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Problem statement

Problem Definition

Lack of consensus on the 
nature of the problem and 
how to manage the end of 
life s tage of manufactured 
plas tics  that are no longer 
deemed us eful; marine 
debris  is  an externality

Marine Debris

“Any pers is tent s olid 
material that is  
manufactured or proces s ed 
and directly or indirectly, 
intentionally or 
unintentionally, disposed of 
or abandoned into the 
marine environment or the 
Great Lakes .” - NOAA

Our Research

Focus : better management of plastic waste, 
collected and uncollected

Long term land-based solutions for increas e in 
plas tic was te
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Expert engagement review

2/22

Dr. Kitty Courtney, Tetra Tech 
(Honolulu strategy initiatives) & 
Bruce Iverson, Reynolds Recycling

2/24

Site visit to Phoenix Carbon 
warehouse and offices to review 
technology

2/5

Initial client meeting

2/12

Discussion with Dr. James 
Richardson & Phoenix Carbon 
(TCOM & waste to potential 
resource)
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Project Milestones
Initial client meeting / begin stakeholder 
engagement - complete.

2/5-2/8 

Second client meeting / progress 
update / stakeholder workshop

3/12

Kuhio Day; literature review complete3/26

Good Friday; first draft complete4/2

Presentation to faculty and students / 
receive feedback

5/3

Final presentation to clients; final report5/10
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Background
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Background
Was te Management and Recycling Sys tems  on Oahu

MSW and non-recyclable 
plastics are s ent to H-Power for 
was te-to-energy.

A. Partly out of neces s ity.  Oahu does  
not have the s pace to landfill 
everything.

B. City contract w/ Covanta to s upply 
certain tonnage to the facility

8The City’s  H-Power was te-to-energy plant in Campbell Indus trial Park.



Background
Was te Management and Recycling Sys tems  on Oahu

● Recycling indus try, no local 
materials processing facilities

● Economic hurdles

● Shipping of recyclables  to the 
mainland and then mos t often 
to Southeas t As ia
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● Plastic Source Reduction Working Group, Report to the Legislature 

(December 2020).  Recommendations  included:
○ Es tablis hing a State-facilitated education campaign about was te reduction.

○ Undertaking a fair and careful s tudy of Extended Producer Res pons ibility (EPR).

○ Creating a 15-30 cent us er fee on s ingle-us e s ervice ware items .

Background
Legis lative Updates
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Our recommendations

1

Amend HI-5 Bottle 
Deposit Law & 

Implement Extended 
Producer Responsibility

Improve Hawaii’s  
recycling recovery 

system (greater 
efficiencies , res ource 

recovery, coordination, 
beyond bundling, 

increas ed 
trans parency)

2

Support New 
Technology 

Development, 
Financing, 

Implementation
(pyrolys is , 

decentralized 
approaches )

3

Update Honolulu 
Strategy

Integrate with
State & local plans

Report benchmarks  and 
progres s  indicators

4

Increas e Res earch, 
Evaluation, Education, 
Training and Outreach 

5

Emerging 
Technology Research & EducationRecycling Industry

NOAA’s 
Honolulu StrategyLegislative
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Addresses profitable recyclable products but not 
low-value plas tics

2 A s tep towards  a ban on 
s ingle us e plas tics  

Changing HI-5 Program: Opportunities  & Cons traints  

An increas e in the bottle depos it fee may improve recycling rates

Constraints  Opportunities 

Rais ing the cos t of goods  will dis proportionately 
impact thos e of lower income

1 Captures  negative 
externalities  of s ingle us e 
plas tics

Does  not addres s  producer res pons ibility3 Exports  the cos t burden 
to touris ts  due to the 
large vis itor indus try

Greater opportunity for s kimming 
Auditing of funds  would be required

4 Could generate 
s ubs tantial revenues  for 
recycling
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Extended Producer Responsibility (EPR)

Producers  accept res pons ibility for 
treatment or dis pos al of pos t-cons umer 

products  that they generate (OECD 2001)

ups tream s hift in 
res pons ibility 
towards  the 

producer and away 
from municipalities

incentives  for 
producers  to des ign 
their products  with 

the end of a 
product’s  life cycle 

and the 
environment in 

mind

Cons iderations :

● Weak EPR programs for plastic waste
● National framework needed
● Mos t effective when programs  capture 

significant percentages of pos t-cons umer 
was te

● Primary achievement in the United States : 
fund, create, or expand infrastructure for post 
consumer recycling

● Incentivize redesign of products  to be eas ier 
to recycle and les s  res ource intens ive

● Hawaii has  the opportunity to pilot EPR

Sources : Lifs et et al. 2013; Nas h & Bos s o 2013; 
OECD 2001 13



EPR in Japan: The Packaging Recycling Act

J apan revis ed the act in 
2006 to include a 

packaging was te reduction 
component.

