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sTAaR MuUural surpLEvENT

FOREWORD

As described in the 2022 STAR Symposium Report, breakout sessions were conducted with a
focus on four main topics: Human Needs (Workforce Development), Environmental Sustainability,
Performance (Durability), and Economics (Infrastructure Policy and Funding). Each of the topics

had six subtopics assigned to one of six tables/areas in the breakout session room. Participants
discussed problems related to each topic/subtopic and followed those discussions with identification
of root causes of those problems, goals to address the identified problems, and strategies to
achieve those goals. Goals and strategies were prioritized by the participants, with the top identified
priorities making their way into the pages of the STAR Symposium Report.

But just because a goal or strategy was not identified as a top priority by the participants does not
lessen its potential value. This supplement was assembled to highlight all of the ideas that came
from the STAR participants that made it into the Mural whiteboard. All the problems (shown as gray
sticky notes), root causes (red), goals (blue), and strategies (orange) are shown by topic/subtopic
area. Comments are shown in yellow.

We encourage you to review this supplement to get more of a feel for the thoughts of the STAR
participants. You never know what ideas may lead to new strategic research directions!

S >

Ralph Shirts

2022 Strategic Asphalt Research
Symposium Chair
ExxonMobil-Retired

Asphalt Institute Emeritus
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MURAL SUPPLEMENT

HUMAN NEEDS ADAPTING TO THE WORKFORCE
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Recruit T/ Share the vision Implement

. of where they Employee
sﬁ'ﬁomahon to can be in Recognition
Workforce ten years to make them
feel valueq
Offer lifestyle 'Tplement Global diversity Offer case by
improvements our-day In workforce Case evaluation
work week of employee
hours
Create sy
Not a 9-5 Have a pool sh Current pport
), owc, Work
job/flexible of employee’s - e employee e FRe
options not running Other people diversity urrent
P lean like them e, training work groups
Gen z to be more
tolerant
Cross
Establish Create safe generational
Tot workfo
policies 5 communication
and

understanding

Rather than
focusingon a
specific generation,
try focusing on .
“Next Gen Leaders

For the next STAR,
invite or nominate
Someone who hasn't
attended before
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HUMAN NEEDS NEEDED SKILLS

SKILLS AND KNOWLEDGE

EDUCATION AND TRAINING
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EMPLOYMENT CULTURE AND WORK ENVIRONMENT

SKILLSET

RECRUITMENT PROBLEMS
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CHANGE IN WORK CULTURE

INNOVATE WITH TIME

INDUSTRY PROMOTION
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1. Promote the
Big Picture

5. Define a
Career path for
More appeg|

9. Develop a
Management
Training Program
for project
managers

2. Organize 3. Campaign
workshops to to Promote
listen to young diversity ang

audience Inclusion
6. Form a ;
consortium t7. Establish
focused on raining Jabs
future workforce ;g(\;Olvmg
training with new b é’s”)_/’
technology ademia
10. Develop 11. Open all kinds
Mentoring of ],ObS and
Program Within don’t be (|g|d
industry to (wider audience
Promote verticy) and not just
education specialists)
In addition to
listing types of jobs,

also provide real-life
examples of people
in those jobs
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4. Train the
Trainer

8. Seek out
external training,
pressure local
APA to provide
quality training

12. Education
Program aboyt
Career Starting
atayoung age



HUMAN NEEDS WORKPLACE ENVIRONMENT

ACCOMMODATING MODERN FAMILY

WORKPLACGE SAFETY

CULTURE
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Note: All Goals and Strategies for this subtopic are identified in the STAR Symposium Report.
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HUMAN NEEDS WORKFORCE DIVERSITY
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Benchmark

