


Preface 
The Plastics Division (PD) of the American Chemistry Council (ACC), working with the automotive industry, 
is leading an effort to enhance future automotive performance and sustainability through the use of plastics 
and polymer composites. As part of its efforts, ACC PD has developed this seminal document, Plastics in 
Automotive Markets Technology Roadmap: A New Vision for the Road Ahead. This document is an 
update of the Plastics in Automotive Markets: Vision and Technology Roadmap, published by ACC in 2001. The 
document is based in large part on a series of workshops held in 2008 in Detroit, Michigan, which were 
attended by representatives of plastic producers, original equipment manufacturers (OEMs), tier suppliers, 
academia, non-governmental organizations (NGOs), and government. During these workshops, participants 
identified many of the critical technology developments needed to meet, and sometimes set, future 
automotive requirements domestically and internationally. The document also draws on additional input 
from experts throughout the automotive value chain, on current publications and trade journals related to 
automotive plastics, and on technology roadmaps published in related areas of the chemical and automotive 
industries.

This technology roadmap provides guidance to the automotive and plastics industries and their stakeholders 
as they pursue the research and development that is needed to create innovative materials and design 
approaches that meet automotive performance criteria. By establishing a dialog among senior technical and 
business leaders, the roadmap will help to align the technical and business capabilities of the plastics industry 
with the needs and expectations of automotive producers and consumers.

This roadmap was developed by the ACC PD Automotive Group led by the Automotive Roadmap Steering 
Committee. The project benefited greatly from the leadership of Jim Kolb, Senior Director, Automotive, at 
ACC PD. This document was prepared by Energetics Incorporated. The principal writers were Ross Brindle, 
Jack Eisenhauer, Fred Hansen, and Mark Ellis. The document was designed by Julie Chappell. Many valuable 
contributions were provided by members of the plastics and automotive communities, who are listed in 
Appendix B.
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Executive Summary
Plastics and polymer composites encompass a wide 
variety of functional materials that exhibit a vast range 
of desirable properties. They are durable, strong, 
and lightweight; they are resistant to chemicals and 
harsh environments; and they are excellent thermal 
and electrical insulators. They can be transparent, 
translucent, or opaque; soft, flexible, or hard in almost 
any shape and size; heat- and corrosion-resistant; and 
recyclable. They can even be electrically and thermally 
conductive. These benefits, combined with their cost 
effectiveness, have established plastics as the preferred 
materials in a wide variety of commercial applications.

As a result, plastics and polymer composites have 
become some of the most widespread, value-added, 
engineering materials used in automobiles across the 
globe. In the last 40 years, the use of lightweight plastics 
in U.S. automobiles grew from an average of 60 pounds 
(27 kilograms) per vehicle to approximately 330 pounds 
(150 kilograms) per vehicle in 2007. More than 50% 
of a typical vehicle’s volume is composed of plastics 
and polymer composites, but these materials only 
account for approximately 10% of total vehicle weight. 
These extraordinary facts have allowed automobile 
designers to reduce vehicle weight while also reducing 
cost and improving safety, vehicle performance, and 
fuel efficiency, ultimately delivering greater value to 
automotive customers.

The Challenges Ahead
The automotive industry is in the midst of one of the 
most challenging times in its history. Highly volatile, 
rising energy prices and the growing concern about 
global climate change are driving greater consumer 
demand for improved fuel efficiency in many parts 
of the world. Global market dynamics are shifting 
in response to the growth of massive markets in 
India, China, and other regions and in reaction to the 
emergence of new automotive manufacturers from 
these regions who promise to become major global 
players in the next decade and beyond. Consumers 
continue to demand better performance and 
functionality from their vehicles while expecting to pay 
less. Finally, societal demands for safety performance, 
environmental stewardship, and economic 
development are driving regulations that create 
additional challenges for automotive manufacturers. 

Plastics offer critical solutions to these challenges. The 
automotive plastics industry is committed to leading a 
transformation in the application of innovative polymers 
in vehicles that will significantly increase the value of 
the automotive industry to the driving public. Under 

the leadership of the Plastics Division of the American 
Chemistry Council (ACC PD), plastics producers 
have worked with automotive original equipment 
manufacturers (OEMs), tier suppliers, universities, 
national laboratories, non-government organizations 
(NGOs), and government agencies to revise the vision 
and strategy for meeting the material and design 
challenges facing the automotive industry over the next 
10 years.

A New Vision
The automotive plastics industry has revised its vision 
to reflect these challenges and the opportunities 
provided by ongoing technological advances. By 2020, 
the automotive industry and society will recognize 
plastics as a preferred material solution that meets, 
and in many cases sets, automotive performance and 
sustainability requirements. 

This vision is supported by strategic goals ranging 
from the improvement of vehicle safety to the 
development of industry-wide cooperative efforts. The 
accomplishment of the vision and goals will help to 
foster an era of renewed prosperity and innovation for 
the automobile industry by meeting and exceeding the 
consumer, environmental, and regulatory demands of 
today and tomorrow.

Three-Part Strategy 
The automotive plastics industry has created a three-
part strategy for achieving its vision. The focus of 
the strategic framework is on the development of 
an automotive industry that is more competitive and 
prosperous in the global marketplace. It is based on 
the understanding that future competitiveness and 
prosperity depends on the ability of the automotive 
industry to effectively leverage the full potential of 
plastics and polymer composites.

The first theme for effective industry development is 
the creation of a more integrated automotive value 
chain that stimulates greater cooperation among tier 
firms as well as between the tiers and the OEMs.

