics Employment in 2020

Ohi ods established
produces an incredible amount of

product. In 2019, Ohi o6s
Domestic Product by the polymer :
industry was over $50 Billion® making ' 3

Ohio one of the top producing states in
the nation. The state also houses some -
of t he nati onds
equipment manufacturers and other 4
support services further adding to the
industry stronghold of the plastics Figure13: u.S. Plastics Employment 202Gource: Plastics Industry Association

producing state. Furthermore, 70% of

al |l Uu. s. polyethyl ene demand and 77% of all u. S. pol ypr
Ohio region. For more detailed information on the size and output of the plastics industry in Ohio, as well

as leading industry data and market intelligence, visit the Plastics Industry Association website.

L)

Units: Thousand

6.1 OHIO PLASTICS PRODUCTION: RESINS, TYPES, AND MARKETS

An analysis of nearly all Ohio plastics -based manufacturing operations was conducted to identify
specifically how many and what type of manufacturers are positioned to capture some of the market
production currently being made overseas and imported to the U.S. (See Appendices B,C.D.E for more
information). The inventory and analysis was used to identify which types of imported plastic-based products
are best candidates for local production by existing manufacturers. The analysis revealed similar capabilities
and commonalities of those companies that are positioned well for growth.

17 The Plastics Industry Associatiditps://www.plasticsindustry.org/factsheet/ohio

18 Polymer Ohio
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The three criteria below were used as a baseline for identification of
existing operations that are best suited to be globally competitive in
the domestic production of imported plastics-based consumer goods:
o Feedstock Plastic -Resin Used i technical familiarity and
existing supply chain
o Processing Type 1 equipment required for production of
products
o Market Segment T knowledge of market, connection to
consumer base

The inventory also included location, company contact information, annual revenue, and number of
employees. Plastics processors were identified by their North American Industry Classification System

( NAI CS) code. NAI CS <code 326199 Al l Ot her Pl astics
classification for the purpose of this study. The research identified and reviewed just over 600
manufacturers in the state of Ohio

OHIO: FEEDSTOCK - PLASTIC RESIN USED

The Ohio polymer industry consumes a variety of plastic resins
ranging from commodities to composites, to engineered polymers.
The commodity pellets of Polyethylene and Polypropylene are
among the largest sources for most Ohio based manufacturing
operatio ns. Over one-third of plastics manufacturers use multiple
types of plastic resins. This allows manufacturers the flexibility to
produce a wide range of products geared to specific client needs.%®

Overall, Ohio is representative of the U.S. related to type of
plastic resins in use by manufacturers. Polyethylene
Terephthalate (PET), which is primarily used in plastic bottle
production, is used slightly less in Ohio than in other states. To
minimize transportation costs, PET bottles are produced in or near
large population centers often within line of sight of bottling plants.
For more detailed information on feedstock types in Ohio see
Appendix C 7 Ohio Manufacturing Feedstocks.

Feedstock/Resin- OHIO Feedstock/Resin - ALL STATES
m Engineering Polymers = Other w Engiresding Polyrmen = Other " Pobpathylens
= Polyethylene Polyethylene Terephthalate PR 4
= Polypropylene = Polyvinychloride . :—m. ecor ‘:;:*'hl" " repreRy = Pobpuinyshloride
u Sheet BC or Aerle Source: Shale Crescent USA Source: Plastics News

Figurel4: OhidU.S.Feedstock/Resin Used

19 See Appendix €Ohio Plastics ProcessoFseedstock/Resin Used
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OHIO: PROCESSING TYPE

Ohio is also representative of the U.S. in type of processing. Injection molding accounted for nearly half

of all processing types in Ohio, compared to over half country wide . Ohio has measurably less
thermoforming than in all of the U.S. Thermoforming is used in the manufacturing of disposable cups,
containers, lids, trays, clamshells, and other products for food, medical, and general retail industries. Like
plastic bottles, these are
produced close to large
population centers to minimize

transportation costs. Almost all
the  manufacturers analyzed
utilized multiple processing types
to meet customer needs.

Due to size of product and cost of
transportation it is likely that
blow, pipe and rotational molded
products experienced less
offshoring. For more detailed

Processing Type - OHIO Processing Type — ALL STATES

= BLOW MOLDER = FILM AMD SHEET MANUFACTURER = BLO'W MOLDER * FILM AND SHEET MANUFACTURER

information on processing types = ROTATIONAL MOLDER -mu;mm = ROTATIOMNAL MOLDER -'rnu;mFonM!n
Conducted in Oh|0 see Appendix Source: Shale Crescent USA Source: Plastics News
D: Ohio Plastics Processors:
Processing Types. Figurel5: Ohia/U.S. Processing Type Used
OHIO: MARKET SEGMENT
The purpose of this research is to

Product End Market - OHIO Product End Market - ALL STATES

identify products that can be

onshored for production.

Manufacturers who are already

producing in market segments

similar to those with a
high

currently volume o f
imported products begin with
several advantages including
consumer connection.

AP

Ohio  producers manufacture

many products ranging from nAarcspace g Aggnas P S e P—
industrial and consumer goods to | 7 e o e e - st R mp—
. . = Consumer Products = Comtainers  Elnctrical & Foeced Packaging
automotive parts and medical - ot Oeass < s sl ot eedas R ——— et i
i T e e Source: Shale Crescent USA = Othes = Other Packsging Source: Plastics News
devices. This distribution of h
production types is

representative of market segment

. Figurel6: Ohio/U.S. Product End Markets
production across the country.

Manufacturers who are already producing in market segments similar to
those that represent imported products begin with several advantages
including consumer connection.

Displayed another way using general product categories it is clear that consumer products are the
largest market category for Ohio manufacturers. A vast majority of imported products from China are
consumer products. The second and third highest production by category are Building Construction and
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automotive, both of which are in high demand in the state and the surrounding region. See Appendix E i

Ohio Plastics Processors: Product End Markets

Ohio Plastic Processors: Product End Market

Company Count

B Consumer Products @ Building/Construction & Automotive Industrial m Agricultural
M Electrical B Containers H Medical B Food Packaging B Other Packaging
| Office Products | Appliances B Asrospace » Government Defense 1 Other
Bags m Consumer Packaging m Bottles Source: Plastics Mews

Figurel7: Ohio EndVlarket - Bar Chart

OHIO PLASTICS PROCESS RESEARCH: SUMMARY

Ohio is well positioned to onshore plastics -based manufacturing operations with strong supporting
factors that include diversity of plastic resins, alignment of processing types, and access to consumer
markets. EXxisting plastics facilities in the state of Ohio have current active operations that consume a wide
variety of feedstocks, utilize multiple processing techniques, and have well-established relationships with
consumer markets. Chinese imported items that can be produced competitively in the state have been
identified with special attention to these baseline criteria and will be reviewed later in this study.
Manufacturers that align will be best suited to capture a portion of the currently imported market
share.

Manufacturers that align will be  best suited to capture a portion of the
currently imported market share.
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/. OHIO VS. ZHEJIANG: DRIVERS FOR ONSHIORING MANUFACTURING

A primary goal of this study is to identify if currently
imported plastics products from China can be produced
competitively in the U.S. and more specifically, in Ohio.

While these countries are worlds apart, both geographically
and politically, a simple model that considers key
manufacturing cost drivers will allow for a sound economic
comparison of production for two hypothetical and identical
plastics-based manufacturing facilities on opposite sides of
the globe. The prime cost drivers that have been identif ied
for the purpose of this study include labor, electric,
transportation, general site expenses, plastic resins. Over
the past two decades, each one of these drivers has
experienced significant change and can be measured as a long-term trajectory. The driving forces that led
to offshoring U.S. manufacturing to China have reversed course and are now favor ing domestic
production. The opportunity to onshore manufacturing to the U.S. based on competitive economic factors
is the strongest it has been in decades.

The driving forces that led to offshoring U.S. manufacturing to China have
reversed course and are now favoring domestic production.

DEMOGRAPHICS COMPARISON

The Zhejiang Province of China has been identified as a region that is reasonably comparable to U.S.
operations in the state of Ohio. Like Ohio, Zhejiang is a manufacturing region with a robust economy

built on manufacturing. Zhejiang is the leading province in China for the manufacturing of plastics-based
consumer goods, both in value and volume. It has the longest coastline of any province and is an ideal
location for exports. Zhej i angds GDP i0sTriljiom per yearmaddeig the$fdurth ranked province in
China in terms of GDPZ. Ohi 06s GDP 0.7&illion@ungatly and dnks 7" in the U.S.2 in terms of
GDP. Ohi o0d6s popul ation is far smal | er at roughly 11.
people. At 39,000 sq. miles Zhejiang is slightly smaller than Ohio at 45,000 sqg. miles and has 8 times the
population density as Ohio. In terms of per capita GDP, Ohio is nearly four times greater than Zhejiang.

Figurel8: Map of Ohio, USA Figurel19: Map of Zhejiang, China

20 Statista:https://www.statista.com/statistics/1092992/chin@rossdomestieproduct-of-zhejiangprovince/

21U.S. Bureau ofd®@nomic Analysishttps://www.bea.gov/sites/default/files/202106/qgdpstate0621.pdf
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FOR FURTHER INVESTIGATION

The focus of the cost analysis in this study is not inclusive of transcontine ntal tax , tariff , and cost of
capital . The complexity of these applications is largely influenced by a number of dynamic factors including,
but not limited to classifications, volume, business characteristics, and local and national government control.
Although not included in this report, it is an important part of the global competitive equation and can be
generally considered a factor that in part favors the case for onshoring and/or reshoring U.S manufacturing
operations.

7.1 WAGE AND LABOR COSTS

Wages are a significant cost driver for manufacturing operations and must be considered when investigating
competitive advantage. There are many factors that impact the cost of labor such as: equipment used,
processing type, end-product, contracts, volumes, geography, and more. A labor cost range will likely fall
somewhere between 5% to 40% of the total cost of manufacturing the product. The variance in the percent
of labor cost is also determined by the overall cost of the product and the cost of other inputs such as resin,
electricity, overhead, etc. An analysis of the annual manufacturing wages was conducted for both Ohio

and Zhejiang to compare the labor costs in the modeled manufacturing facilities.

Total Cost per Employee (TCE) was used as a standard to compare workforce investment in the hypothetical
study areas. TCE includes both wages and benefits and represents the total compensation of the employee.
Three representative employment levels including entry-level, mid-level, and senior level occupations were
selected to represent the varying degrees of employee wage costsZ,

1. Entry Level - Manufacturing Operator: Special but limited skills. Equipment operation with some
work experience.

2. Mid-Level 7 Manufacturing Supervisor: Responsible for managing parts of assembly, scheduling
workforce, training new employees, performing limited quality control, overviewing safety
regulations.

3. Senior Level i Manufacturing Plant Manager: Managing production, planning new production
methods, product and equipment investment decisions, and oversight of significant maintenance.

OHIO LABOR COSTS

Ohio wage rates were compiled from both . . .
the Bureau of Labor Statistics (BLS) and the Ohio vs. China: Total Compensatlon
Manufacturers Association of Plastics
Processors (MAPP). The following figures . . .
are inclusive of 2021 wages and benefits U.S. Plastics | China Plastics
and represent the TCE. Benefits were Industry (2021) | Industry (2021)
calculated by using the manufacturing Plant

industry standard of 33.6% of total e o $134,500 $69,000
compensation, an industry number provided

by the BLS.ZEntry level positions includin Shift
y y p g | . ' | Supervisor $79,000 $33,000

Manager

manufacturing operators, earned a median
annual wage of $46,987.2 Mid-level
positions ° including manufacturing RECE $47,000 $15,000
supervisors median wage is $78,939 per |souseus. sis Geman chamser of commerss e scentush
year. Senior level, manufacturing plant
managers are reported at a median annual Figure20: Ohio vs. China Total Compensation
income of $134,698 annually.

22 See Appendix Ehina Manufacturing Positions, Wage Rates and Compensation

23The Bureau of Labor Statisti¢gtps://www.bls.gov/news.release/pdf/ecec.pdf

24 See Appendi: Ohio Manufacturing Positions, Wage Rates and Compensation
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CHINA LABOR COSTS

China wage rates have been acquired and cross referenced from several sources. The key data points used
for this study came from the German Chamber of Commerce in China. This organization works on behalf of
the Federal Republic of Germany and is the primary organization for promotion of German foreign business
development in ChinaZ by both industry & region. The following reported figures include both 2021 salary
and benefits and represent the TCE. Entry level positions including manufacturing operators, annual ear nings
were reported at a median of $14,9662°. Mid-level positions including manufacturing supervisors were
reported at a median of $33,475 per year. And senior level positions including manufacturing plant managers
were reported at a median of $69,323 annually.