S-15

Craft a message Create both
against of value to the College leve|
Competing community to and trade Jeyg|
industrieg improve our - Integrateq tq
image réach more
¢an poach People
Train senijor Promote the Reach out to Find trusted
employees to value of the dlSadvantaged messengers
understang industry to the youth (foster to reach target
younger community kids) to offer a audience
generation career path
i : i i Develo
More churn in Deploy grass Define diversity P
management roots ef?orts to understand ggﬁzggatte
for retention to reach th who we are (0
g trying to reach _ €Ncourage
young diverse thinking
Recruit to Adopt a Match benefits Internships and
challengeq practical to INcComing actlvc_a training
backgroungs approach to generation to build a path
to reach a more diversity €Xpectations forward
diverse
audience
Outreach Use all modes
Programs (classroom,
lab, field)



HUMAN NEEDS WORKPLACE AUTOMATION
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Make asphajt

that dOesn 2
require

€quipment

Collaborate with
universities to
develop and
help with costs

Automate
Materig|
Sampling anq
testing -
QC & QA

Everything has
to connected and
communicating
with each other.
Fully integrated

Develop a paver
that extrudes
asphalt at the
right density

_ Develop an
Instrument that
Communicateg
when rogqy
roof needs
maintenance

Partner with
military on full
automation.

HaVe a brOader
Platform that

other systems

Can connect to

Give the
Problem to
SOmeone who
doesn’t know
our industry

Work with
government
DOTs to reduce
barriers in
adopting
technologies

Implement
100% automateq

Full industry
alignment o,
automation,

How do other
industries solve
this problem?

Run Seminars
On automation
and share that

with entjre
industry

Rewrite the
code to
embrace

automation

Run a
competition
for students to
get new ideas.



HUMAN NEEDS OTHER

DIY Roads Connect Mental
and Driveways sustainability in health problems
(Community recruitment e
involvement)
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Monoculture -
no opportunity
to learn
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of industry Understanding

the big picture

Safe spaces
to discuss
challenges
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1. Use automation
to expose
less people in
work zone and
collaborate w/
automated
vehicle
community
to partner
against risk

5. Promote
teambuilding,
Create sense

of community,
belonging

6. Develop
flexible work
positions to make
industry more
inviting
to women.
Develop
education/
marketing
campaign to
introduce
asphalt
industry to
young people
at early age

2. Establish strict
rules on healthy
shift times and
sequences.
Change agency
position on
work zones -
day closures,
full lane.
Lower
temperatures
to reduce
exposure - real
warm mixes.
Improve Queue
Management
in work zones

Develop
strategy to better
Promote asphalt
industry’s impact

on society

3. Educate/define
our industry
impact on
society and
develop strategy
to promote

4. Eliminate
low-bid system
and incorporate
environmental

and societal

impacts
Construction
and engineering
decisions to
incorporate social
and environmental
aspects

Create
mechanism
to allow for
innovations,

reduce risk to

DOTs

Create positive
work environment
which rewards
new ideas
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MURAL SUPPLEMENT

ENVIRONMENTAL SUSTAINABILITY NET NEUTRAL CARBON

BARRIERS

BAD PRACTICES

LACK OF UNDERSTANDING

The low bid

system forces industry to
ovate in cost reduction, not
uality. The agency believes
is getting quality via their
specifications.
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COMPLEXITY OF THE PROBLEM

ORGANIZATIONAL CHALLENGES

In the LEEDS building
rating system, government

encies will build rather expensive

uildings to obtain higher ratings.

We have to help agencies

understand our industry can do the
- same with pavements; innovation
for performance.

Agencies hav_e
different objectives
and standards for their
programs. Little federal
alignment or
\‘ leadership here.
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STANDARDS/RULES

TECHNOLOGY

INDUSTRY EFFORTS
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1. Increase
Service life of
end prodyct