The second theme concerns the continual 
enhancement of the sustainability, performance, and 
aesthetic benefits of the vehicles produced by the 
industry. The full and effective utilization of plastics and 
polymer composites will empower the automotive 
industry to meet diverse customer and societal 
requirements.
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The third theme concerns the development of industry 
capabilities that support the ongoing enhancement 
of vehicle sustainability, performance, and aesthetics. 
The industry’s manufacturing infrastructure must 
become fully effective while working with plastics 
and combining multiple materials into a functional 
whole. Simultaneously, the industry’s developmental 
infrastructure must become fully adept at designing 
with plastics and innovating new applications for plastics 
and polymer composites, especially in light of evolving 
safety performance criteria and energy efficiency goals. 

The Road Ahead
The financial and technical resources needed to 
accomplish this vision and roadmap are beyond the 
practical reach of any individual company. The plastics 
industry has worked closely in partnership with 
automotive OEMs, tier suppliers, academia, national 

laboratories, and government agencies to address the 
priorities of the original roadmap. These public-private 
partnerships will continue to form a cornerstone of 
ACC PD’s efforts to implement this new roadmap. 

Future competitiveness and prosperity will depend 
on the ability of the automotive industry to be truly 
innovative and to effectively leverage the full potential 
of plastics and polymer composites. The plastics 
industry is committed to working with the automotive 
industry to use less energy and diversify energy 
sources, making both industries more efficient and 
more adaptable to fluctuating conditions. Through 
the combined efforts of all partners and under the 
leadership of the ACC PD, plastics will continue to play 
a vital role in the ongoing innovation that drives the 
automotive industry to higher performance, safety, and 
sustainability levels in 2020 and beyond.
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The remainder of this roadmap is organized as follows:

Chapter 2 describes the current state of the 
automotive industry and major changes that have 
occurred since 2001.
Chapter 3 presents the vision and strategic goals 
of the roadmap, offering a view of the future 
automotive industry and how plastics and polymer 
composites can help to enable that future. 
Chapter 4 presents a strategic framework that 
characterizes the roadmap’s overall approach to 
achieving the vision and goals.
Chapters 5 through 8 present an analysis of 
barriers, activities, and priorities in the four areas 
of sustainability, performance and aesthetics, 
developmental infrastructure, and manufacturing 
infrastructure.
Chapter 9 discusses the implementation of the 
roadmap and presents plans for top-priority action 
items.

1. Introduction 
In 2001, the American Plastics Council (APC), now the 
Plastics Division of the American Chemistry Council 
(ACC PD), published the Plastics in Automotive Markets 
Vision and Technology Roadmap, outlining a vision of the 
application of plastics in automobiles and the business 
and technology strategies needed to provide solutions 
for the automotive industry. Since then, ACC PD has 
implemented several cooperative projects through 
its Automotive Group to address the challenges and 
priorities outlined in that roadmap. In 2007, ACC PD 
initiated a project to update the 2001 Roadmap in 
light of these advances and new market realities. This 
roadmap document is the product of that project.

Since the publication of the original 2001 Roadmap, 
the landscape of the automobile industry has been 
drastically altered. Demand for sport utility vehicles 
(SUVs) and light-duty trucks, which at one point were 
the staple of the American automobile market, has 
declined. Concern over climate change and volatile 
energy prices is driving an increased consumer 
demand for vehicle fuel efficiency and a renewed 
focus from Congress. Biofuels and hydrogen fuel cell 
vehicles continue to receive significant attention from 
the U.S. federal government, foreign governments, 
global original equipment manufacturers (OEMs), 
nongovernmental organizations (NGOs) and other 
entities. Similarly, hybrid-electric vehicles have gained a 
significant interest and a growing share of the market, 
and are available in an increasing number of makes 
and models. Amid such drastic domestic changes, 
global automobile markets and production capacities 
are developing and expanding at an accelerated rate. 
While the original roadmap remains generally valid 
and applicable to both the plastics and automotive 
industries, this updated roadmap responds to the new 
pressures faced by these industries. 

This roadmap is designed to help the automotive and 
plastics industries maintain a strong foundation upon 
which to build relationships, establish priorities, and 
initiate programs to address changing market needs. 
Although this roadmap is authored by the North 
American automotive plastics industry, it addresses 
globally significant issues. The recommendations of 
this roadmap will require significant resources to 
accomplish both shorter term priorities and our 2020 
vision.

Mission of Technology Roadmap: 

To identify changes since the 2001 Roadmap, 
provide guidance regarding what areas industry 
should now be focusing their resources, function 
as a communication tool to gain a consensus 
perspective, and drive cooperation among multiple 
stakeholders.
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2. Plastics in the Automotive 
Industry Today 

Lightweighting
The development of high-performance plastics and 
polymer composites during the past 40 years has 
allowed automakers to lower the weight of many 
vehicle components by substituting steel with a 
lighter weight plastic material. Since 1965, the use 
of lightweight plastics in automobiles grew from an 
average of 60 pounds (27 kilograms) per vehicle 
to approximately 330 pounds (150 kilograms) in 
2007.3 At present, over 50% of a vehicle’s volume is 
composed of plastics and plastic composites; yet, at 
330 pounds (150 kilograms), plastics still only account 
for approximately 8–10% of the total weight of a 
vehicle (Exhibit 2-1). This remarkable achievement was 
made possible by the significantly lower density/weight 
and higher versatility of plastics compared to other 
materials.