CHINA WAGE RATES ON THE RISE

Chinabts wage r at e aabrsestent deglime fbranere thanewo decades because of exponential
annual increases in labor costs. During th e past 25 years Chin a 6 manufacturing wages have increased

more than 10 -fold and continue to rise 2. Annu al rate i ncreases of 10 t
manufacturing industry have been consistent over the last 25 years. Thi s trend in Chinaods
wages equates to a doubling of rates every six to seven years. From 2020 to 2021, Ch i n avégs rates
took a significant jump and increased by 20%.

The exponenti al i ncrease in China
been driven in part by a growing demand for qualified manufacturing
workers. For the past five decades, manufacturing in China has
grown at a drastic rate. Annual exports from China to the U.S. have
risen from nearly non-existent in 1985 to an estimated $500 Billion
in market value today®. Ch i n axpwmts to the rest of the world by
market value are much larger at (5) times the amount of the U.S.2

Contrary t o popul ar belief, Chin
signifi cant deceleration in growth compared to the end of the
20th century, which contributes to a declining available
workforce 22, i Chi na"' s family pl anning p
averted the increase in population of
some hundreds of millions of people, |China’s Manufacturing Annual Compensation
and at the same time has eliminated
hundreds of millions of potential 416,000
| a b o rileThesebfects of this trend can .-

be seen in the current workforce. There
are regions within China that show signs A $1200

of a devel oping Aru $10,000

regions of the Midwest U.S. A 2020 $8,000

study by The British Medical Journal $6,000

predicts the population in China will fall

from 1.41 billion to 0.73 billion by the 34,000

end of the century. Together, the §2,000 IIII
increasing demand for manufacturers (ancetss . BAN 1 I I I I I

Sources: .5 BLS

$14,000

UsSD $

and the decreasing supply of workers is | S Srarbe of conmerce 1996 2001 2006 2011 2016 2021
driving up labor rates at an annual
average pace of more than 10%. Figure21: Chinese Manufacturing Annual Earnings

25 AHK:https://china.ahk.de/marketinfo

26 See Appendif China Manufacturing Positions, Wage Rated @ompensation

2Trading Economicéittps://tradingeconomics.com/china/wages-manufacturing

28U.S. Census Bureattps://www.census.gov/foreigrtrade/balance/c5700.html

2% Trading Economicéittps://tradingeconomics.com/china/exportby-country

30 See Appendix H8lowing Chinese Population Growth

31U.S. National Library of Medicintettps://www.ncbi.nlm.nih.gov/pmc/articles/PMC4657744/
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WAGE AND LABOR COSTS: FINDINGS

Based on the reports analyzed as part of this study, annual compensation for entry-, mid-, and senior-level
manufacturing employees in China averages two to three times less than comparable U.S. manufacturing
compensation, which represents the most comparable range recorded in recent history. For decades, China
has had a nearly insurmountable labor cost advantage over the U.S. and other leading industrial

economies, but annual double digit wage rate increases have slashed Chi n acbéss advantage .
Furthermore, in terms of productivity output, U.S. Gross Domestic

Product in 2021 was $141,200 p e r per son, versus| Chinadbds average

at just $27,600 per person®2, As China continues to deal with a eannual doubl e
decreasing labor supply, associated labor costs will likely | rate increases have slashed
experience a correlated upward trend. Meanwhile, the gap between | Chi na o s cost ad
the U.S. and China manufacturing workforce is expected to continue

as a shrinking trend.

7.2 ELECTRICITY RATES

Manufacturing in general is energy intensive. For the plastics processing industry, the electricity consumed
directly by equipment for product manufacturing must be accounted. In the U.S. Midwest the cost of electricity

used for production will range anywhere from 2% to 7% of the total cost of a manufactured product. The
variance of the percent cost of electricity is ,pypeiohar i
machinery, and product type. The other cost factors of manufacturing will also play a role in the allocated
percent cost of electricity. An analysis and comparison of electricity costs was conducted for both the state

of Ohio and the Zhejiang province. To perform this analysis, a general assumption has been made that
plastic-based manufacturing operations are able to contract for electrical service at industrial rates.

OHIO ELECTRIC RATES

U.S. electric prices have shown relatively stable or downward trending rates over the last ten years. This
can be attributed in part to a new abundant and accessible fuel source, natural gas, used for power
generation. Between 2010 and 2021, industrial consumers in the state of Ohio have experienced nationally
competitive rates ranging from 6.10¢ to 7.00¢ per kilowatt-hour (kWh)2. It should be noted that prices vary
greatly among U.S. states. During the same period (2010-2021), California industrial rates rose from 9.80¢
to 15.04¢per (kWh)22,

THE IMPACT OF NATURAL GAS ON U.S. ELECTRIC RATES

The abundant Supply Of US natural gaS, WhICh now Average retail price of electricity, industrial, annual
accounts for 40% of the feedstock for electrical power | couspersiowatinon

generation, has contributed to downward pressure on U.S. v

industrial electric costs®. Within the past decade, the U.S.
has repositioned itself from a net importer of energy to a

net exporter of energy and is now the number one natural /\4/_/\"’/\//
gas producing country in the world2¢, Over 75% of this new "
supply of natural gas has been produced in the Shale T =
Crescent USA region, that includes the total area of Ohio,
West Virginia, and Pennsylvania. Lower natural gas
prices have led to substantial savings of natural gas 2002 2009 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2010 2019 2029
consumption, in addition to significant electric cost e T o

savings. Since the Shale Revolution, electric cost savings

Data source: U.S. Energy Information Administration

Figure22: Industrial Electric Price U.S., California, Ohio

32 |nternational Labour Organization: https:/ilostat.ilo.org/topics/labour-productivity/

33 Energy Information Administration: Ohio Industrial Electric Rates

34 See Appendix I: U.S. and State Industrial Electric Rates

35 EIA: https://www.eia.gov/electricity/data. php#consumption

36 BP Statistical Review: https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-
2020-full-report.pdf
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for U.S. consumers equates to roughly $400 billion%.. Ohio consumers have saved nearly $ 9 billion on
electric costs during this same time 2,

CHINA ELECTRIC RATES

Over the past decade, industrial
electric rates in China have

Ohio vs China: Industrial Electric Rates

shown considerable variance. In ﬁ

2010, industrial electric rates in 14.00
the Zhejiang province were 12.00
13.25¢ per kWh®*%  Rates T
peaked in 2014 at 14.52¢ per S
kWh and have since declined to w800
a price of 10.08¢ per kWh & 600
reported in 2021. This drop in ©
prices can be partly attributed to 4.00

a decrease in the price of coal 2.00

ver h I half f h 2005 _2010 . 20153 2020
Seiadetﬂe Hoe\:vsetver arely?ng Lne Source: F1A.gov, CEIC m Ohio mZhejiang Province tale(Gescent USA

import ed energy brings great
volatilit y. In 2021 and 2022 coal Figure23: Ohio Vs. Chin&nnualindustrial Electric Rates

prices significantly increased.

FINDINGS

Al though Chinads el e . . ] ]
decreased over the past five years, Ohio vs. China: Industrial Electric Rates
they remain substantially higher than

comparable rates in the U.S. and are Year 2021

much more volatile. The most recent 10.00

available data shows that a Zhejiang 8.00 10.08 ¢
plastics-based manufacturing operation 3

will pay an estimated 10.08¢ per kWh, £ 600

while a similar Ohio based operation will £ 400

pay much less at close to 6.48¢ per kWh. o

A discount of more than 35% for 2.00

industrial electricity in Ohio. However, 0.00

the greater advantage for Ohio based s;..lg‘:’::.s:c,mmm - Ohio Zhejiang Province
manufacturers is the reliability of R )

electric ity supply. For more information
on China vs. U.S. electric rates, see the
report 6A Compari son v . o * vnaona
El ectrici®@y Costso

Figure24: Ohio Vs. China Industrial Electric Rates

Relying on imported energy brings great volatility... Al t hough Chi na
rates have decreased over the past five years, they remain substantially
higher than comparable rates in the U.S . and are much more volatile.

37 Natural Gas Savings to Ebders20082018: https://shalecrescentusa.com/resources/markesources/

38 See Appendix Natural Gas: U.S. and Ohio Electric Savings

39 CEIC Data

40 See Appendix KChina Regional Electric Rates

41 https://blsstrategies.om/docs/news/News 181.pdf

42 https://blsstrategies.com/docs/news/News 181.pdf
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7.3 TRANSPORTATION

Transcontinental transportation of manufactured goods is dependent
on a sophisticated logistics network that significantly increases the
investment of consumer goods production. This cost is ultimately
passed on to end-market consumers, and therefore must be considered
in the economics of global manufacturing. Unlike other cost factors
examined as part of this particular study, long -haul transportation
costs are only applicable to production costs associated with the
hypothetical Zhejiang manufacturing facility. Ohio based

manufacturing facilities eliminate the need for ocean bor n
transports for domestic consumer markets. For the purpose of this
study, long-h a u | transportation costs of standard 400 issrdporp p i

does not measure transportation costs incurred from moving finished goods from the Chinese manufacturer
to the Chinese ports.

LONG-HAUL TRANSPORT: CHINATO U.S.

Transcontinental transportation of manufactured consumer goods from
China to the Eastern U.S. requires a sophisticated system that comes
with a substantial cost. A number of intercontinental sea routes are used
to move goods and each route has pros & cons such as transit time, risk,
cost, and distance that must be considered. All routes include paths that
require thousands of ocean transport miles. Depending on the route , a
standard container of finished goods originating in China will travel

by sea a range of 6,500 to 20,000 nautical miles (nm) to reach a U.S
port before being processed for national distribution to consumer

markets %3, A container going to the west coast of the U.S., by way of the Pacific Ocean will travel roughly
6,500 nm. To the U.S. east coast, through the Suez Canal and by way of the Atlantic Ocean, a container will
travel roughly 14,000 nm.

In recent years, the general c 0 st to ship a standard 406 met al cargo
east and west coasts ranged from $2,500 to $3,500. In the wake of a global pandemic, supply chains have
been compromised while consumer demand has increased. Consumer goods, largely manufactured in China
have started to reflect the cost of this disruption. In the early summer of 202 1, the price t
container from China to the North American east coast sharply rose to an estimated $10,000, a rate
nearly 300% higher than the previous annual rate 4 Just a couple months later prices spiked to over
$20,000. In August of 2021, Isaac Larian, CEO of MGA entertainment, the fourth largest toy company in the
world, weighed in on these exponential

rate hikes in a statement that said, "The China to North American East Coast
container that cost $3,200 last year is $12,000 Source: Freghios Stipsing Gompan
now $22,000" %, It is difficult to forecast

any eventual leveling of transcontinental |$10,000 300% INCREASE
shipping prices, but current price dynamics
are trending in favor of a significant U.S. $8,000

cost advantage over competing operations $6,000 M--
in China. In the 3" quarter of 2022,

transportation ranged between $6,000 to $4,000
$10,000. When looking at total shipping

2019-2020

—

2,000
from door to door, the buyer can eXpeCt to s[:.\..‘-m May June July Aug. Sept. ©Oct Nov. Dec. Jan. Feb. Mar. Apr. May June
pay an additional $2,000 to $3,000 on top
of the sea borne transportation rate. Figure25: Ocean Transport China to North American East Coast

43 Ocean Freight Ratesnww.ports.com www.searates.com

“Freightos: https://fbx.freightos.com/freightindex/FBX03

45 CNN:https://www.cnn.com/2021/08/29/business/toyshortagesupplychainshippingholidays/index.html
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OHIO SHIPPING ADVANTAGE
See prior section, 6 Shal e Cr e s (

Location Adohromaaeaing | Ohio vs. China: Cost of Ocean Transport
operations have no static costs associated
with sea borne transportation or ancillary 3rd Qtr 2022

investments that must be made to move $8k
goods manufactured in China to U.S. $15,000
based consumer end markets. Their ocean

. L
transport cost is zero as opposed to a $10,000
imports from China which conservatively =]
cost between $10,000 to $20,000 per unit $5,000
in 2021. $0
On the contrary, Ohio manufacturers can Source: Freighios Shiping Company $- ]
capitalize on the benefit of being shale(escent USA SCUSA China

| ocated within aovelra@d ¢
of the end -to-end plastics industry
supply chain %6, This location advantage is further amplified by the proximity to domestic consumers,
represented regionally by over 50% of the U.S. population.

