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Overview
● Huge volumes of recyclables sent to 

landfills each year

● Market mechanisms for PCM are 

suboptimal

○ OTC dominates

○ Other commodities have different 

mechanism

● Exchange-traded derivatives can 

help!

“PCM” = Post-Consumer Material

https://www.businessinsider.com/unwashed-recyclables-go-to-landfill-2015-9

https://www.alamy.com/chicago-board-of-trade-cbot-stock-exchange-trading-floor-chicago-illinois-image5728907.html
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Our Project

● What’s wrong with recycling 

(markets)?

● How can derivatives be useful?

● Pricing and volatility

● An ideal PCM futures contract

● Why this time?

https://www.isri.org/recycling-commodities/scrap-specifications-circular

3



What’s wrong with recycling (markets)?

Twin realities:

● 48.2% of US waste stream is 

recyclable, yet only 48.9% of 

that amount is actually recycled

○ 68.2% of eligible paper

○ 8.5% of eligible plastic

○ 34.0% of eligible metals

○ 25.0% of eligible glass
https://resource-recycling.com/recycling/2019/10/01/pepsi-better-infrastructure-needed-on-plastic-recovery/
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What’s wrong with recycling (markets)?
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https://www.cambridgeday.com/2019/11/18/recycling-contamination-sees-sharp-drop-with-benefits-for-
public-works-bottom-line/

Common contaminants
● Commodities, but not always 

traded as such

○ Limited centralized market 

mechanisms

○ Easy substitution with virgin 

materials

● Quality issues



What are derivatives? How might they help? 

6https://www.cartoonstock.com/cartoonview.asp?catref=ccan216

● Manage risk
● Impose quality/quantity 

standards 



From finance research, we know that 

introducing derivatives:

● Reduces share price volatility and total 

volatility

● Increases share price

● Increases trade volume and depth of 

limit order book

● Reduces daily return variance, average 

spread size

● Lessens adverse selection

● True for equities and commodities!

New derivatives for new products also 

have made positive impacts
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What are derivatives? How might they help? 



How does this improve the state of recycling?
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Less volatility
Higher quality

Greater consistency
Easier buy/sell operations

=  A more attractive
recycling industry



Volatility in PCM 
Markets
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● Monthly time series data for 13 different 
types of PCM

● National averages of regional prices
● May 2005 - October 2020
● Calculated time series of monthly returns 

for an equal-weighted index; volatility of 
that index



Volatility in PCM Markets
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Volatility in PCM Markets
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Volatility in specific materials
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Volatility in specific materials
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Ideal PCM contract structure
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Why (not) now?
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● Inertia within industry is likely the biggest barrier
● Concentration: both good and bad
● Among majors: opportunity to enhance recycling ops profitability
● Among majors: already familiar with derivatives to hedge risk (e.g. fuel costs)
● Response to societal (and policymaking?) pressures



Thank you!

Questions and comments 
welcomed
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Jordan P. Howell -- howellj@rowan.edu
Jordan S. Moore -- moorejs@rowan.edu
Daniel Folkinshteyn -- folkinshteyn@rowan.edu
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