Vehicle Characteristics
Major advances in material properties, design 
capabilities, and the processing of polymers led 
automakers to incorporate plastics and polymer 
composites into all major systems of the automobile, 
including the interior, exterior, chassis, powertrain, 
engine, electrical system, and fuel system (Exhibit 2-2). 
The automakers’ reasons are clear: plastics often offer 
a better value than alternative materials, providing 
heightened performance for lower costs.

Increases in the use of plastics have made an indelible 
impact on the automotive industry that goes beyond 
the lightweighting of vehicles. Plastics have enabled 
designers to achieve new levels of vehicle performance, 
functionality, and aesthetic design. In many scenarios, 
plastics provide the only practical solution for achieving 
critical safety, weight, spatial, aesthetic, and fuel 
efficiency goals.

Although plastics have been used in automobiles 
since the 1940s,1 the use of plastics and polymer 
composites in automobiles is typically viewed as a 
modern innovation, as many of the materials that 
are considered “plastics” are a recent development. 
These advanced materials have benefited vehicle 
appearance, performance, and safety, and continue to 
offer the automotive industry new ways to improve 
its vehicles today. The creation of this growing range 
of new materials has even forced a shift in the label 
“plastics” to the more accurate “plastics and polymer 
composites.” (In order to maintain a concise narrative, 
both labels are used in this roadmap [see sidebar]).

As the development of innovative plastics and polymer 
composites has impacted the automotive industry, 
so has the changing automotive market impacted the 
focus and priorities of the plastics industry. While many 
of the same forces, such as consumer demand and 
global competition, continue to shape the automotive 
market, the marketplace of today is very different 
from what it was only a few years ago. In order to 
remain competitive and prosperous, both the plastics 
and automotive industries need an integrated strategy 
for the future, one that aligns the interests of both 
industries and effectively leverages the full potential of 
plastics and polymer composites. These industries must 
also seek to work in partnership with state and federal 
governments and non-governmental organizations 
(NGOs) to further advance the shared goals of 
addressing global climate change, ensuring security 
of energy supplies, and reducing U.S. dependency on 
foreign oil. 

This roadmap uses a variety of terms to refer to full 
range of materials that are most accurately referred 
to as plastics and polymer composites.  Alternative 
labels include polymers, plastics, and composites.

Henry Ford patented a plastic-bodied automobile in 1942.1.
Richard A Schultz, “Metallic Material Trends for North American Light Vehicles.” 2.
(Troy, Michigan: Ducker Worldwide, 2007), http://www.autosteel.org/AM/
Template.cfm?Section=PDFs&TEMPLATE=/CM/ContentDisplay.
cfm&CONTENTFILEID=9284 (accessed November, 2008) 
T. Kevin Swift, “Changing Customer Dynamics: Chemistry and Light Vehicles” 3.
(American Chemistry Council, November, 2008). 
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Automotive Markets
Over the past 25 years, automotive markets have 
undergone tremendous changes shaped by the forces 
of globalization, technological innovation, government 
regulations, and changing customer expectations. While 
these forces continue to operate, they are transforming 
the marketplace at speeds never before experienced or 
predicted. In the last five years alone, these forces have 
led to profound changes in automotive markets.

New Global Markets—The opening of markets in 
developing countries has produced a tremendous 
increase in the global demand for automobiles. 
Over 70 million vehicles were produced worldwide 
in 2007 (a 5% increase over the previous year) and 
vehicle sales are expected to recover and continue 
to increase in the future. This increase will create 
new opportunities for both the automotive and 
plastics industries. China and India, in particular, 
present strong growth potential, each boasting 
large, increasingly affluent populations and rapidly 
developing vehicle markets.3 General Motors, for 
example, saw sales in China rise 32% to nearly 
880,000 vehicles and recently announced plans 
to build hybrids in China. Ford’s China sales of all 
brands rose 87% to about 167,000 units.4

New Global Competition—Global competition 
has always been a factor in the automotive industry, 
and recent years have seen the emergence of 
powerful new competitors. China, already the third 
largest producer of vehicles (after Japan and the 
United States), increased its vehicle production by 

22% in 2007 and is expected to maintain similar 
growth until at least 2015. India and other smaller 
producers such as Hungary, Indonesia, and Ukraine 
are growing even quicker; Slovakia nearly doubled 
its production capacity in 2007, producing over half 
a million vehicles.5

New Regulations—Concerns over global energy 
supplies, environmental impacts and climate 
change, health and safety, and global economic 
developments are driving increasing government 
regulation. Recent regulations include: 

New standards on fuel economy (e.g., amended 
Corporate Average Fuel Economy [CAFE] 
standards)
New national and state emission standards
Pedestrian safety regulations in Europe
Interior air quality concerns 
The European Commission’s Registration, 
Evaluation, Authorisation, and restriction of 
CHemicals (REACH)
In addition, there are ongoing efforts toward 
the harmonization of vehicle regulations which 
are making progress in several venues, including 
the development of Global Technical Regulations 
(GTRs) under the United Nations. 

Exterior—Plastic components resist dents, dings, stone chips, and corrosion. They allow modular assembly practices, lower production 
costs, and enable advanced exterior styling. Common applications include bumpers and fascia systems, body panels, grills, lighting 
systems, trim, and glazing.

Interior—Plastics are ideal for contributing to more comfortable, durable, and aesthetically pleasing interiors while reducing noise, 
harshness, and vibrations that disturb drivers and passengers. Plastic’s design flexibility helps manufacturers create innovative, single-
piece components that lower costs. Common applications include airbags, seating, instrument panels, steering wheels, air ducts, trim, 
door panels, consoles, sound abatement, and head liners.