3a. Develop

communication/

research
documents
that will be
administrative

agnostic

6. Involve with
supply chain
stakeholders

across the globe
to develop
PCR/carbon

accounting
standards

2a. Reduce
Energy
Consumption
through
production
processes to

reduce carbon

3b. Create
Sustainability
tools to assess
and choose
best solution

7. Develop
closed vs open
production
to eliminate
emissions

S-27

2b. FHwA
incentives to
lower carbon

emissjons

4. Collaborate
with Universities/
Research
Institutes/External
Stakeholders
to develop long

lasting binders,
carbon capture
sequestration

2c. Innovate
and implement
cold technology
with equal
performance

5. Develop
frameworks for
consequential

LCA, carbon
offset strategies
for asphalt,

alternative fuels:
Engage with
external groups



ENVIRONMENTAL SUSTAINABILITY IMPACT OF ADDITIVES

NEED FOR LCA/EPD PERFORMANCE

MARKETING / ENGINEERING .-
.. CONSTRUCTION
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NEED FOR LCA/EPD

MARKETING / ENGINEERING

PERFORMANCE

CONSTRUCTION
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TESTING AND PROCEDURES

PROCUREMENT METHODS

LCAS AND EPDS

Note: All Strategies for this subtopic are identified in the STAR Symposium Report.
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ENVIRONMENTAL SUSTAINABILITY RECYCLED MATERIALS
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Work with
equipment
Manufacturerg
to improve
100% RAP

Implement
technology
to track and
inventory in-

place recycled
material to track

performance

Develop true
Performance
tests that are
Plind to recycleq
Materia|s

Create
insurance to
allow failures

Proactively seek
recycled
materials for al|
asphalt uses to
increase recycled
materials used

Recognize high
performing
recycled material
applications to
encourage
more use

Support standards
development of products
incorporating recycled
materials

Making
Pavements/
shingles last
longer with
recycled
Mmaterial for

improved
performance

Decrease paving
train of CIR to
make it smaller
and more agile

Build roads
to last 50 years
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FHWA policy:
use recycled
material first
(EEE) to
increase use

Change NCHRP
résearch approach
to focus on
production,
construction, and
implementation

Understand the
impact of any
recycle additive
on performance
to decide on best
additives



ENVIRONMENTAL SUSTAINABILITY COOL ROOFS/COMMUNITIES
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Pla
nt more Influence policy Develop

tre
Veg‘:‘te:tf?( makers to focus coatings to
Ion on the bigger restore roofs
community
Use of highly Mandate Encourage
reflectivity V_l\fashing of ,ef‘i’n?f;‘;‘%‘i;ggss ,;ng}tcmtb"
granules for PO roofs so that asphalt I I
asphalt roofing ower energy
dc_:fc;mes outa cooling needs
ifferent color (i-e. air gap)
Tax i i
f(;?fr:]eer‘:\’:lve Use high Educate Use smog
o heat capacity communities reducing coating
e n materials in on benefits of on roofs/roads
(iving) roof construction lighter colored
. roads and roofs

Be an active
partner in energy code
and key states where
these policies are being
implemented
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ENVIRONMENTAL SUSTAINABILITY EMISSIONS AND 0DORS
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Education of Comparing to Using
our lobbyjst materials that  technology from
people might be  Oother industries
more used to in our industry
: #Hashtag stop
Make and Adding nice Educate them to smell the
maintain good smells to our on the real cost asphalt
roads product
: e e Make smaller/
Making the Incentivize the g h mobile plants
industry end user to h|.glher int % intentt
proactive v. reduce odorand  political agenda community
reactive

Meets certain
emissions
standards

Educate
communities
that we can do
less harm

low temperature

Blend and
mix material
to improve
the mixture -
helps reducing
emissions

Use alternative
energy sources
to heat our
products
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Make our
industry
cleaner/green

Preheat using
solar or infrared



ENVIRONMENTAL SUSTAINABILITY OTHER

Is there an
sphalt refining industry
w/o reliance on
transportation fuels?
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1. Develop 8. Identify how
Monetary value to use CO2
for c?arbon and generated by
en\{lronmental industry to
Impacts make us carbon
negative
2. Directionally 9 Investin 4. Establish
correct value Ideas to develop industry
determination/ Processes to guidelines

credit to provide
incentive

6. Develop
unified message
for asphalt
industry
on LCA

collect CO2 from
atmosphere

Develop
monetary system
for carbon
sustainability for
asphalt industry
to incentivize

industry to
change

S-46

for proactive
sustainability
actions

Develop systems
to capture and
utilize CO2.
Drive carbon
negative
industry

3. Develop
strategy to be
more proactive
re: sustainability

7. Develop NPV
concept for
sustainability

Develop unified
approach
for proactive
messaging and
implementation
on sustainability
to drive social

and political
agenda
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MURAL SUPPLEMENT