Figure26: Ohio Vs. ChinaCost of Ocean Transport

7.4 MANUFACTURING SITE LEASE RATES

Manufacturing operations require significant
physical space for production, logistics, and
related mitigation operations. The large footprint
characteristic of manufacturers makes lease
rates both a common and a significant factor in
t his study6s costynodet fbretheiUcSa
and China. To mitigate lease rates,
manufacturers will take location into
consideration. An analysis and comparison of
viable manufacturing properties and associated
lease rates was conducted for both the state of
Ohio and the Zhejiang province.

This analysis considered a number of factors that
culminate in a final sale price and/or lease rates
of suitable real estate. Manufacturing operations must consider common factors including location, potential
for expansion, logistics accessibility, existing infrastructure, and utility connectivity.

As part of this analysis, active listings for available manufacturing operation sites in Ohio and Zhejiang were
analyzed and compared?’.

Selected listings were chosen based on several parameters that are often required to support typical
plastics -based manufacturing operations:

1 Industrial operation requirements including existing or available infrastructure and viable options for
expansion

Under roof square footage between 50,000 sq/ft to 100,000 sq/ft
Existing truck bays

Railroad access (Optional)

= =4 =4 =4

Resin Storage (Optional)

46 SCUSAttps://shalecrescentusa.com/wygontent/uploads/2019/12/PublieExecutiveSummaryShaleCrescent3-19-19.pdf

47 See AppendiK: Chinac Zhejiang Real Estate Prices
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A common standard metric for lease rate comparison is the dollar cost per square foot. This figure is
calculated by using the total yearly lease cost by dollar amount and dividing by the total square footage of
physical capital. This results in a lease rate measured in a dollar per square foot unit.

OHIO MANUFACTURING SITE LEAST RATES
The state of Ohio is built on a st

economic engine with more than ten thousand manufacturing firms located in the state

oried history of manufacturing and continues to be supported by this
4 This robust

statewide inventory allowed for an adequate representative sample from which to mine statistically valid data
on related lease rates. A sampling of Ohio manufacturing operations, that met all qualifying criteria,
revealed a 2021 annual lease rate that fell in the range of $4 -5 per sq./ft .22

CHINA MANUFACTURING LEASE RATES

Lease rates in the Zhejiang province were provided by NAI i Sofia
Group Shanghai, a global industrial real estate company. A sample
of properties meeting the above stated parameters was inventoried.
The data showed that manufacturing operations in the Zhejiang

province in 2021 pay a present -day annual lease rate that
ranges from $6 1 $7 per sq./ft. 2. Considering the exponential
growth of Chinaés manufacturing

space could be a major contributing factor to inflated lease rates.
It is worth noting again that while Zhejiang is comparable in land

S

The Zhejiang province has
seen real estate prices
increase anywhere from 5 to
10, times valug, gomparedto
two decades ago.

e

é .

aviai

mass to the state of Ohio, it is home to 8 times the population, totaling an estimated 58.5 million people2.

China has seen a steady increase in real estate sale value over the past 20 years. Since the turn of the 20th

century, avtragercaminercial property value has tripled®2.

The i nfl ati on in

been even more significant. The Zhejiang province has seen real estate prices depending on sector increase

anywhere from 5 to 10 times value, compared to

MANUFACTURING SITE LEASE RATES: FINDINGS

two decades ago. 22

Chi

Chinabs popul ati on . o _' '

with an increased demand for | QRio vs. China: Industrial Lease Rates
manufacturing operations have

resulted in significant year over year $8.00 Year 2021
industrial related price increases.

Manufacturers in Zhejiang can $6.00 $6 - $7
expect to pay 40% to 50% more per

sg/ft annually compare d to a E 2 $4 - $5

similar Ohio manufacturing ] $4.00

operation. Many characteristics align =

in the state of Ohio to support this $2.00

cost advantage including available

land, existing infrastructure, quality $-

Ohio

Zhejiang Province

workforce, and complex logistics |*e(escentUsa

. Source: Loopnet.com, NAl Sofia Group Shanghai
systems connected by land, air and
water.

48 Global Trade https://www.globaltrademag.com/topl0-statesfor-manufacturing2019/

49 See Appendix MDhio Manufacturing Sites

50 See Appendix N: Zhejiang Manufacturing Sites

51 Zhejiang Provinci@tatistics Bureauhttps://www.zj.gov.cn/col/col1229216136/index.html
52 CElchttps://insights.ceicdata.com/Untitlednsight/views

53 CEIChttps://insights.ceicdata.com/Untitlednsight/views

Figure27: Ohio vs. Chinalndustrial Leas Rates
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7.5 PLASTIC RESIN COSTS i U.S. VS CHINA

Since the first use of plastics, resin pricing has been the key cost driver in the plastics -based
manufacturing business. Plastics hold a unique position in modern man-made materials as the largest
volume material, lowest cost per unit, and consistently the highest growth material by usage.

Plastics are a commodity in which the market shows no preference as to who produces it, but plastics are
also often a specialty designed product manufactured for only one or two unique applications. This report
focuses on high volume commodity grades of plastic resin including polyethylene (PE), polypropylene (PP),
and polyvinylchloride (PVC). To examine plastic resin pricing trends, we will look at the PE value chain, from
which characteristics of other high volume resin products can be extrapolated with consistency.

RESIN PRODUCTION FEEDSTOCK

Plastics are created primarily from two feedstocks 1) Naphtha which is produced from oil or 2) Natural Gas
Liquids (ethane, propane, butane). The choice of feedstock affects both capital and operating expenses and
largely determines what type of resin is produced. There are many factors to consider as each feedstock
has its pros and cons.

More than 80% of PE production costs are dependent on the cost of the feedstock and energy used. In
comparing oil prices to natural gas prices, heat content defined as MMBtus is used to derive a
comparable energy equivalent. The standard rule of thumb is one (1) mcf of natural gas multiplied by six
(6) will roughly equal one (1) barrel of oil on an energy content basis. This rule of thumb also roughly applies
to the pricing of the two feedstocks which have historically been (1) to (8). To determine cash cost to produce
PE resm natural gas prices in dollars ($) per mcf multiplied by 8 equals crude oil prices in dollars ($) per
[2 T2 C 3 ~ Bl ,f bbl. Therefore, if the price of natural gas is $4 per mcf, an equivalent
v N 4 value of crude oil would need to be $32 per bbl.

‘- (> oy [ ‘ \ 7 'I, 7:' In much of the world, through the last several decades, natural gas
\:} »." ‘ [‘ *’, and crude oil have remained in price parity. This level field has been
5(*‘ £ > {r; ﬁ supported by both commodity fuels which have significant offtake in
. G r% ) ,«‘/, Y/A‘ g ﬁ various sectors & complementary demand. Exceptions have occurred
g~ AT »»‘ k" n ‘,f r; " .| when natural gas supply has become more abundant than oil supply.
/ p & Since the U.S. Shale Revolution , natural gas prices have severely

dropped and no longer measure in parity with oil. Now, the pric e
equivalent is roughly 1 to 20. For resin producers, who use natural
gas liquids (NGLs) as a feedstock this has led to significant cost
advantages over oil/naphtha consuming competitors.

THE IMPACT OF SHALE GAS REVOLUTION

The North American Shale Gas Revolution has delivered abundant natural gas and natural gas liquids and
has led to a boom in U.S. chemical investment.

According to the American Chemistry
Council 2, since the start of the revolution
there have been:

1 349 new chemical industry capital
investment projects

1 $209 billion in new capital investment

1 $25 billion US chemicals trade
surplus in 2020.

These investments are expected to lead to
nearly 450,000 direct and indirect jobs by
2025. According to IHS Markit, massive
capacity expansions coupled with cost

Figure28: HDPE Spd®rice 2018 to 2019

54 ACC(https://www.americanckemistry.com/betterpolicyregulation/energy/resources/nevehemicalindustry-projectsdue-to-shalegag

41


https://www.americanchemistry.com/better-policy-regulation/energy/resources/new-chemical-industry-projects-due-to-shale-gas
https://www.americanchemistry.com/better-policy-regulation/energy/resources/new-chemical-industry-projects-due-to-shale-gas
https://alexnld.com/wp-content/uploads/2018/04/c9300c52-d606-488f-98fb-7bdcb6e8496f.jpg

Rethinking Onshoring Opportunities for U.S. Manufacturing

advantaged products such as polyethylene led to an

export boom with the U .S. and Canada exporting 30 % 1,500 50%

to 40% of production .
P P WP —— 40%

900 - — — 30%

As large amounts of low-cost production came on stream
and supply increased, PE prices in the U.S. began to
drop.

°
c
Operating rates are also a reliable indicator of the 2 600 - - 20%

cost competitiveness of global PE resin production.
An operating rate is the actual amount of production
divided by total production capabilities (capacity).

300 - - 10%

% of Exports vs. Domestic Sales

Domestic Sales (Thoursand Metric

0 - - 0%
Cracker plants require maintenance. Operating rates January  March  May duly  September November
above 90% are unsustainable. Without maintenance, =% Exports to ROW % Exports to Mexico  ===Domestic Sales Total
parts will fail causing a unit shut down which may result Figure 1
Source: IHS Markit © 2021 |HS Markit

in prolonged unplanned outages. These types of outages
are far more expensive in the long term versus periodiC  Figure29; Canada USA PE Exports vs. Sales
planned maintenance shutdowns.

However, if production of resin is highly profitable, resin Operating Range: Polyethylene Production
producers will operate at high rates and will take the Packaging & Specialty Plastics

risk of unplanned outages. Currently, U.S. resin

producers are cost advantaged and experiencing high S - 100%
profit margins. Thus far, U.S. resin producers have had 000 __'_‘,’_...—.- 90%
the strategy of forgoing routine maintenance and e e 80%

prolonging operations in an effort to keep operating 150,000 s

rates high and capture as much high margin profits as

possible. 100,000 6%
50%

There are numerous companies that for a fee will provide 50,000

production forecasting and pricing data around 0%

commodity and specialty plastic resins. It should be noted
many forecasts can also be found from public companies
in their quarterly earning presentations where there is
much valuable data.

CURRENT RESIN PRICING T THE PERFECT STORM

Resin markets have experienced unprecedented changes over the past two years. A series of unforeseen
events, &he perfect storm § has disrupted both national and international markets. Demand and supply
have been impacted, resulting in significant price increases.

2020 Global Pandemic

The demand for plastic resin increased
dramatically as the world reacted to the effects of
a global pandemic. Plastic resin was on the front
lines defending against the Covid-19 virus in 2020.
Demand for personal protective equipment (PPE),
tubing, ventilators and test kits skyrocketed 1 all
made largely out of plastics. Plastic bags kept the
virus infected material isolated and disinfected
equipment safe. Consumer buying behaviors
changed, such as ordering carry out food instead
of dining and online sales rose. Overall,
packaging and plastics consumption increased
dramatically.

DOOMTs 2022E 2023E 2024E 2025E 2026E

Operating Range . Total Industry Demand Global Industry Nameplate Capacity

Figure30: Sampe PE Operating Range

55|HS Markit{https://ihsmarkit.com/researckanalysis/polyolefingnarketsin-the-americasare-at-a-new-extreme.htm)
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2020 Hurricanes
Two category 5 hurricanes had direct hits on U.S. Gulf Coast resin
producers. While plants in the U.S. Gulf Coast are designed for stress well L
beyond category 5 hurricanes, they are vulnerable to flooding. Flooding = & T
destroys pumps, compressors, and other equipment; but has even greater i

implications as it disrupts and halts the supply chain. Workers, repair crews e -
and equipment struggle to make it on site. Existing product inventory waits out SR ] :
flood waters before shipping to customers. The back-to-back nature of the 2020 S -~ .
hurricanes made flooding linger and resulted in extended shutdowns. - =

2021 Texas Deep Freeze

P —— The Texas deep freeze of _ 2021 ‘was  an

SRR R R N R e i R E R eyl  Unprecede nted event that was neither anticipated,

m U.S. production capacity offline nor planned. U.S. gulf coast petrochemical facilities
ethylene |GG 47 are highly dependent on the electric power grid as
ropytene [N > purchasing electricity is more economical than the

Ethylene glycols 9.9 capital investment required for power p_roductior_m The

- o0 Texas Freeze shut down nearly the entire electric grid
e with little to no notice. For an industry which
61.

requires processes to function 24/7 with no
interruption , this was catastrophic.