Electrical—As the demand for electrical and computer-aided devices increases, plastics are enabling their inclusion by providing 
lightweight, non-conductive, and flexible housing, mounts, and insulation. Common applications include component housings, switches 
and sockets, connectors, sensors, lighting systems, circuit boards, and wiring harnesses, as well as foils for capacitors and displays.

Powertrain—Plastic’s ability to withstand high temperatures and exposure to a variety of chemicals make it ideal for powertrain 
components. The use of additives, fillers, and reinforcements can vary the properties of plastics to meet specific needs. Plastics help 
minimize the number of parts needed to assemble complex components and reduce assembly costs. Applications include CV and U 
joint boots and internal transmission parts.

Chassis—Plastics are helping to make the chassis lighter, stronger, and more crash-sustainable, while reducing manufacturing 
costs.  Plastics allow multiple components to be integrated into single units. They also help to reduce noise and vibration. Common 
applications include structure, support, suspension, load floors, front-end modules, fuel tanks, and brake components.

Engine—Plastics are making under-the-hood components easier to design and easier to assemble. Plastics such as nylon, polypropylene, 
polyethylene, and thermoset polyesters hold up well in the high-temperature, corrosive environment found in the engine compartment 
while reducing engine weight and noise, harshness, and vibration levels. Common engine applications include air-intake systems, fuel-
intake systems, cooling systems, fluid containers, and valve covers.

Exhibit 2-2. Plastic Applications in Automobiles

Steve Stackhouse, 4. Automotive Industry Update 2007. (Area Development 
Online, 2007), http://www.areadevelopment.com/industryReport/feb07/
automotive.shtml.
“Slovakia—Largest Car Producer in the World.” 5. Visit Slovakia. http://
visitslovakia.wordpress.com/2008/01/28/slovakia-largest-car-producer-in-
the-world/ (accessed November, 2008)
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Electronic Innovation—Technological innovation 
in automobile electronics is continuing to 
produce new devices and electronic accessories 
for automobiles, particularly in terms of 
driver-assistance features that involve wireless 
communication with other infrastructures. Such 
features—referred to as “telematics”—include 
navigation aids, global positioning, traffic 
information, emergency service, remote engine 
diagnostics, full internet service, television, and 
satellite radio. Future additions will include active 
safety and intelligent vehicle systems. These 
technologies move from futuristic luxuries to 
commonplace necessities in the eyes of consumers, 
who also expect these accessories to be offered 
without increasing vehicle size or decreasing 
internal comfort.
Shifting Consumer Demand—Consumer
expectations often increase disproportionately to 
their willingness to sacrifice or pay. Consumers 
want more sophisticated technology, better 
mileage, and additional options for the lowest 
possible price, with no loss of performance, 

comfort, or safety. Energy prices, at a relative low 
point in 2001, recently reached unprecedented 
levels. As a result, the demand for sport utility 
vehicles (SUVs) and light-duty trucks, which at one 
point were the staple of the American automobile 
market, is declining, while hybrid-electric vehicles 
have gained a significant interest, a growing share 
of the market, and are available in an increasing 
number of makes and models. 
Continued Pursuit of Alternative-Fueled 
Vehicles—Several major automotive manufacturers 
have announced plans to develop alternative-
fueled vehicles, including plug-in hybrid electric 
vehicles (PHEVs) and all-electric vehicles. Similarly, 
interest in alternative-fueled vehicles running 
on compressed natural gas (CNG), propane, 
and E-85 ethanol continues to grow. Finally, the 
U.S. Department of Energy, in partnership with 
automotive OEMs and other partners, continues 
to pursue research and development targeting 
hydrogen-fueled vehicles.

Plastics in Automotive Markets Technology Roadmap:  A New Vision for the Road Ahead 5
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3. Vision and Strategic Goals 
often lack the proper tools to create and optimize 
plastic designs. Further, many automotive 
production and assembly processes have been 
optimized for metal components and may be 
less suitable for use with plastics. Often, plastics 
and polymer composites are not utilized to the 
full range of their unique capabilities because of 
infrastructure limitations.
Some automotive customers, as well as some 
members of industry, do not perceive plastics 
as a premium material. They may also be wary 
of using plastics in structural applications, such as 
the vehicle frame. This view is at odds with reality. 
When properly formulated and applied in an 
optimized design, plastics and polymer composites 
can provide many times the strength of steel, and 
are used today in applications in vehicles, aircraft, 
and other functions in which safety is paramount.
Today, many desirable plastics and polymer 
composites are more costly on a per pound/
kilogram or part basis than alternative 
materials. While initial material costs may be 
higher, opportunities granted in design flexibility, 
parts consolidation, vehicle weight, and many other 
benefits frequently result in lower system and life-
cycle costs.

To answer these challenges and respond to the trends 
shaping the automotive market, the automobile and 
plastics industries have identified strategic goals in eight 
areas critical to the achievement of their vision. These 
goals are not only intended for plastics manufacturers, 
but also to benefit the automotive industry. 

Strategic Goals
Exhibit 3-1 presents 15 strategic goals that articulate 
the achievements necessary for the automotive and 
plastics industries to achieve their vision. These goals 
range from the improvement of vehicle safety to the 
development of industry-wide cooperative efforts. 
The accomplishment of these goals can help to foster 
an era of renewed prosperity and innovation for the 
automobile industry by meeting and exceeding the 
consumer, environmental, and regulatory demands of 
today and tomorrow.