PERFORMANCE (DURABILITY) PERFORMANCE REQUIREMENTS

SPECIFICATIONS

ENVIRONMENT CONSTRUCTION

OWNER PERCEPTIONS AND PRACTICES
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PERFORMANCE REQUIREMENTS

PERFORMANCE-BASED BIDDING CONSUMER EXPECTATIONS
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1. Implement 2. Use/fund 3. Adapt
Balanced My Build-operate- performance
Design ang maintain-transfer ~ réquirements to
acceptance projects acknowledge
for future climate change
Performance
7. Make roofing
4. Warrant 5. Create 6. Increase/ warranty
pavements environment fund the use of periods match
based on field ﬂ)at promotes public private actual life
performance lnnovathn / partnership cycle
yearly greater risk construction
tolerance
by owner
11. Flexible
8. Collaborate ;eor.f;)r('t?:r)lfe perfc_>rmance
with other 9. Defining . ts for requirements
industries that the future of G ALEmENES to easily make
. . high value asphalt adjustments
will impact pavements in a applications J
future traffic transportation
technologies system

(autonomous
vehicles, smart
cities, truck only
toll roads, etc.)
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PERFORMANCE (DURABILITY) PERFORMANCE DRIVERS

S-51



S-52



S-53



Performance - Model Build Explore different
based bids, aggg;ﬁge: gn performance  accountabilityin ~ "°ad ownership
including new user fee Spec adoption procurement _models
incentives for svst from successful (ie private)
long term ystem examples
performance
Relate Identify testing
performance of conditions for
mix to binder pavement
parameters distress causes
Design and Build sensors Segregate Figure out
evaluation into the road trucks and cars electric charge
system that environment on the fly
accommodates
future materials
and user needs
for mobility
Make future Understand
binders more user’s
compatible for expectations
sensors and desires

Non-petroleum
binders

Sustainability
and recyclable

S-54



PERFORMANCE (DURABILITY) RECYCLED MATERIALS

OTHER

PERFORMANCE

INVESTMENT
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QUALITY & PERFORMANCE

PRESSURES
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Partner with

Partner with Define quality
equipment waste supply and hold all
manUfacturers e chain. Mmaterials tq the
improve how we same quality.
Process recycleq
Materig|s,
Be open to
- Test the final Understand the new recycled
Work with product not the health, safety, ~ materials and how
Suppliers/ constituents and environmental  to make them
agencies to allow S0 binders can impacts of new work in roofs
binders that don’t include recycled recycled & roads
meet traditional materials materials
PG specs y
but enhance
! Educate general
g Change pavement ~ Encour aget.Rﬁ‘P public that
structural design fractlohna Ic?e recycling isn’t
Set the methods to t; ?-rr;\:r?ce of lower quality
standards for accommodate PRI
RAP mixes
acceptance to recycled
help evaluate materials
new recycled
materials.
Change the Get other

risk aversion

behaviors of

DOTs - (i.e.
warranty roads)

Also look
for ways to
incorporate RAS

stakeholders
involved - who
benefits from
recycling?
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PERFORMANCE (DURABILITY) FUTURE USE
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ew

Research regulations
Partnerships funding to create
and Stakeholder self-healing
€ngagement from roads
autonomoyg
Vehicle industry
Rebranding
i Understanding asphaltas a
regulation tra:i?;nt?(l;’c)\%)éen what the it
industries agtongmous
vehicle Industry
needs when

designing and
building roads

fing
Asphalt roo

as key ways to protect
what matters most
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PERFORMANCE (DURABILITY) PREDICTIVE TESTING