PVC

Equipment was filled with in-process chemicals which
continued to interact after unforeseen immediate shut
down. In polymerization reactors, entire units became
Figure31: Texas Freeze Impact on Gulf Coast Resin one large polymer chain. Water in equipment such as

heat exchangers froze solid breaking equipment and
busting pipes. Normal shutdown and restart procedures were not an option as every part and every unit
needed to be inspected, cleaned, and tested.

Source: ICIS

The shutdown and recovery process were exacerbated by a shortage of maintenance workers. The industry
relies on a support pool of contract maintenance workers. The industry wide emergency shutdown proved
too much repair with too few workers and equipment shortages. Equipment was already in short supply due
to capacity expansions and the 2020 hurricane season. For some plants , the damage and shortages were
so significant that it took more than 6 months to repair and restart.

2021 Hurricane lda

Hurricane Ida was not the direct hit that the 2020 hurricanes were, but
Ida, a category 5, was a flooding disaster. The hurricane slowed This perfect storm has
dramatically and essentially stalled over the U.S. Gulf coast. The . .
flooding, a significant issue for the industry, had once again led to resulted in significant
unplanned shutdowns for extended periods. On the heels of the preceding demand increase for
events, the industry had no inventory buffer and suffered from exponential plastic resins and

profit loss.

tremendous supply

The Result short ages. The result
This perfect storm resulted in significant demand increase for plastic is high priced and

resins and tremendous supply shortages. The result was high priced i )
and high demand resin. high demand resin.

2022 Ease in Prices

In early 2022, resin prices saw steady and moderate declines. As repairs took place, production was resumed,
and new resin supplies came online, inventory levels began to rise. Increased U.S. supply of resin has caused
resin prices to further decline. Prices are likely to fall below historical cost-plus returns on resin producer
capital investments.
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New Challenges

A new set of unprecedented challenges and uncertainty caused a 5-10% uptick in late January and early
February 2022.The challenges were due to backlogged logistics of rail and truck which prevented both resin
and consumer products from reaching markets. Canadian trucker protests blocked key roadways used to
bring product to the automotive sector, a sector which was just ramping up from a computer chip shortage.
Furthermore, key parts and equipment for repairing plastic production units and restoring to full capacity
were delayed due to issues of long and vulnerable supply chains.

In addition, during the winter months of late 2021 and early 2022, the price of oil and gas (the feedstock for
resin production) increased. A cold winter in Europe, inability of OPEC to meet oil production quotas, and
politically motivated restrictions of Russian natural gas over Ukraine caused European energy price spikes.
The impact was experienced globally. Uncertainty coupled with very low inventory levels led to a global
plastics price increase.

PRICING IN THE FUTURE

The last few years have seen rapid changes in U.S. plastics resin pricing. From late 2017 to 2020, PE prices
declined. PE pricing was poised at the sub $0.40 per Ib. region. Then the perfect storm hit both demand and
supply: Covid, 2020 Hurricanes, the 2021 Texas Deep Freeze, 2021 Hurricanes, and Oil & Gas price
increases. Prices leapt to over $1.00 per Ib. Since then, downward pressures have occurred. As of March
2022, PE resin prices were hovering around $0.80 per |b. Despite massive capacity increases over the past
decade, the result has been resin shortages leading to high demand and high-priced resin.

The challenges of the past couple of years are beginning to lift. Covid is easing, resin plants are restarting
and bringing back capacity, and inventory levels are return ing to normal. As the challenges evaporate,
it will likely cause downward pricing primarily dictated by ample capacity and a low-cost feedstock position
of U.S. plastics resin producers. The Shell Monaca, Pennsylvania and ExxonMobil/SABIC Corpus Christi,
Texas world-scale resin units are adding new resin supply in 2022. This sizeable boost in capacity coupled
with fading challenges will lead to steadily rising inventory levels. As market confidence of ample supply
returns, it is reasonable to expect pricing declines to continue in late 2022 and early 2023.

As always, the forces of supply and demand will deliver unsympathetic effects on global and local
markets. Numerous sources such as IHS Markit and ICIS provide more detail on pricing assumptions and
forecasting. This report and cost model only provides a high-level overview of resin pricing

When making decisions about resin production, . .

. . The Plastics Exchange PO —
producers have global strategies. Resin = TPE = 5 Year Trend: Polyethylene Grades — ———iopeim o iore
producers could become more profitable by
exporting less and focusing on the U.S. market.

Though seemingly simple, that strategy has
long term implications on their emerging
markets point of view. It would only take one B
resin producer to break the export model and ; -
focus on capturing U.S. market share for the nt e Wy $0.60
entire industry to begin shifting. " S - . ; : $0.50

- $0.40

$1.20
3P $1.10
$1.00
$0.90

$0.30
It would only take one resin $0.20
producer to break the export
model...

Figure32: Five Year Trend Polyethylene Grades

RESIN PRICING CONCLUSION AND RECOMMENDATIONS

Global Resin Pricing

The rest of the world has not had to deal with a combination of factors that culminated in a fperfect stormao.
As a result, they have a slight cost advantage in current day resin pricing. Relative to the rest of the world
and especial ly Asia, the U.S. has a major feedstock cost advantage that is structural. As the U.S.
moves out of the perfect storm, the U.S. factors should align to produce and sustain a resin cost advantage
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over the rest of the world. Commodity profit motives should prioritize the U.S. market versus international
exports. For use of the model in this report, it is suggested that plastics producers conservatively assume
global resin pricing parity until the changes occur.

Plastics based manufacturers are typically far smaller companies than either their resin suppliers or their
retail distribution customers with nearly half of their production costs tied to resin. It is easy for plastic
product producers to be squeezed between these two bookend giants. However, there are many resin
purchasing strategies to hedge or shift the risk of inflated prices. These are outside the scope of this
study, but all of them require a connection between purchasing and sales strategies.

Cost Model Resin Pricing

To support the model comparison that is the focus of this report, the current weekly low spot price for the
appropriate PE and PP grades from the Plastics Exchange weekly market update was used. This publicly
available resource includes comprehensive narrative of timely issues and dynamic factors influencing pricing.
It also includes data such as commodity volumes, and the changes in resin feedstock pricing. For more
detailed information, visit The Plastics Exchange. As of October 15, 2022, HDPE i1 injection grade was listed
at $0.65, HDPE blow molding at $0.69, PP homopolymer at $0.64, and PP copolymer at $0.74. These are
free on board (FOB) prices, but for the purposes of this report cost adjustments are made for transportation.

Assumptions for resin pricing are critical in effectively operating thi s st u d ynbdel. Theysalso allow
testing of different scenarios such as tradeoffs between equipment size and cost versus parts per shot.
Because actual historical experience can be verified, processors with knowledge of a products resin
consumed and equipment used should replace these assumptions with known factors. It is beyond the scope
of this report to provide calculation details for each of the assumptions.
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8. DRIVERS: ON-SHORING PRODUCTION

Most companies want to grow and expand while remaining profitable. To enter new markets, C-level
executives and decision makers must consider a myriad of variables in their business, their industry, and the
overall markets. Onshoring manufacturing to the U.S. and more specifically to the Shale Crescent USA
has become a very real and timely opportunity for growt h and expansion within the plastics industry

China has lost its manufacturing competitive advantage and the annual $25 billion of exported plastic -
based goods from Chinarepresent a vulnerable and accessible market share opportunity for U.S. operations.
Close proximity to low-cost raw materials coupled with direct access to consumer markets provide U.S.
manufacturers with significant cost advantages over China-based competitors who must import raw materials
and export finished goods. The elimination of trans -continental supply chains results in cost savings
that magnify a U.S. competitive advantage.

Location is the key advantage, but there are also a number of other factors simultaneously at work pointing
to onshoring manufacturing. Decision makers wanting to seize the early opportunity of capturing market
share should begin to act now.

8.1 OFFSHORING AND ONSHORING HISTORY i WHAT HAPPENED

It is often said that history must be studied and understood to
avoid repeating mistakes. While this philosophy was originally
presented in the context of war, it has become a mantra that commonly
applies to business and is repeated among many cultures around the
world. This philosophy applies to many of the lessons learned in the
process of offshoring plastics-based manufacturing operations.

The offshoring revolution was driven by profit. Labor, utilities, and
land were cheap in Asia, and especially China. Asian countries had a
culture that was both hard working and quick to capitalize on imitation
versus innovation. At the same time, western developed countries
had rising labor costs, inc reasing regulatory costs, and a
deceleration of innovation.

It seemed an ideal time to widen margins by offshoring. The process
- would take simple products, duplicate their manufacturing operations

nt in Asia at deeply reduced costs, and import finished parts to the U.S.

- | Who drove this phenomenon? Consulting companies recognized the

connection and Wall Street emphasized the profit potential, leading to
an offshoring tsunami. Political influence supported the movement
as the engagement of growing third world A sian countries, would
secure to economically linked allies. This massive shift in global
& economics quietly unfolded over a number of decades.

Another major driver and key beneficiary of the offshoring movement was the retail distribution chain.
Manufacturing companies had a collection of consumer-accepted products that guaranteed lucrative returns.
If these companies could reduce costs, market share and profits would increase.

The significant movement to offshoring resulted in the hollowing out of major manufacturing
operations in the developed world. The movement directly affected massive job loss, a plummeting tax
base, and a downward spiral of associated economies 1 local,
regional, and nationwide. Consumers in the developing world saw
increased purchasing power with cheaper goods. Inflation slowed
for the first time in several decades with declining costs. Job
losses were offset with consumer satisfaction, which kept political
pressure at bay. It was not just an American issue, but all
developed countries suffered. China was not the only Asian
beneficiary, but they did appear to be driving the bus.
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Even as problems and challenges began to surface in the global manufacturing model, companies adapted.
Inventories dramatically increased to balance the volatility of a long supply chain. The Asian supply chain
was an estimated eight-week process compared to a one-week chain for domestically manufactured products.
In an era of low interest, this was calculated as a minor cost but would result in drastic high and low
volumes of inventory that would  cause fluctuating prices and often deep discounts at retail. Alignment
of holiday operation fluctuations proved to be problematic as companies adapted to peak seasons that were
weeks apart in China and the U.S. For example, Chinese New Year and Western Christmas & New Year are
weeks apart.

Product innovation decl ined in an environment that was quantity versus quality based with little
emphasis on research and development. Many operations were duplicating operations for the same
products which fueled accelerated costs. Retail distribution chains found themselves back in competition on
prices, as they were promoting and moving essentially the same product. Duplication paved a path to
mediocracy and investors began to feel the uncertainty.

B e =

Companies struggled to deal with the innovation challenge. While the use of aircraft supported expedited
development chains of pre-production samples, many product delays would add weeks to an innovation cycle.
Product development cycles of less than one year were significantly affected by international
dependent timelines.

Communication was difficult, not only based on language barriers but magnified by cultural differences. Basic
design and function of some manufactured goods were difficult to explain i.e., the comfort and grip of a
standard toothbrush, as one culture had just recently adopted common use of an American style toothbrush.
These cultural disconnects were often the most difficult barriers to efficient operations. Technology certainly
plays a critical role in supporting foreign manufacturing and international business with 3D printing, language
translators and video conferencing, but these technological advancements did little to address significant
cultural barriers.

The long supply chain illusion was shattered with the arrival of Covid -19 and the onset of a global
pand emic. Inthe years leading up to 2020, inventory buffers along the global supply chain were kept minimal.
The lack of major supply chain disruptions in prior years led to passiveness around contingency plans.

Precautions mandated as part of the pandemic caused a several weeks pause in consumer goods imports as
Chinese and other Asian manufacturing shut down supply. The result of this shutdown could be felt
throughout the U.S., and other developed countries, as store shelves sat empty. This unusual shortage
triggered extreme consumer behavior that led to unnatural and unnecessary bulk purchases when suppliers
came available.