Safety

Safety is a critical priority in the automotive industry; 
however, incorporating new safety features can 
increase the cost and weight of vehicles. Plastics and 
polymer composites address this challenge by providing 
safety features such as air bags, seatbelts, and trim. 

The automotive industry is currently facing a host 
of new challenges that are likely to intensify in the 
years ahead. Recently, new market pressures such as 
ballooning fuel costs, a challenging business climate, 
and heightened global competition have caused 
drastic shifts throughout the automotive industry, 
limiting manufacturing capability, freedom of design, 
innovative capacity, and market success. However, 
while these challenges are immense and evolving at 
an unprecedented pace, they are not insurmountable 
and even offer significant opportunity. To address these 
challenges, the automotive and plastics industries have 
created a new vision and strategic framework to guide 
cooperative action and support needed innovation. 

A Vision for 2020
By 2020, the automotive industry and society at large 
will recognize plastics as a preferred material solution 
that meets, and in many cases sets, automotive 
performance and sustainability requirements. Plastics 
and polymer composites will continue to offer 
substantial and increasing value to automakers as they 
develop and produce vehicles that meet consumer 
demands and societal requirements. Many of the 
outstanding characteristics of plastics, such as strength, 
durability, light weight, and recyclability, have already 
been recognized by automakers. Fully capitalizing 
on the broad range of properties and functionality of 
plastics and polymer composites will allow automakers 
to further enhance the safety, comfort, performance, 
and appearance of vehicles while reducing energy use 
and environmental impacts. 

Roadmap Vision: 

By 2020, the automotive industry and society at large 
recognize plastics as a preferred material solution 
that meets, and in many cases sets, automotive 
performance and sustainability requirements.

While plastics are used extensively in vehicles today, 
there is significant room for growth as automakers 
seek innovative material solutions to design challenges. 
There are several issues that have limited the use of 
plastics in vehicles; three factors have had the greatest 
impact:

Much of today’s embedded manufacturing 
ability—both physical infrastructure and 
human capability—has evolved primarily to 
optimize the use of metals. Design engineers 

Plastics in Automotive Markets Technology Roadmap:  A New Vision for the Road Ahead 7

Copyright © 2009 American Chemistry Council. All rights reserved.



Additional innovation can allow these materials to 
further reduce the dangers associated with driving, with 
minimal impact on vehicle cost and weight. 

Functionality

Automobile customers are demanding value (more for 
less). Customer demand for increased performance 
and modern electronic devices is one of several trends 
that remains unchanged since 2001 and is likely to 
remain unchanged for the foreseeable future. However, 
customers increasingly expect many additional features 
to become available without adding cost or weight to 
the vehicle. The innovative use of plastics can enable 
automakers to meet this demand. Many vehicle 
features, such as air bags, video devices, radios, and 
global positioning systems (GPS) simply could not exist 
without the use of plastics. Even the sleek, aerodynamic 
shape of the modern vehicle is dependent on plastics. 
Increased use of plastics and polymer composites will 
give vehicle manufacturers more options and allow for 
better performing vehicles, without compromising cost 
or weight. 

Sustainability

Tomorrow’s vehicles must be produced in the most 
sustainable manner possible. The recovery and 
recycling of materials from end-of-life vehicles has 
seen extensive and reliable growth in recent years as 
corporations are increasingly being held accountable 
for their products at the end of their life cycle. To date, 
the primary focus in applying plastics and polymer 
composites in vehicles has been to enhance component 
and vehicle performance and/or to aid in lightweighting 
vehicles. In the coming years, automakers and plastics 
providers will need to combine such pursuits with even 
greater emphasis on end-of-life vehicle recovery and 
recycling, with the ultimate goal of full recoverability 
and recycling back to original or other high-end uses. 
Much of the necessary research to achieve this goal has 
been completed. 

Another facet of sustainability is the sustainability of the 
materials used to produce a vehicle. Plastics consume 
only a small fraction—just 3%—of U.S. oil and natural 

Exhibit 3-1.  Strategic Goals for Automotive Plastics

Safety
Support improved safety in automobiles at 
weight-neutral and cost-neutral position, or 
better

Functionality
Optimize vehicle functionality in a weight-
neutral and cost-neutral position, or better

Sustainability
Enable 95% content recovery and recyclability 
from end-of-life vehicles by 2015
Benchmark and reduce life-cycle energy and 
environmental costs of petroleum-, natural 
gas- and bio-based plastics in vehicles relative 
to those of alternate materials 

Productivity, Quality, and Reliability
Improve predictive engineering capabilities to 
more accurately support the performance and 
durability of automotive plastics products and 
systems
Develop new plastics and plastic-hybrid 
material design tools
Improve processing techniques and 
manufacturing efficiency to speed time to 
market
Work with American Society for Testing and 
Materials (ASTM International) to develop 
standards compliant with the International 
Organization for Standardization (ISO) by 
2020, helping to establish a stronger U.S. seat 
at the ISO table

Market Position
Increase average plastics content in vehicles 
over 2008 levels

Education
Partner with colleges and universities to 
create attractive career value proposition for 
students
Increase polymer science and engineering 
course offerings, including those specific to 
automotive applications

Partnerships & Outreach
Accelerate pace of innovation through 
cooperative R&D partnerships between 
industry, government, and academia that 
effectively leverage funding and align 
specialized resources and expertise

Communicating the Value of Plastics
Communicate life-cycle energy and 
environmental costs of plastics in vehicles 
relative to those of alternate materials 
Correlate improvements to vehicle fuel 
efficiency, safety, reliability, weight savings, and 
environmental impact to related increases in 
plastics content
Communicate the unique benefits and 
significant value that plastics add to vehicles 
through dedicated awareness campaign to 
change perception of plastics as a less effective 
material option
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gas. In use, plastics reduce energy demand during 
the life of the fleet through lightweighting, saving 88 
million barrels of oil equivalent (BOE) each year and 
avoiding 30 million tons of CO2 emissions, which helps 
to forestall climate change.6 The plastics industry must 
benchmark itself against alternate materials to assess 
and improve the sustainability of its materials. Finally, 
the innovative use of plastics can enable and facilitate 
the design of alternative drivetrain technologies that 
offer further fuel efficiency and related CO2 emissions 
reductions.