INADEQUATE ACCEPTANCE ORGANIZATIONAL CHALLENGES

LAB VS FIELD METHODOLOGICAL CHALLENGES
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MODELING ORGANIZATIONAL CHALLENGES

LAB VS FIELD/PLANT . -
. . METHODOLOGICAL CHALLENGES
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4. Collaboration

= with global
1. t(;reate tools 2. Collaborating l3.t A"’ft'f'c'a' set ofg Road
predict with Asset ntelligence Owners, industry,
Pavement Management for pavement Academia
service Jife Team magagtement for next
LR generation
testing
5. Efficient 6. Cross training 7. Establish data 8. BIM for 9. Tie predictive
management of  and involvement gs?vegnagc? Pavements testing to
data systems for lab pr Om:tr; :l:r:i.stic ('n(_:IUde whole warranty of
collecting, personnel trustworthy, life cycle) pavements
storing pavement and transparent (include
management data data science warranty within
_ models to predict bid process)
10. Develop new A. Collaboratin
predictiveFt)ests with Asset : R C. Training and
that evaluates Mar_lragement goeatoonlio D. Develop new
eam. e eénsure consistent i
pfr:f : LTain:ri;?ter Collaboration lﬁig‘l?égﬁf; results from predictive tests
with global t all parties that evaluates
set of Road for Pa"eme”t performance after
Owners, industry, S “gflgrig;rfrf]ii?ent the placement.
Academia for n{anag;ament of S Create tools to
next generation S (teve i predict pavement
testing. Establish  data systems b service life
data governance collecting, R () .
standards: storing eview for Site
Promoie pavement Investigation
altruistic, management
trustworthy and S B
transparent Pavements
data science (Include whole
models to life cycle) Pavements and
predict Materials data, data governance,
performance and data standards are a large gap
in the overall BIM for Infrastructure
BIM Strategic National Strategic Roadmap
Roadmap Analysis efforts. Pavement data needs to be
Building tools accessible and leveraged for data
Information driven decisions across the
Modeling (BIM) for whole asset lifecycle and
Infrastructure 7 included in BIM efforts.
Overview 4
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PERFORMANCE (DURABILITY) OTHER
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8. Design

7. Explore
Products to be

alternative

1. Autonomous
data collection

; ; vehicles used for
o fiurnrgt;%ga:% condition-based
roofs monitoring
2. Facilitate 3. Understand
innovation the performance
workshops across pain points for
industries to agencies and help
encourage cross solve problems.
pollination Explore alternate
procurement
methods to
share risks
6. Identify barriers o DB 5. Develop
t technology to technof
0 successful sort tear off filt Ology to.
recycling of shingles (OA vs Iiter pr oblematic
roofing into PMA) Contamlpants
roofing; develop from shingle
approach to tear-off

overcome those
barriers
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MURAL SUPPLEMENT

ECONOMICS (INFRASTRUCTURE POLICY AND FUNDING)
INCENTIVIZE INNOVATION
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Build lease
Model where
Govt leases

land ang
Contractor
owns roaq

How do we
get more value
engineering

Work with DOTs
to have
innovation
included in job
descriptions

Create culture
of recognizing
failure as part
of innovation

Figure out how

to change DOT

culture of being
risk adverse

Partner with
Big Innovative
Companies
(Amazon) to
advocate for
good roads

and funding
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Work with
AASHTO leaders
and FHWA
to include
performance
in contracting

methods

Move toward
more true
performance
pParameters in
specs

Fund
implementation
of innovative
research



ECONOMICS (INFRASTRUCTURE POLICY AND FUNDING)
ADVOCACY
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Partner with Foster

tive
agency to collabora /
Sgleh'vgr advocacy with
Message to governments
the public
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ECONOMICS (INFRASTRUCTURE POLICY AND FUNDING)
ADVOCACY

POLITICAL/LEADERSHIP COMPLEXITY
. EXPOSURE/BENCHMARK
ECONOMICS . -
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EDUCATION/CONSENSUS