Wall Street had a different picture, a boom in buying at normal profit and . . .
then reduced revenue as the retail distribution chain ran out of inventory. Two Options existed:
CEOs were challenged by investors to find a solution to the impending | source local or
volatility. They must keep and move inventory and that meant avo  iding increase inventory.
the uncertainty of transcontinental supply chains. Two options
existed: source local or increase inventory.

Companies began sourcing locally when and where possible. Products came at a higher cost and those
costs were reflected in increased sales price. Although companies experienced reduced profits, Wall Street
was quick to reward lower profit as it was a substantial win compared to no profit. This revelation signifi ed
major change in the manufacturing mindset 1 a pivot point. Source locally, manufacture locally,
consume locally. This fundamental idea, while not always saving pennies day-to-day, was seen as a way to
fundamentally reduce risks, stabilize profits, foster innovation, support national security, and increase profits
across domestic supply chains - ultimately improving quality of life for all Americans.
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SUCCEEDING IN THE NEW ENVIRONMENT

There have been many failure and success points in history. What does it take to succeed in a new and
rapidly evolving environment? Costs are paramount but are just part of the picture. Decision makers must
consider environmental and social effects of responsible manufacturing operations. When manufactured
products are sour ced locally, manufactured locally, and consumed locally , the environmental and
social fabric of A me r i ccantmaunities benefit in many significant ways.

Companies succeed on combining two attributes, innovation and operational excellence. The importance of
each deserves repetition.

8.2 INNOVATION

America is known as the country of great innovation. In the Asian
mod el of manufacturing, i nnovation is not a strength or factor . The
focus is on costs and quantity. Today, consumers can choose from 100s
or even 1,000s of nearly identical products that lack any new and real
innovation. For example, the toothbrush can be purchased in just about
any look, size, and color combination.

Prior to the Asian manufac turing model, innovation was key
Retailers prioritized innovation and used it as a competitive

advantage over others selling similar products . As countries such
as the U.S. come into cost parity with Asian manufacturers, Innovation will begin to reclaim i ts position
as a manufacturing priority. Developer innovation will reemerge as the differentiator in a fast-paced

consumer driven industry.

Innovation in manufacturing thrives on three mutually supporting axes:
1 Unigue Superior Product i Product differentiation that delivers unique benefits and superior value
to the customer.
1 Market Orientation T A market-driven, customer focused new product development process built on
a clear understanding of product end market.
1 Product Definition i1 A clear, concise, and early product definition.

These supporting factors require an intimate relationship with both the market and the individual consumer.
Todaybés cons umeimescohnactivdty to eeriéw, react and respond to products. This transparency
enforces the need for careful alignment of product quality and desire of end users. When managed effectively,
this environment can create a home field advantage for the U.S. as cultural and language divides create
barriers to producer and market alignment.

8.3 OPERATIONAL EXCELLENCE

While innovation is a critical component to highly competitive product development, day-to-day
manufacturing operation al excellence is an absolute requirement to succeed. This was once a focal
point of the developed world that subsided in domestic operations as it also gained traction in developing
countries. It is a reentry point and critical component for competitive manufacturers in the developed world.

Operational Exce llence key components include:

1 Well-Conceived, Properly Executed Launch T With a solid marketing plan to support product
rollout.
1 Organizational Structure, Design and Culture i Aligned with the goal in mind.

Synergy and Speed i Stay in zone, step-out products/projects tend to fail, develop and to market,
but not at expense of quality of execution.

Designing, and continuing to enhance an innovative product is just part of the process, producing it in quantity
and quality is a requirement to compete on a global stage.
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8.4 RETAIL DISTRIBUTION CHAINS i PROXIMITY ADVANTAGED

Products reach their markets via established distribution chains, or market channels. These distribution
chains can be as simple as direct shipping from manufacturer to large retail chains, and on to the consumer,
such as plastic toys sold direct to Walmart, or industrial products sold direct from manufacturer to Amazon.
Distribution chains can also be more complex, moving products via buying groups, sales reps, wholesale
warehousing, or consolidators to consumers. An identical product may reach market via a variety of
different distribution methods such as personal protective equipment (PPE) to hospitals, to
pharmacies, to retailers, to first responders. Products may also be bundled together via a value-added
re-packer to form an entirely different product i PPE plus other items to form a first aid kit, or poly drums
filled with sorbent products, gloves, and other safety equipment to form spill kits.

Today, the internet also affords new and smaller manufacturers, those that may not have an

established distribution chain, the opportunity to sel
website. This process has expanded rapidly in the past 10 years, even among established manufacturers,
as import products have flooded the U.S. markets and damaged brand loyalty within the distribution chains.
This is now a proven method to introduce new products and enter the market very quickly.

This variety of distribution methods is due to the large number of market segments being serviced 1
automotive, medical, safety, industrial, consumer retail, aerospace, transportation, energy, government,
military - and how each of these market

segment6s distribuvblved.n MARKETING CHANNELS FOR CONSUMER PRODUCTS

Even the distributors within each market

Seg me nt, market and d istri bute th eir DIRECT CHANNEL RETAIL CHANNEL WHOLESALE CHANNEL AGENT CHANNEL
products in a variety of ways i technical

sales reps, warehouses, branch or retail
stores, catalogs, internet, tv/radio, trade

shows, and others.

A well -established market channel, with

historical success in delivery of

innovative and quality products, can be a

plastics -based manufacturer6 y OB l
valued asset. This history of success tends L_ T g J

to shorten market entry timing for new

product offerings, as trust is already CONSUMERS CONSUMERS CONSUMERS CONSUMERS
established between the manufacturer and

distributor and can gain first consideration in

competitive new product line reviews. Figure33: Manufactrer Marketing Channels

PROXIMITY ADVANTA GED

Recent distribution chain trends, like next day delivery, have created

higher demands on manufacturers to act as master distributors,

maintaining larger work-in-process and finished goods inventories, and

requiring the ability to ship same or next day. This highlights what may

be one of t he Shal e Crescent USA str
advantages 7 the proximity and integration of its supply chain and

distribution chains - which reduces time, costs, environmental impacts,

and risk to manufacturers. As stated earlier, a majority of U.S.

manufacturing is in the greater Shale Crescent USA region. This is

augmented by over 50% of U. S. popul 4 i th
drive.

Existing participation and expertise in these complex distribution chains

i knowledge of who manages, how items are moved, inventoried, and
packaged, and the ability to act as a master distributor 1 is critical for
success and reduced risk to plastics-based manufacturers in Ohio and
neighboring states.

Figurel4A: Shale Crescent USA Day Dive Map
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8.5 FLEXIBILITY AND INVENTORY ADVANTAGES

Products manufactured overseas have a long distribution
chain. Low value plastic products travel via ocean freight
that requires a  3-to-6-week travel time from the
manufacturer in China to the U.S. distribution point.
Meanwhile, products manufactured in the U.S. average a 1-
week maximum travel time from manufacturer to consumer.
The net difference in this supply lineis2 -to-5-weeks. Long
lead times complicate business, increase risks, expose
working capital, and add costs. There is reduced flexibility
and opportunity to respond to unanticipated market changes.
Associated planning must take place on a longer time
schedule and requires more careful monitoring, resulting in increased cost. Higher inventory is required to
avoid stock out, further increasing costs and risk of obsolete product inventory. In small margin retail
business, these factors can easily be the difference between profit and loss.

Plastics based manufacturing operations in the Shale Crescent USA region have shorter lead times
on poly resin deliveries in which to look forward . This will create greater financial & operational flexibility
while also reducing inventory costs, adding to the new competitive advantages of the region. The financial
benefits on this topic will be covered later in this report.

8.6 ESG AND THE REGIONS ADVANTAGE

Today, companies must balance economic decision making with many complementary facets of responsibility.
The framework that has been built to effectively communicate this responsibility, and related investment,
across influential industry sectors is ESG - Environmental, Social and Governance.

ESG investing organically evolved as a method to influence responsible decision making among globally
influential companies. It is supplementary to typical financial profit metrics used by investors. Operations

that show balanced ESG behavior have started to influen ce consumer -buying patterns, such as
selecting a 6greend or O6égreener 8 pWhiadefmitions wale andcantimpestd i n
evolve, the following characteristics, outlined below, are core components of ESG:

iﬁm G2y

ENVIRONMENTAL SOCIAL GOVERNANCE
= climate change = human rights = bribery and corruption
= resource depletion = modern slavery = executive pay
= waste = child labour = board diversity and structure
= pollution = working conditions = political lobbying and
= deforestation = employee relations donations
= taxstrategy

Figure 38: ESGCharacteristics

Some businesses are going to great lengths to meet one or two of these ESG areas at the expense of
another, putting the viability of the business at risk. Ohio based manufacturers have a tremendous
advantage and can mitigate and even avoid this issue due to their unique location.

Ohi ods regional l ocation directly 1infl uenOlospossasses rothn me 1
world class supply and demand in the same region. This location advantage is powerful in the sense that
it leverages ESG advantages and t her e i s n o new investment or resour
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manufacturers. Plastics manufacturers in Ohio are already naturally well positioned to be leaders in ESG
without compro mising other core business.

A significant challenge remains to make this advantage known to retail and third-party companies who
currently purchase imported manufactured products. This includes companies that directly interface with
consumers such as Walmart in addition to companies that use the retail distribution chain by leveraging a
strong brand identity such as Procter & Gamble.

Plastics manufacturers in Ohio are already naturally well positioned to be
leaders in ESG without compromi sing other core business.

ENVIRONMENTAL

Ohi ods shale gas revolution has wunl ocked abundalnsteadeoh e r ¢

shipping these resources to the U.S. Gulf Coast or around the world, they can be converted locally

into plastic resin and plastic products . These plastic-based products can be shipped to local consumers
who are concentrat ed dnve fromithe cemterdbhitipedShaletCrescert USA region. With this
local conversion of resources and consumption, unnecessary transportation and associated
emissions can be eliminated creating an inarguable environmental benefit . More detail on this is
provided in the next section. Environmental emissions continue to lead the conversation around ESG, with
various analyses showing the high emissions profile of imported products.

The following chart highlights the level of emissions that are produced from overseas shipping®. Producing
and consuming regionally would eliminate the need for transcontinental transportation of both feedstock and
finished product, thus greatly reducing emissions in the manufacturing supply chain. Some retailers that
would be expected to appear on this chart are absent due to third party purchasing.

Top I5 Maritime
Import Polluters TEUs* CO, CH, N,O SOx NOx PM PM, BC coO
Walmart ::: 893,390 3,720,355 71.34 215 55,456 99,889 8,082 8,785 298 3,784
(@ TARGET. 600,040 2,051,032 39.45 19 30,906 52,418 4,491 4,881 171 2,088
<D 131,684 412,363 798 24 5,740 10,876 842 9is R 4n
amazon 123,000 391,341 7.33 2 5,804 10,335 839 912 29 391
-
Totals 12,697,986 241.68 732 185,897 336,690 27014 2936 1,056 12,829
* Twenty-foot Equivalent Units, the size of a typical shipping container
Image: Pacific Environment, Stand.earth

Figure34C Top 15 Maritime Import Polluters

56 Business Insidehttps://www.businessinsider.com/walmastarget-amazonamongbiggestmaritime-pollutersoverseasshippingimpactreport-2021-7
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SOCIAL

Progressive human rights laws in the U.S. related to employment conditions and pay have positioned
products fproduced in the USAO as not only socially acceptable, but also as superior in quality to those
produced in the developing world.

Anchoring a manufacturing operation where the finished product is ultimately consumed completes

an important sustainable social circle. Manufacturing jobs provide livable wages for American families,
representing the income ultimately used to purchase retail products that increase community tax base and
support quality of life. This is a sustainable social circle that promotes prosperity for generations of
Americans 1 a stark contrast to offshored manufacturing that shifts jobs and taxes to countries on the other
side of the globe.

According to the National Association of Manufacturers, for every 1 manufacturing job that is created there
are 5 jobs created in the direct local economy. And, for every $1 spent in manufact uring there is another
$2.79 added to the economy. This is the greatest multiplier effect of any economic sector. Additionally,
for every $1 earned in direct labor income among manufacturing sector workers, there is another $3.14 in
labor income earned in the associated local economy, including indirect and induced impacts2’. It is not only
socially responsible to re-shore manufacturing jobs to historic producing states such as Ohio, but it has an
exponentially positive impact on the local and regional economies. Processors who onshore manufacturing

to the U.S. are promoting social responsibility by creating jobs for the people at home instead of
offshoring emplo yment opportunities to competing countries.