Productivity, Quality, and Reliability

The successful development of new design tools 
that incorporate plastics, polymer composites, 
and hybrid material systems will help to update an 
infrastructure that has evolved primarily with metals 
in mind. Automotive designers, lacking sufficient tools 
to effectively design for plastics and hybrid materials, 
are often forced to apply plastics in suboptimal ways, 
underutilizing the major advantages offered by these 
materials. New design tools will allow engineers to 
achieve higher levels of performance and an aesthetic 
flexibility only available through the optimal use of 
plastics. An important step in increasing quality and 
reliability will be the consideration of internationally 
recognized voluntary standards. In several cases, 
these standards have become market requirements. 
Domestic companies can ease the difficulties of 
functioning in a global industry by participating in 
international standard-setting processes such as those 
conducted under the International Organization for 
Standardization (ISO).

Increased Use of Plastics

Throughout its evolution, the increasing plastics and 
polymer composite content in vehicles has not only 
offered weight savings and performance enhancements, 
but has also enabled the freedom of design which 
separates modern vehicles from older models. Without 
plastics, such advances simply would not have been 
possible. Further increasing the use of plastics in 
vehicles is a clear metric to measure the effectiveness 
with which plastics deliver value and innovation to the 
automotive industry.

Education

The plastics industry suffers from a shortage 
of collegiate specialization, leading potentially 
interested students to be left unaware of the exciting 
opportunities inherent in a career working with plastics 
in the automotive industry. Increased exposure to 
automotive plastics in an academic setting can increase 
interest and, subsequently, the number of specialists 
entering the industry. To do so, the industry must help 
to expand the number of courses offered in polymer 
science and related engineering disciplines. Courses 
specific to automotive applications, coupled with 
industry partnerships with colleges and universities, will 
increase interest and ultimately bolster all aspects of 
the automotive industry through the addition of skilled 
workers and researchers, bringing value, growth, and 
innovation.

Partnerships & Outreach

Conducting the type of advanced R&D needed to 
optimize current products and enable the next decade 
of vehicles is a massive undertaking. Current market 
pressures are increasing the need for innovative 
products at a time when demand for automobiles is 
changing and when human and financial resources 
within the automotive industry are stretched thin. 
Continued success will require greater industry 
outreach and cooperative efforts that engage additional 
stakeholders and partners to help bear the burden and 
realize the benefits of ongoing innovation in the use of 
plastics in vehicles.

Communicating the Value of Plastics

The utility and value of plastics and polymer composites 
have never been greater. However, the public can 
sometimes hold a negative view of plastics in vehicles. 
Many consumers fail to recognize the vast range of 
plastics and polymer composites that touch their lives 
every day. In reality, the unique characteristics of these 
materials have enabled advances that benefit society in 
thousands of applications in fields as diverse as modern 
medical care to the most sophisticated electronic 
devices.  Communicating the value plastics bring to 
vehicles through improvements in safety, fuel economy, 
performance, and comfort can help to correct these 
misconceptions and drive consumer acceptance.

Association of Plastics Manufacturers in Europe. 6. Plastics—At work for a 
sustainable future. (2004), http://www.plasticseurope.org
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4. Strategy for Plastics in 
Automotive Markets 
The previous chapter presented the long-term vision 
and strategic goals that constitute the destination of this 
roadmap. The following chapters present an analysis 
of activities and action priorities for moving forward. 
This chapter provides a strategic framework that helps 
bridge the gap between aspiration and action. 

The strategic framework focuses on the development 
of an automotive industry that remains competitive 
and prosperous in the global marketplace. It is based 
on the understanding that future competitiveness and 
prosperity depends on the ability of the automotive 
industry to effectively leverage the full potential of 
plastics and polymer composites. In essence, the 
framework provides a way to think strategically about 
how the vision and goals may best be achieved. The 
strategy of the framework revolves around three 
themes for effective industry development.

The first theme for effective industry development 
is the creation of a more integrated and cooperative 
automotive value chain. In stepping up to the challenges 
of a global marketplace, the automotive industry must 
compete as an integrated whole. In many cases, the 
automotive industry has used competitive pressures 
to drive costs out of the supply chain to the extent 
that it has reduced resources for innovation and long-
term technology development. From a strategic point 
of view, it is sensible to increase communication and 
common understanding within the value chain and to 
foster greater cooperation and collaboration among 
tier firms as well as between the tiers and the OEMs. 
This is a strategically critical theme that underlies the 
vision and goals of the industry (Chapter 3) and is an 
overarching imperative for the identification of activities 
and priorities in each of the next four chapters (see 
Exhibit 4-1). 