Step 3
Producers are responsible 

for recycling

Step 1
Consumers are responsible 
for source sorting

Step 2
Municipalities are responsible for sorted 
collection and for educating the public

Japan’s 
Packaging 

Recycling Act

14



EPR in Japan: Producer Responsibility Organization (PRO) Flow Chart 

Japan 
Containers & 
Packaging 
Recycling 

Association
-PRO-

Producers
-required to 

recycle-

Municipalities
-s orted 

collection-

Recyclers
Consumers

-s ource 
s orting-
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Recycling 
costs

Income 
from selling 
recyclables

Recycling 
cost for 
micro 

enterprises

Cost 
reduction 

contribution  
+

Contribution from 
selling recyclables

Sale of 
recycled 
products

Contributory 
& recycling 

commissions

Businesses
-using 

recycled 
products -



Support emerging technologies

Pyrolysis and other emerging technologies  can be us ed to 
to turn refus e into a res ource (biochar, activated carbon, 
and s ynthetic fuel)

Volume reduction is  neces s ary for cleanup and dis pos al

Addres s  zoning, permitting, health and s afety and 
environmental concerns

Consider Risk / Reward of the investment 

Activated carbon is  a byproduct of TCOM
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Pyrolysis Facilities, Permitting Processes

● City and County of Honolulu
○ Land Us e Ordinance
○ Conditional Us e Permits

● State of Hawaii
○ Environmental As s es s ments  & 

Environmental Impact Statements
○ Other State permitting requirements
○ Act 73, SLH 2020
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Other new recycling technologies

Enhance Revers e Vending Machines  (RVM)
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Other new recycling technologies
Decentralized Recycling Nodes , DIY-Open Source Methods

‘Plas tic Mills ’ and ‘Sparrows ’  City of Seoul:  plas tic bottle caps

Collect Break Make 19



Update NOAA’s Honolulu Strategy with 
progres s  indicators

The Honolulu Strategy is  a global framework for 
managing marine debris  

Many goals  are s till applicable today

Need integration of regional and local plans  (2018 
Hawaii Marine Debris  Action Plan)

Cons ider SMART (Specific, Meas urable, Attainable, 
Relevant, T ime-bas ed) goals  and enforcement 
authorities  and implementation

Update could s timulate further global engagement 
and inclus ion of technological and other 
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Honolulu Strategy Update

Recommendations for the Honolulu Strategy

Goal A Strategies Our Recommendations

Strategy A1. Conduct education and 
outreach on marine debris impacts and 
the need for improved solid waste 
management

Support training and education provided 
by local non -profits; 2019 Hawaii Marine 
Action Plan

Strategy A2. Employ market -based 
instruments to support solid waste 
management, in particular waste 
minimization 

Economic benefits of pyrolysis requires 
research
New recycling technologies

Strategy A4. Develop, strengthen, and enact 
legislation and policies to support solid 
waste minimization and management

Legislation changes: HI-5 and
Extended Producer Responsibility

21



Research, education, and outreach 

Res earch and education includes  indus try, producers , 
cons umers , and general public

The lack of a singular demand signal for change 
perpetuates  s tatus  quo

Education and outreach are the foundation for las ting and 
meaningful change

Celebrate victories  and advancements  with a robust 
outreach campaign that leverages  s ocial media
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White board 
exercis e

We want to know what you think & 
whether our as s es s ments  / 
recommendations  are on track or need 
adjus ting

http://tiny.cc/q28utz

Discussion Questions for Jamboard
Session

Bottle Deposit Fee
● Should the bottle deposit fee be raised? 
● If yes, how much?

(10 cents, 25 cents, 50 cents or more)? 
● Where should increased revenues go?

Recycling Reform / Producer Responsibility
● What about decentralized recycling systems?
● How can Extended Producer Responsibility be 

implemented in Hawaii?

New Technologies / Approaches
● What are promising emerging technologies?
● What actions would support implementation of 

 h  d t h l i ?
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Thanks!
Ques tions  or feedback?

J aehoc@ hawaii.edu
Nayabe@ hawaii.edu
Stockt@ hawaii.edu
Tamarae@ hawaii.edu
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