GOVERNANCE - PROFIT

Good governance, profitable operations, and sound economics will remain the ultimate driver for business
success. The goal of this study has been to highlight the new economic advantage of manufacturing in Ohio
over Zhejiang. Previous sections of this report reveal that the factors of manufacturing such as energy,
transportation, labor, utilities, and more are competitive if not advantaged toward Ohio manufacturing.
Currently imported product s can be manufactured in the region whil
Positive ESG characteristics are an added value for profitable domestic operations.

8.7 ELIMINATING EMISSIONS

The current and primary environmental focus among the populous is to achieve carbon neutrality. It is the
most discussed and visible of the ESG issues. As a result, companies in all sectors are actively working to
reduce their carbon footprint.

In manufac turing, carbon emissions are commonly calculated on four levels:
1. Manufacturing t he Product (Or service provided)

2. The Product Lifecycle (This is primarily about the disposal of the product once the life of
the product is finished)

3. Operations of the Product (The efficiency)
4. Product Supply Chain (The feedstock/materials required to produce)

OHIO T SUPPLY CHAIN ADVANTAGED

Ohio manufacturers have a natural advantage in the product supply chain that cannot be duplicated
Ohio possesses world class supply and demand in the same location. This allows Ohio processors to avoid
transcontinental transportation and emissions penalty of both feedstocks and finished product.

This study highlights over $53 billion of imported plastic products. The current supply chain for some of these
imports is as follows: 1) Natural Gas Liquids from the Shale Crescent USA region are piped to the U.S. Gulf
Coast. 2) Plastic resin is produced and shipped abroad. 3) Foreign plastic processors make a finished
product. 4) The finished product is shipped to the U.S. coasts and then transported inland to population

57 National Association of Manufacturersttps://www.nam.org/factsabout-manufacturing/
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centers. If the natural gas based feedstock is not sourced from the U.S., it is primarily sourced from naphtha
based oil from the Middle East.

Each one of these steps of transcontinental transportation adds to the carbon footprint of the supply chain.
It is estimated that the combined travel of the molecules to make the product and the actual finished
product is rough Iy 20,000 to 30,000 miles.

A processor in Ohio can experience much different results. It can avoid transcontinental transportation by
locally sourcing, locally producing, and locally consuming the product. The total travel of molecules and
finished product is closer to 500 to 1,000 miles.

Transportation Comparison

Plastic Products Supply Chain
Global World Class

Supply Chains VS Supply & Demand
= 20,000 miles = 500 miles

o

2 (r&'s( ent USA

Figure35: Supply Chaiffransportation Comparison Asia vs Shale Crescent USA

Proximity to supply and demand is an immense environmental competitive advantage over Chinese
manufacturers who must import their materials by ship and export their finished product by ship. Ships emit

nearly 1 billion tons of CO 2 annually which is roughly 2% of global energy -related emissions 2,
Offshoring manufacturing from the U.S. exacerbates the emissions while re -shoring mitigates carbon
emissions.

Though a simple concept, reshoring offers an opportunity for businesses to shrink supply chains and lower
environmental impact without compromising core business.

World cargo shipping lanes

58 EIA:https://www.iea.org/fuelsand-technologies/internationakhipping
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8.8 EMISSIONS ELIMINATION CALCULATION 1T THE TOOTHBRUSH

As stated earlier, there are many steps in the transportation process for
imported products, and for every transportation step avoided, there is a
tangible elimination of emissions. This study has analyzed and calculated the
emissions savings for one product, the toothbrush, and two major segments
of the international transportation process, U.S. inland transport and ocean
transport. This model can be applied to other products and other segments of
the transportation process®. The scope of this calculation was limited to one
representative product example. Though this model was thoroughly
researched and reviewed, the following calculations on emissions should be
used as references and not considered as final and authoritative.

INLAND TRUCK TRANSPORT

The U.S. consumes well over 1 billion plastic toothbrushes each year®. A

majority of which are imported from China. Toothbrushes from China arrive at

either western or eastern U.S. coastal ports in ISO containers (international

intermodal container). From the costal ports, they move via land on trucks to

di stribution centers near u. S. popul at
the bulk ISO containers to supply retail or direct ship customer outlets.

o o sueeing

CHINA SHIPPING
If the same product was produced in Ohio , transportation would be £ s = ...ir"'"“""“
dramatically reduced. Over 50% of U.S. population, is within 500 miles of
the greater Ohio region. The average shipping distance from Ohio to major
distribution centers is less than shipping from costal ports to the same
distribution centers. Since standard overseas ISO shipping containers are

= 20% smaller than standard U.S. tractor-trailer it takes 20% more
[ f trips to provide the same amount of toothbrushes. Tractor trailers
’ | are also far easier to obtain backhaul load for product than ISO
| [ containers, at 65% versus 10% respectively. The additional
! F distances, end -to-end trips, and lack of backhaul all translate

to more road miles and thus more emissions.

= The net difference is over 6 thou sand tonnes of CO2 emissions
— annually, equivalent to almost 1,300 passenger car emissions.

‘ This is just for the internal product shipment within the U.S. and
does not consider feedstock transport to the plastics resin
producer, the transportation of plastic resin to plastic processor,
the transportation of the finished good within China from factory
to port, the ocean transport of finished product, or the loading and
unloading at the port. For more detailed analysis and calculations,
see Appendix O: Reduced Emissions i Calculations and Sources

I

OVERSEAS TRANSPORT

Using the average CO2 emissions of 3.27 metric tons per Twenty-foot Equivalent Unit (TEU) overseas
shipping container in the Pacific Environment/Stand.Earth analysis (Section 8.6 Figure 36) and assuming
data related to toothbrush manufacturing, the comparative case study can be expanded. Note that details
behind the analysis from Pacific Environment/Stand.Earth were not available at the time of the report. It is
not certain that the shipments in this analysis all originated in China. The analysis is based on importers,
and the data shows retail companies such as Walmart, Amazon and Target which are known to import
toothbrushes. Based on reviewing previous emissions studies this provides us with an order of magnitude data.

The annual overseas shipping of toothbrushes in containers is equivalent to an additional 6,200
passenger car emissions. Due to lack of reliable backhaul data and changing nature of container freight

59 Appendix OReduced Emissions Calculation & Sources

60 Toothbrush: https://www.foreo.com/mysa/howtoothbrushesaffect-environmentinfographic/
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we did not assume any empty container backhaul penalty, thus this emissions calculation is considered

conservative.

The emissions savings from eliminating
substantial and should be considered.

the entire transportation process.

8.9 SHELL POLYMERS PENNSYLVANIA i

The wor |l dos first cracker

transportation are
Even transporting
toothbrushes, a small lightweight and easily shipped product,
produces a sizeable amount of CO2. Logically, bulkier items
would have a more dramatic impact especially when analyzing

pl

substantial
considered.

The emissions savings from
eliminating transportation are
and

should be

ant wa s

RESIN PRODUCER BENEFIT

constructediniWestt h e

Virginia. The local abundant supply of natural gas drew cracker plants and other petrochemical operations

to the region for the next

50

year s. Sinc

e t he

energy

regions, there has been little petrochemical development in the northeastern U.S. Much petrochemical
production has been offshored. However, the Shale Revolution (beginning in 2008) in Ohio, West Virginia

and Pennsylvania is reversing the course.

The Marcellus and Utica shale formations underlying these

states are some of the most prolific natural gas and natural gas liquids producing basins in the world.
Petrochemical companies are beginning to see the opportunity and look at the region for potential projects.

SHELL FACILITY T MONACA, PENNSYLVANIA

In Beaver County Pennsylvania, just northwest of
Pittsburgh, Shell Chemical Appalachia LLC has
completed construction of the first U.S. ethylene

cracker with a polyethylene derivatives unit to be

built outsid e of the U.S. Gulf coast in many d ecades.
61

The Shell facility was completed in late 2022. Upon
completion and at full capacity, the facility is stated to
consume roughly 100,000 barrels per day of ethane and
produce roughly 3.5 billion pounds of polyethylene per
year. Shell has stated the desire t 0 service as much
regional polyethylene demand as possible.

By locating in the Shale Crescent USA region, a
cracker facility can locate quite literally on top of its
feedstock, and in the center of its customers , thus
eliminating unnecessary long-haul transportation of
feedstock in and finished polyethylene pellets out. For
petrochemical companies who deal in commodities, this
is one of the most economical methods to achieve
premium profitability for finished product streams. On
Shell 6s pr o,jteecampanyg dpscifitaly states:

The plant is located close to both its source of
ethane and its customer base. More than 70%
of North American polyethylene customers are
within a 1,100-kilometer (700-mile) radius of
Pittsburgh. The plantdés |
provide Shell with a competitive advantage over
Gulf Coast operators while providing customers
with a shorter, more dependable supply chain®,

Figure36: Shell Cracker Plant 2021

U.S. Polyethylene Demand
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Source: Shell Chemical Appalachia LLC

Figure37: Shell- U.S. PE Resin Consumption Map

61 Shell:https://www.shell.com/media/newsand-mediareleases/2016/shelfinal-investmentdecisionpetrochemicalscomplexpennsylvania.html

62 Shell:https://www.shell.com/aboutus/major-projects/pennsylvanigpetrochemicalscomplex.html
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GREATER OHIO RESIN SUPPLY

In addition to Shell, PTTGC, a Thai company, is considering building a world scale Ethane Cracker facility in
Dilles Bottom, Belmont County, Ohio along the Ohio River. It should also be noted in Sarnia, Canada (about
100 miles away from Detroit), Nova Chemicals operates a sizeable Ethane Cracker plant producing nearly
600k metric tonnes of polyethylene resin per year. The Nova facility sources ethane from the Shale Crescent
USA states and supplies regional plastic processors with plastic resin.

Polyethylene and Poly propylene Resin producing facilities in the

Shell (Monaca, PA)

1,600kMT PE

Nova (Sarnia, Canada)

600kMT PE

LyondellBasell (Morris, IL)

625kMT PE

LyondellBasell (Clinton, 1A)

425kMT PE

ExxonMobil (Sarnia, Canada)

400kMT PE

CPChem (Linden, NJ)

350kMT PP

Braskem (Marcus Hook, PA)

350kMT PP

Braskem (Neal, WV)

250KMT PP

FEEDSTOCK ADVANTAGE FOR REGIONAL CRACKER PLANTS

surround ing -greater Ohio region:

Regional cracker plants will have logistics advantages for their

ethane supply and thus have a feedstock pricing advantage

| Industrial Dream = |

NewYork

Build on Top
Of the Feedstock

Reigh +

least 5 world scale

ethane cracker plants &,

over Gulf Coast competitors. The Shale Crescent USA region
currently comprises over one third of U.S. natural gas
production and can produce enough ethane to support at

IHS Markit

mmmmm

nnnnnnn

forecasts the Shale Crescent USA region will supply 45% of

t he

nat.i

onods

natur al

gas

and

wi |

(NGLs) production by 2040%, Ethane is the largest volume
NGL produced in the Shale Crescent USA region.

The Shale Crescent USA region currently comprises over one third of U.S. natural
gas production and can produce enough ethane to support at least 5 world scale
ethane cracker plants

In the Shale Crescent USA, ethane and natural gas can be consumed at a reduced cost compared to the Gulf

Coast. The Marcellus and Utica formations produce a surplus of natural gas and NGLs beyond ther e g i

onbo

current market requirements. Marcellus and Utica natural gas/NGL producers have two options to sell

their product:

1) Reject their produced NGLs

back into the natural gas pipeline and obtain a heat content (BTU)

equivalent price as compared to methane (natural gas). This is well below the premium historically
paid by the chemical industry. Due to regulation, there is an upper heat content specification limit
which restricts the amount of NGLs that can be rejected further creating excess surplus in the region.