The second theme concerns the continual 
enhancement of the sustainability, performance, and 
aesthetic benefits of the vehicles produced by the 
industry. To remain competitive and prosperous, the 
automotive industry must be able to offer vehicles 
that meet evolving customer needs and also comply 
with increasing government regulations. The full and 

effective utilization of plastics and polymer composites 
will empower the automotive industry to meet these 
diverse requirements. Plastics enable the continual 
enhancement of vehicle features and benefits. This 
theme runs through each of the next four chapters, 
but is particularly emphasized in Chapters 5 and 6 (see 
Exhibit 4-1).

The third theme concerns the development of industry 
capabilities that support the ongoing enhancement 
of vehicle sustainability, performance, and aesthetics. 
The industry’s manufacturing infrastructure must 

become fully effective while working with plastics 
and combining multiple materials into a functional 
whole. Simultaneously, the industry’s developmental 
infrastructure must become fully adept at designing 
with plastics and innovating new applications for plastics 
and polymer composites. Developing infrastructure 
capability applies to each of the next four chapters, 
although it is a particular focus of Chapters 7 and 8 (see 
Exhibit 4-1). 

Exhibit 4-1. Roadmap Structure
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5. Sustainability 
The sustainability of the automotive industry can be 
considered a measure of its effectiveness in meeting the 
health, safety, and environmental requirements for its 
products and its processes while achieving acceptable 
financial performance for participating companies. 
These requirements are typically imposed by society 
through consumer choices, public policy, and enacted 
legislation. One major component of the sustainability 
performance of the industry is the total energy and 
environmental impact of its operations and outputs 
over the entire value chain and vehicle life cycle, from 
materials manufacturing and processing to end-of-life 
materials recycling, recovery, or disposal. Sustainability 
performance is also a function of the protection that 
vehicles provide against a range of injuries and threats 
that may occur in the case of an accident, including the 
protection of vehicle occupants and pedestrians alike. 
A final aspect of sustainability is the industry’s impact 
on employment. The automotive industry strengthens 
and supports the U.S. economy by providing millions 
of jobs. Monitoring the industry’s contribution to social 
sustainability through job creation is another measure 
of its sustainability performance. 

Plastics and polymer composites have played a critical 
role in supporting automakers’ pursuit of greater 
sustainability in recent years. Plastics have enabled 
vehicle lightweighting via materials substitution, 
thereby increasing fuel economy. Leveraging the unique 
properties of plastics in both interior applications 
(e.g., seatbelts, airbags, and instrument panels) 
and exterior applications (e.g., bumpers, energy 
absorbers, windshields, head lamps, and tail lights) 
has contributed significantly to the safety of vehicles. 
In these and many other ways, including helping to 
maintain employment levels by enabling a more globally 
competitive automotive industry, plastics create greater 
sustainability in the automotive market. The automotive 
and plastics industries can continue working together 
to enable even greater sustainability for vehicles in 
the years ahead. This chapter outlines the barriers, 
potential solutions, and priorities for doing so.

Barriers & Limitations 
Several important barriers currently limit automakers’ 
ability to enhance sustainability through the use of 
plastics and polymer composites.

Misperceptions about the health, safety, and 
environmental impact of automotive plastics 
have led to a resistance to plastics that prevents 
the automotive industry from fully realizing the 
enabling benefits of plastics.

Consumers, OEMs, and tier firms sometimes 
assess the costs of plastics-enabled enhancements 
to sustainability to exceed their benefits 
or consumers’ willingness to pay for those 
enhancements.
Biases, misperceptions, and lack of understanding 
among regulators and legislators can lead to 
sustainability requirements that overlook recycling/
recovery options, life-cycle effects, or are too 
restrictive and thus limit the use of plastics and 
polymer composites. 
Certain material property issues (e.g., VOC 
emissions, flammability) and material processing 
issues (e.g., recyclability of mixed materials, 
handling and storage of liquid resins) still need to be 
considered in order to optimize the sustainability 
advantages of plastics. 

Solutions
The automotive and plastics industries have generated 
a range of potential action items that offer solutions 
to the barriers described above. These action items 
identify three general action agendas for increasing both 
the sustainability-enabling potential of plastics and the 
industry’s realization of that potential:

Promote common understanding of the impact 
of plastics on automotive sustainability. This 
action agenda focuses on establishing an accurate 
and common understanding of the actual impacts/
benefits of plastics on the cradle-to-grave 
environmental, health, and safety performance 
of the automotive industry. This effort involves 
conducting research and development efforts to 
produce accurate and complete data about the 
environmental, health, and safety impact/benefit 
of plastics. Communication efforts publicizing 
these results will help raise awareness and create 
a common, fact-based understanding throughout 
society that plastics are a sustainable material.
Advocate plastics sustainability agenda. This 
action agenda focuses on educating and influencing 
the biases, misperceptions, and misunderstandings 
of policymakers, legislators, and regulators 
regarding the impact/benefit of plastics on the 
cradle-to-grave environmental, health, and safety 
performance of the automotive industry. By 
educating this audience and advocating initiatives 
designed to promote a more informed approach 
to end-of-life vehicle solutions, the industry will 
increase legislative acceptance of plastics as a 
sustainable material choice for use in vehicles. 
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Keeping regulators and legislators informed and 
up-to-date about the importance of plastics, the 
needs and limitations of plastics manufacturers, 
and the sustainability impact/benefit of plastics 
is important to the continued consideration of 
plastics’ recycling/recovery options and life-cycle 
profile in future sustainability requirements.
Foster R&D that allows plastics to enhance 
sustainability. The greatest benefit will be 
realized by establishing an action agenda focused 
on addressing specific material property and 
the material processing issues that continue to 
limit the full realization of sustainability benefits 
of plastics. This effort involves conducting R&D 
initiatives to improve the material properties of 
plastics in regard to volatile organic compound 
(VOC) emissions, flammability, resistance to impact 
damage, and recyclability. The sustainability benefit 
of plastics will also be improved by conducting 
R&D initiatives to improve the upstream footprint 
of operations and processes involving plastics (e.g., 
the development of manufacturing processes that 
use less energy; the development of advanced 
processes that manufacture plastics from fossil-
based raw materials and renewable sources).