WELL-INFORMED STAKEHOLDERS

SUSTAINABILITY IN DECISION-MAKING
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3a. Use

3b. Share
Education Clear message
1. Create 5 2. Labeling of materials defined by trade
coalition to Roads (e.g., developed associations,
develop strategjes energy star, through APA/Al/ adapt the
and advocate lower 2l ?O“ NAPA to educate Mmessage to
d?&;’;i"g:;g’g QR oniina around the audience
Sustainability
4. Al/asphait 6a. Learn from 6b. Explain 7. Develop a
industry to safety programs objectives of tool for materia|
create a program and incorporate our industry and producers to
to incentivize sustainability alignment with evaluate and
through FHWA/ objectives of understand
state DOTs on government eéconomics
Sustainable around
Materials Sustainability for
research Create a broader systems
taskforce
. through AJ
Re:; igﬁ;lgggse with external Estabiiah a
(farmers market) teams (APA, validation
about strategies FP2) to promote prog_ram for
sustainability sustainabiiity
(Advocacy)
There is a need Stop defining
to understand all

he components of
sutstainability, hawe_ver,
choose one objective
first and start
movement
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Sustainability ang start
working towards it
Develop a Mindset of

Sustainability



ECONOMICS (INFRASTRUCTURE POLICY AND FUNDING)
EDUCATE DECISION-MAKERS
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Different funding We need

mephanism for to know the
Policy Changes needs for the
autonomous

vehicle industry

Education 5 _ Promote our
onnect with i
_ ind -
Seminar/ transporters arL;sitry ertoads
vlv)orkshop for to advocate Rk
QT/FHWA for better
almed at infrastructure
leglslators
For roofing:

working with insurance
companies and
contractors

Roofs are
used every day
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ECONOMICS (INFRASTRUCTURE POLICY AND FUNDING)
BEST PRACTICES

EDUCATION

CONSTRUCTION / MAINTENANCE

INNOVATION

POLICY

S-87



INABILITY TO COMMUNICATE / TRUST

INABILITY TO CHANGE
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1. Implement 2. Develop 3. Encourage

Similar strategic Ieader§hlp user/producer
Planning certificatlc_)n for groups to
SYymposiums to innovation prioritize sharing
identify points of best practices
of alignment
6. Identify / 7. Invite
Provide more agencies to
targeted training

of impact of best
Practices on

€économics

9. Training 10. Encgurage

agencies about agencies to
ROI and net develop long-
Present valye term strateglgs

(double-digit

years in the

future)

13. Use Oculus /
virtual reality for
training /to bring
users to jobsite /
investigations

strategic
planning events

4.Create an
innovation
department

within each DOT/

organization

8. Encourage /
require LTAPs to
collaborate on
how to optimize

funding

11, Encourage
best Practices
in risk

assessment

15. Take ideas
to figure out
the “how”
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12. Create social
media campaigns
to educate
general public
about what js

possible with

Proper design
/ maintenance
(radio, internet,

virtual reality,

etc.)



ECONOMICS (INFRASTRUCTURE POLICY AND FUNDING)
OTHER

S-91



S-92



S-93



7. Explore
1. Redefine 4. Conduct

rnative
Structure of RCM & BTRCM alftjnding
funding to pilot projects mechanisms
agencies (more to prove and based on
holistic View) incentivize value B T
of performance
based SHERS
maintenance
(FAC)

RCM = reliability
Ccentered maintenance;
B-RCM = backfilleq

reliability Ccentered
Maintenance

3. Partner With 8. Build
other industries

dedicated
to Communicate truck lanes
value; other
stakehoiders
(e.g. Amazon)
6. Develop
2. Establish 3. Develop summary
consistent course on p of different
Messaging ang  infrastructure ?n mechanisms
Strategy to byilq how we pay for to implement
and maintaijn infrastructure strategies
relationshipg in schools
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SYMposiuim

Asph;ﬁ Institute Foundation

X X " X 2696 Besearch Park Drive
Lergton, KY 40511

859.977.5927
www.asphaltfoundation.org