2) Ship

the NGLs via pipeline

out of the region. Currently, there are two major pipelines, the ATEX

pipeline to the US Gulf Coast, and the Mariner East pipeline to Marcus Hook / Philadelphia. It should

be noted there are other pipelines to other markets, but they are minor and have not been

63 ElA:https://www.eia.gov/dnav/ng/ng_prod sum _a EPGO FGW_mmcf m.htm

64 Shale Crescent USHtps://shalecrescentusa.com/wqgontent/uploads/2019/12/ShaleCresceifiixecutiveSummar§2March20181.pdf
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considered for this analysis. Once NGLs reach the U.S. ports they may be shipped to overseas
markets. However, the majority of NGLs are consumed by the US Gulf Coast chemical industry i
primarily to produce plastic resins. Price for the NGLs is set by the Mt. Belvieu market hub.

FINANCIAL ADVANTAGE FOR REGIONAL CRACKER PLANTS

Ethane is a commodity and the price for ethane producers is set in the Gulf Coast (Mt. Belvieu pricing).
Therefore, Marcellus and Utica producers of ethane are paid the market price less the ATEX pipeline
transport cost to the Gulf Coast chemical companies. NGL consumers and Appalachian producers on each
end of the pipeline pay for the cost of the NGLs plus the cost of pipeline transportation.

Shale Crescent USA based ethane cracker plants and other regional NGL consumers, can avoid transport
costs and acquire their feedstock at a lower total cost t han the Gulf Coast market price. This creates
an incredible financial advantage for regional ethane feedstock consumers.

The average price of ethane in 2021 was $0.31/gallon or roughly $13.00 per barrel (bbl). The ATEX pipeline
fee to transport from the Shale Crescent USA to the Gulf Coast is around $0.15/gallon or just over $6.00 per

bbl (42 Gallons Per Barrel). A Shal e Crescent US A boeost efdethene wauld de thepQuld n t

Coast market price minus the ATEX transport costs. Regional resin pr o d u chawe héen experiencing
ethane at roughly $0.16/gallon ($0.31 less $0.15) or an estimated $7.00 per bbl representing a significant
cost savings. At these prices, cracker plants on the Gulf Coast can currently attribute nearly 50% of
their cost of ethane to long -haul transportation. IHS Markit predicts ethane will be accessible in the Shale
Crescent USA region at an estimated 32% discount compared to Gulf Coast pricing over the long term®,

For an ethane cracker plant that consumes 100,000 bbls. a day of ethane, the saving s on tra nsportation
roughly equate s to $600,000 a day, $200 million per year, and $8 Billion over the life of the facility.
The simple calculation below illustrates how substantial the cost savings are when a polyethylene producer
can locate on top of its ethane feedstock supply and avoid long haul transportation.

Elimination of Long-haul Transport of Ethane to U.S. Gulf Coast
0.15 $ (Per Gallon) x 42 (Gallons Per Barrel)

= $6.00 Per bbl in Savings
A World Scale Ethane Cracker Consumes 100,000 bbl/day

Cracker Plant Savings from Elimination of Transportation
= 5600,000 - Per Day

= $200,000,000 - Per Year
~ $8,000,000,000 - Over 40 yr. Plant Life

Figure38: Ethane Transportation Savings for PE Rd&inducers

DETAILED FINANCIAL ANALYSIS OF $3 BILLION CRACKER PLANT INVESTMENT

In 2018, IHS Markit conducted a study titled, Benefits, Risks, and Estimated Project Cash Flows: Ethylene
Project Located in the Shale Crescent USA versus the US Gulf Coast®. This study compared two identical
cracker plants at nearly $3 Billion in investment size 7 one located in the U.S. Gulf Coast and the other
located in the Shale Crescent USA region.

Using a 15% pre-tax discount rate, the IHS Markit analysis predicted that an ethylene project in the
Shale Crescent USA region would produce a net present value (NPV in 2020) on EBITDA of $930 million

65 Shale Crescent USHtps://shalecrescentusa.com/wqgontent/uploads/2019/12/ShaleCresceifiixecutiveSummar§2March20181.pdf

66 |HS Markit: https://shalecrescentusa.com/wjgontent/uploads/2019/12/ShaleCresceiixecutiveSummary2March20B1.pdf
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over the life of the project

, compared to a NPV of $217 million for a similar project on the US Gulf Coast.

This represents an NPV cash flow advantage of $713 million for an investment in the Shale Crescent USA
project versus a project on the US Gulf Coast. The NPV cash flow is more than four times higher in the

Shale Crescent USA project t han in the US Gulf Coast project.

Without considering the time value of

money, the pre-tax cash flow of the Shale Crescent USA project from 2020 to 2040 amounts to $11.5 billion,
compared to $7.9 billion for a similar Gulf Coast project, a pre-tax cash flo w advantage of $3.6 billion.

I HS Mar kit conducted a fAstress
each project to deal with higher-than-expected capital costs and
lower-than-expected plant operating rates. Using the same 15%
pre-tax discount rate, the Shale Crescent USA project produced
negative NPV returns in only 1% of the 10,000 Monte Carlo
simulations, and the Gulf Coast project produced negative NPV
returns in 38% of the simulations. A negative NPV indicates that
a simulation delivered less than a 15% rate of return.

An ethylene project in the Shale Crescent USA has a comparative
advantage because of its access to abundant supplies of locally
produced low-cost ethane, which contributes to competitive
manufacturing costs of ethylene, and subsequently polyethylene.
This advantage is augmented by the r e g i @mdnsity to over
two-thirds of US polyethylene consumption.

The calculated financial returns for a Shale Crescent USA
project compared with a Gulf Coast project are higher under

all analyzed price sce narios, and these results are robust when
considering a range of capital cost, operating rate conditions, and
domestic/international sales scenarios. The comparative
financial advantage for a Shale Crescent project would be further
enhanced if the region experienced more than anticipated
development of transportation facilities, natural gas and NGL
storage, and pipeline infrastructure in the region. High level
findings of the report can be found in Appendix P: Polyethylene
Facility Cash Flows.

APPLYING A 15% DISCOUNT RATE
1000

800

600

$ millions

200

Plant located in
US Gulf Coast

Plant located in
Shale Crescent USA

Figure39: Polyethylene Facility Cash Flows

The Shale Crescent USA advantage

V Lower cost in the Shale Crescent USA
¥ Product connection

W Shale Crescent USA region

B US Gulf Coast

¢

 32%

Ethane is extracted from the natural
gas stream

)

 23%

Ethylene is commonly produced
from ethane

i

V' 16%

Ethylene (a gas) is converted to
polyethylene (a plastic)

7 23%

Polyethylene is shipped to customers
for use in everything from food
packaging to household containers

Note: Each percentage represents how much less the product is expected to cost in 2023
in the Shale Crescent USA region

Source: IHS Markit

© 2017 IHS Markit: 1713297

Figure40: Ethane to Polyethylene Value Chain Savings
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8.10 SHELL POLYMERS PENNSYLVANIA i PLASTIC PROCESSOR BENEFIT

Resin producers are not the only benefactors of operations in the Shale Crescent USA region. Plastics
based manufacturing operations stand to greatly benefit from regional resin production. Over two
thirds of Polyethylene and Polypropylene consumption, i s wi t hin a daydés drive of
region. Regional resin feedstock supply creates benefits such as reduced transportation distances, shorter
transit times, and other cost saving factors for manufacturers. The new Shell cracker plant will create a
disruption to the current supply chains for many localized manufacturers in a positive way.

U.S. Polyethylene Consumption U S. Polypropylene Consumptlon
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Figure41: U.S. Polyethylene Consumption Figure42: U.S. Polypropylene Consumption

PROJECTED SHIPPING SAVINGS i PER PROCESSING FACILITY
A majority of resin supply for northeast processors comes from the U.S. Gulf Coast via rail and is priced as

freight on board (FOB)T wi t h added cost for shipping. Shell 6s | ocat
create a disruption to traditional supply lines. Since customers will be in proximity, Shell will not only be
shipping resin by rail but also by  truck, likely allowing f or quicker turnaround times and more diverse

supplies of resin.

Shipping costs are typically negotiated b etween the supplier and transporter and will vary from case
to case. Often, the costs are built into the contract delivery price . By using general estimates and
making some general assumptions, a dollar value of savings and benefit of what plastics processors
could experience can be projected . A full rail car holds & 200,000 Ibs. and costs roughly $0.05 per ton/mile
to move product. A tractor trailer holds a 40,000 Ibs. and costs roughly $0.20 per ton/mile®” 8,

This studybés hypothetical . E E 1s
in Cambridge, Ohio consumes 20 million pounds Resin Transport to camb"dge’ Ohio Faullty

(10,000 tons) of polyethylene per vyear. Gulf Coast Production Regional Production
Cambridge is roughly 100 miles from the Shell
cracker facility in Monaca, PA compared to
approximately 1,200 miles from Beaumont,
Texas, the primary resin producing region in the
U.S. Ten thousand (10,000) tons times $0.05
(Rail Costs) times 100 miles is $50,000 in direct

transportation costs alone. A simple case study e Gescent USA
allows for easy comparison of transportation
costs by both truck and rail. Figure43: Transport Comparison MapGulf Coast vs. Shale Crescent USA

67U.S. Department of Transportation, Bureau of Transportation Statistiigzss://www.bts.gov/content/truck-profile
68 Associationof American Railroads, Railroad Facts (Washington, DC: Annual Issues)
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Hypothetical Ohio Plastics Processor Facility

Approximate Resin Transportation Costs
(Consuming 20 Million Lbs/10,000 Tons Per Year)

Regional Transport

Rail Transport Truck
($0.05 Per Ton Mile) ($0.20 Per Ton Mile)

By regionally acquiring resin pellets, the
Cambridge, Ohio facility could pay less than
10% of the transportation costs than if it were
to acquire resin supply from suppliers in the
Gulf Coast. It should be noted this only includes
the direct cost of actual travel transport. It does

Shell (Monaca, PA) to Cambridge, OH $50,000 $200,000 not include any additional loading/unloading or
= 100 Miles ! ! other transfer fees that may be included in the
Gulf Coast Transport process of moving resin from producers to
Beaumont, TX to Cambridge, OH $600,000 $2,400,000 processors. Using rail as the primary mode of
= 1,200 Miles transport, a plastics processor in Ohio will
Figure44: Hypothetical Facility- Resin Transportation Costs possibly save an estimated $ 550,000 per year.
In addition to potentially | ower cost s Shell 6s

proximity to market and ability to deliver by truck will likely create new opportunities for regional processors

who perform short form manufacturing with quick turn arounds,

and who frequently need different

types/grades of resin. Processors that consistently consume the same bulk resin will likely acquire feedstock

by rail.

PROJECTED SHIPPING SAVINGS i
PRODUCTION

FOR PLASTICS INDUSTRY CREATED BY REGIONAL

Plastics based manufacturers in the
northeast and Midwest regions of the U.S.
currently source nearly all resin supply
from the Gulf Coast, a distance of roughly
1,200 miles. The Shell facility is
projected to produce 3.5 billion Ibs.
(1.6 million tons) of polyethylene (PE)
per year. As seen in the maps above, a
majority of PE and polypropylene (PP)
market is within a 700-mile radius of the

region. The Shell facility will be subject to high volume demand from reglonal consum
a vast majority of its re sin supply to manufact

have the ability to sell

Assuming Shell will capitalize on local

markets for resin sales we will

ers & will likely
A shift to
more localized supply chains will disrupt markets & resin supply that currently originates in the Gulf Coast.

urers with in the region.

use standard rail and truck

transportation costs to estimate potential savings for the plastics processing industry. For this calculation,
the average transportation distance for regional resin supply is set at 350 miles which is half the distance of
the 700-mile radius encompassing the majority of U.S. PE demand. One point six (1.6) million tons times
rail costs estimated at five cents ($0.05) per mile, multiplied by 350 miles comes to approximately $30 million.
This number represents only direct transportation costs. A simple case study allows for comparison of
transportation costs by both truck and rail.

By location and proximity to customers,
Shell has created a potential significant
cost savings opportunity within the plastics
industry supply chain. By percentage,
total shipping costs from Shell could be
nearly 75% less than shipping from the
Gulf Coast. Stated differently, transporting
resin pellets from the Gulf Coast is
projected to cost plastic processors over 3x
more than if they could acquire supply
regionally. This equates to roughly $70
million a year in rail transport costs that
can be eliminated 1 this amounts to
measurable cost savings that can be shared

Hypothetical & Approximate Transportation

Costs/Savings Created by Regional Supply
(Shell will Produce 3.5 Billion Lbs/1.6 Million Tons Per Year)

Rail Transport Truck
(50.05 Per Ton Mile) ($0.20 Per Ton Mile)

$30,000,000 $110,000,000

Regional Transport
Shell (Monaca, PA) to Midwest Processors

= 350 Miles

Gulf Coast Transport

Beaumont, TX to Midwest Processors

= 1,200 Miles

$100,000,000 $390,000,000

Figure45: Hypothetical Facility Estimated Transportation Saving Created by Shell

61



Rethinking Onshoring Opportunities for U.S. Manufacturing

throughout the supply line, experienced by the manufacturers, & passed to consumers.

The transportation savings to the industry is augmented by the other benefits such as shorter wait times,
decreased working capital, and greater flexibility in feedstock adjustments and orders. It should also be
noted that significant emissions savings will result from the reduced distance of transportation.

8.11 WORKING CAPITAL SAVINGS 1T PLASTIC PROCESSOR BENEFIT

Wor king capital i s the money t hat-teimsexpersesduch as caslo ane assess
including product inventory. For plastic processors, the inventory is resin. For retailers, the inventory is
finished goods. Both benefit from shorter supply chains and faster turnover. Companies that have the ability
to shorten supply chains and lead times can reduce the amount of working capital that is required for
operating smoothly and meeting financial obligations. This strategy frees up resources for investments back
into workforce, operations, and business growth.

PLASTIC PROCESSOR BENEFIT i CASE STUDY

This reportds hypot het i caQhiopgansumes<6 milionilbs. ofCpalyebhyléend gee year.
That is nearly 1.7 million Ibs. of consumption per month. A general reserve standard for manufacturing

operations is to maintain at least two months of inventory support on location . In this case, that would
be roughly 3.4 million Ibs. of PE. At the time of this report, PE resin prices were reported at an estimated
$1.00 per Ib., meaning the Cambridge facility would house resin inventory valued at $3,400,000 on location.

Ohio processors who acquire resin from the
Gulf Coast by rail can expect transport time

to average between 4 and 6 weeks. This
relatively long supply chain segment requires .
increased working capital as resin supply must
include levels that have capacity to address

any disruption that may occur over a period of 30-45 Days: Resin by Rail from Gulf Coast

6 weeks. For the Cambridge facility, this would
require roughly three months of working

Approximate Transport Time

capital inventory tied up in storage or 0 10 20 30 40 50
transport at an estimated cost of over
$5.000.000- Figure46: Resin TranspdrTime Comparison

As stated earlier, Shell will be disrupting the traditional supply lines by locating near their customer

base and delivering by both rail and truck. What has historically taken over one month of transport from
the Gulf Coast could possibly take only a few days by truck from the Shell facility. Rail transport times from
Shell to regional processors will logically be shorter than Gulf Coast transport times. Plastic processors in
the greater Ohio region who can capitalize on this regional supply chain will mitigate the risk of supply
shortages. This will greatly reduce the amount of working capital both in transit and on site. Estimates show
that the Cambridge facility could potentially reduce its inventory of working capital by two-thirds (2 months)
or in this case roughly $3,400,000.

Assuming a cost of money rate at 5%,

there is an additional $170,000 (.05 x Hypothetical Ohio Plastics Processor Facility

$3.4 million) in opportunity cost lost to Approximate Inventory by Volume & Costs
working capital inventory. Though this (Consuming 20 Million Lbs. Per Year)
number is seemingly small, it

represents roughly 1% of the
$20,000,000 annual cost in resin

Volume of Inventory | Working Capital
(Required for 2 Months Cost of Inventory
Supply of Working Inventory) (PE=$1.00/Ib)

supply for the Cambridge facility. Said Regional Source

differently, using the simple and SRV =3.4 53 400.000
conservative assumptions above, a Transport Time = 3 Days million/LBs ! !
processor located in greater Ohio

that can source resin regionally, can Gulf Coast Transport =5.0

theoretically save 1% alone on resin B illion/LB $5,000,000
costs by reducing working  capital . ||kt a IR EVE miThon,/=5s
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8.12 WORKING CAPITAL SAVINGS - RETAILER BENEFIT

Retailers stand to benefit from shorter supply chains in much the same way that manufacturers
benefit. Currently, the U.S. imports $500 billion dollars in consumer goods from China annually. This study
has identified that over $50 billion of those goods are simple plastic-based products that can be competitively
manufactured in Ohio. Importing from the other side of the world requires multiple phased supply lines with
many steps that can be impacted for a number of reasons, ranging from weather to geopolitical issues to
resource shortages. For retailers , this ult imately results in lengthier lead times and unpredictable or
volatile markets.

Based on indirect data and a collection of sources that show measurable transportation and logistics rates
including delivery routes, estimated travel times, and other sources some approximate numbers can be
conservatively produced in regards to the amount of time required for shipments to make it from the door of
the manufacturer in China to the retailer/distribution centers in the U.S.

The transportation process and estimated times are as follows:

3 Days = Transport Goods from China Manufacturer to Chinese Port
2 Days = Unload Goods from Truck/Rail at Chinese Port

3 Days = Load Goods from Chinese Port to Ship

17 Days = Ocean Transport of Goods i Various Routes and Times®
3 Days = Unload Goods from Ship to U.S. Port

2 Days = Load Goods from U.S. Port to Truck/Rail Transport

=A =4 A -4 A A -

2 Days = Transport of Goods via Truck/Rail to Distribution Centers
32 Days = Total Transport Time

The total time of transport for international goods from a China
based manufacturer to U.S. distribution centers averages just over
one month. This average does not consider any unscheduled
delays or unavoidable interruptions during the process. In 2020 and
2021, it has become common to see ocean going ships fully
loaded with finished goods waiting just offshore to dock at

congested U.S. ports. Ships have been known to wait for weeks”®.

As imports to the U.S. have increased over the years, coupled with
the impacts of Covid-19, transport times and the potential for
unexpected delays has also increased. The increased wait times at
ports is caused by multiple issues including increased ship traffic
to the U.S., a change in consumer
buying habits, larger ocean-going

vessels, and worker shortages. China Transport Time Ohio Transport Time
| e 32 Days VS 2.5 Days
As mentioned earlier in this report, To Distribution Centers To Distribution Centers

over 50% of U.S. population and a
majority of U.S. consumer demand | 4
i s wi t hin a day 6 s
Retailers who are able to acquire
consumer goods from U.S. b ased
manufactures stand to greatly
benefit from reduced transport
times, as well as avoiding

unforeseen global issues, and
potential delays. Figure48: Transport Time China vs. Ohio

69 https://www.brlogistics.net/uskhip-containerfrom-china/to-united-states/losangeles/

7OWSJ:https://www.wsj.com/articles/cargeships-are-againidling-off-ammedsoutherncaliforniaports-11629229285
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FINANCIAL BENEFIT

There are also substantial financial savings available to retailers who can acquire finished goods from
regional plastics-based manufacturers who avoid the cost of global supply chains. Earlier in this report the
cost of transporting shipping containers from China was highlighted. What used to cost $2,000 for overseas
transportation is now far greater, for several months of 2021 rates saw a 10-fold price increase. The
elimination of costs associated with ocean transport represents a significant economic advantage

when goods can be acquired domestically, and more specifically, locally.

In this study, a detailed analysis of the working capital for retailers was not conducted. However, a macro
evaluation on total U.S. plastic imports was performed to provide a reference for general standard costs. The
U.S. imports over $50 Billion of plastics-based consumer goods each year. Transit time is approximately 30
days, or 1 month and retailers purchase goods FOB. These standard factors combine to equal over $4.5
Billion (one twelfth of $54 billion) of deployed working capital each year for plastic-based goods. Assuming
a 5% cost of money, an additional nearly $3 Billion (5% times $5 4 billion) in opportunity cost is lost to
working capital inventory. These savings are strong incentives for retailers, who are typically the customers
of the plastics processor industry, to purchase finished goods regionally as opposed to globally.

POPULATION DENSITY

When retailers make purchasing decisions about product
selection and volume of inventory, they must consider
seasonality, consumer buying habits and regional
demographics. There are many variables to consider in the
purchasing process, however, finished consumer goods
are largely driven by population. There is a direct ratio of
consumer goods sales to population density. The U.S.
population, as mentioned earlier, is concentrated in the
eastern third of the country. In fact, 50% of the U.S.
population and 30% of the Canadian population, is
within a dayos dr i vé This fucthen
secures the regional advantage that Ohio plastics-based
manufacturers have over Chinese manufacturers.

Figure49: U.S. and Canada Population Map

In fact, 50% of the U.S. population and 30% of the Canadian population, is
within a dayoés drive of central Ohi o.

8.13 WALMART AND OTHER MAJOR RETAILERS ARE ONSHORING

Plastics-based manufacturers are becoming aware of the global shifts in favor of onshoring manufacturing
to the U.S. However, production is only part of the equation. The back-end factors, sale, and consumption
of the manufactured product must be considered. Most manufacturers do not sell finished products directly
to consumers. They sell to one of three groups: 1) Other manufacturers who will produce and assemble the
final product 2) Retailers such as Walmart, Target, Procter & Gamble 3) Third party sellers who wholesale
to retailers. In the effort to onshore manufacturing, the consumers of manufactured products will play a
critical role in a successful global shift.

I n the 19906s and 20006s, it was | argely retailers who
Companies such as Walmart moved manufacturing to regions with an abundant supply of inexpensive labor.

At the peak of offshored manufacturing, it is estimated that 70-8 0 per cent of Wal mart 6s
from China-based suppliers’2. Walmart was, and remains, the largest U.S. importer of consumer goods at
nearly 1 million shipping containers each year.

7t Polymer Alliance Zonéttps://pazwv.org/whythe-polymer-alliancezone/#proximity

72 Alliance for American Manufacturingttps://www.americanmanufacturing.org/preseelease/factsheetwalmartsmadein-americapledge/
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Retailers and wholesalers in the U.S. are beginning to recognize the advantages of onshoring, and the
growing demand for American Made products. Retail giant, Walmart, is now leading initiatives to re-shore
production. In early 2021, Walmart announced plans to spend an additional $350 billion on items made,
grown or assembled in the U.S. over the next dec  ade’®. As part of this commitment, Walmart has identified
six consumer product categories, of which plastics was listed number one

WALMARTOS REASONI NG FOR ONSHORIING I S THREE

1) American Made i 85% of Walmart Customers want American
manufactured or assembled products

2) Creating U.S. Jobs - Walmart estimates the onshoring will create
roughly 750,000 new American jobs.

3) Reduced Emissions i The Boston Consulting group estimates 100
million metric tons of CO2 will be avoided due to the elimination of
long-haul transportation from imported products.

Walmart has roughly 5,000 U.S. stores with more than $300 billion in annual U.S. sales” from shelves that
are filled with imported product s. The retail giant 6s
of manufacturing creates a huge opportunity for U.S. plastics-based manufacturers who can competitively
manufacture plastic products. Recent d omestic surveys indicate a growing preference for éAmerican
Made6 goods. Walmart and other retailers are ultimately first line customers of manufacturers and are
positioned to become a driving force in efforts to onshore manufacturing.

PARTICIPATING WITH WALMART

Walmart has created a seriesof iOpen Cal | Event so, bot h | ive -aeadyproductt u e
that supports American jobs can pitch retail sales to Walmart. For more information visit: Wa | mar t 6 s ( J
Jobs in U.S. Manufacturing Portal.

They have also created a progr anm Thadohcepd is fo/Anrng togetharrpublici g h
and private stakeholders to overcome specific product category issues that create barriers to domestic
production. The program is designed to create a holistic view of the supply chain to identify bottlenecks and
create solutions that streamline efficient U.S. operations.

American Manufacturing Lighthouses

1 Access to skilled labor

1 Access to finaring

1 Access to raw materials and components
1 Trade policy and regulations.

Walmart manages the Lighthouse program via
invitation onlyand is onlyin one product category.
Textiles is the first product category in the program.
Plastics will be next.

73 Walmart: https://corporate.walmart.com/newsroom/2021/03/03/investinin-the-future-of-u-s-manufacturingour-commitmentto-americanjobs

74Walmart 2020 Annual Reporhttps://s2.g4cdn.com/056532643/files/doc_financials/2020/ar/Walmart 2020 Annual Report.pdf

7SWalmart: https://engage.walmarump.com/americadighthouseswalmartsvision
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