Top Priorities
Within the action agendas described above, there 
are specific action items that are identified as top 
priorities for improving automotive sustainability (both 
economically and environmentally) through the use 
of plastics and polymer composites. These items are 
considered top priorities because of their high potential 
for significant impact. Depending on how these items 
are implemented, this impact may be broad in nature 
and involve a longer term commitment of energy and 
resources, or it may be more near term and serve to 
strengthen interest, enthusiasm, and commitment. The 
top priority action items for sustainability are listed 
below.

Produce a life-cycle analysis of the environmental 
impact of plastics versus other materials (including 
carbon footprint and other factors).
Conduct research, design, and development 
(RD&D) to better understand the effect of vehicle 
weight and vehicle size on safety.
Communicate the economic impact of the plastics 
industry to all levels of government and society.
Demonstrate the safety of composite and plastic 
structures and widely communicate the results.
Continue to improve the ability to recycle and 
recover automotive plastics in an economically 
sustainable manner.
Communicate the advantages of plastics, 
particularly “green” properties, strength, and 
durability; highlight the benefits of plastics relative 
to other materials, particularly with regard to 
safety.
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6. Performance and Aesthetics 
Automotive performance and aesthetics requirements 
are a dynamic manifestation of changing consumer 
demands and technological advances expressed in 
a highly competitive marketplace. They reflect the 
diversity of individual preferences, needs, and desires 
regarding vehicle appearance, comfort, functionality, 
reliability, and longevity. To effectively meet consumers’ 
performance and aesthetics requirements, automakers 
must continually innovate to meet expectations. 
This mission is further realized by offering a range 
of vehicles and vehicle options that are able to meet 
each consumer’s individual combination of needs 
and desires. Plastics help to make this possible. By 
leveraging the unique properties of plastics in both 
interior and exterior applications, the automotive 
industry has significantly enhanced the performance 
and aesthetics of the vehicles it produces. Automakers 
have also been able to offer a wider range of 
options and features while improving their ability to 
customize vehicles to suit individual customers’ unique 
preferences.

Demands for enhanced performance and aesthetics 
will only increase in the years to come. Expanding the 
potential of plastics to enable superior performance 
and aesthetics and ensuring that potential is realized 
is an important part of the path toward achieving the 
vision and strategic goals of the industry. This chapter 
identifies the particular barriers and limitations of using 
plastics to this end and presents the range of research, 
education, and other activities needed to overcome 
those barriers. 

Barriers & Limitations 
While plastics and polymer composites have been used 
for decades to enhance the performance and aesthetics 
of vehicles, several barriers currently constrain 
automakers’ abilities to maximize the enabling benefit 
of plastics. 

Because of their widespread application in modern 
life, plastics are sometimes discounted and not 
perceived as a premium material solution. This 
results in market resistance, or at least a lack of 
market pull, that keeps the automotive industry 
from fully realizing the enabling benefits of high-
performance plastics. 
Several barriers currently constrain OEMs, 
stemming from the material legacy of metal in the 
automotive industry. Metal has been the default 
material choice for some components for so 
long that designers fail to consider other material 

options or inadvertently create designs that are 
biased toward metal. 
The way value is assessed and compensated 
within the industry value chain also creates 
barriers. The value-added contribution of plastics 
often manifests at a systemic (total system cost) 
level. The common practice of assessing value 
using a piecemeal (vs. total system) approach 
underestimates the value-added contribution of 
plastics. The enabling benefit of plastics is therefore 
inhibited because the use of plastics may not be 
viewed as a cost-effective solution. 
The balance of properties and costs of some 
low- to medium-volume plastics and polymer 
composites that are currently produced limit the 
range of automotive applications for which those 
materials are used. This constraint, in turn, creates 
a ceiling on the performance enabling potential of 
plastics.

Solutions
The automotive and plastics industries have generated 
a range of action items that offer potential solutions 
to the barriers described above. These action items 
identify four general action agendas for increasing both 
the performance- and aesthetics-enabling potential of 
plastics and the industry’s realization of that potential: 

OEMs recognize plastics as a preferred 
material choice. This action agenda focuses on 
creating an unbiased material selection process 
to replace the selection process that is a legacy 
of the OEM history of and comfort with metal as 
the material of choice. The industry’s realization 
of the performance and aesthetics benefits of 
plastics will be enhanced by initiatives that promote 
or stimulate more widespread consideration of 
plastics and polymer composites by OEM and Tier 
1 designers. Initiatives that induce designers to 
move the material consideration further upstream 
in the overall design process can also spur 
innovation by suppliers who may provide new ways 
of thinking. 
Create greater market pull for plastics and 
polymer composites and for the performance 
and aesthetic enhancements these materials 
can provide. The automotive industry’s realization 
of enhanced performance and aesthetic benefits 
using plastics will be improved by initiatives to 
reform the image of plastics with consumers 
by creating a broad appreciation that plastics 
are a “high-tech” solution. This initiative will be 
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enhanced by promotional efforts to create market 
buzz around plastics by creating prototypes that 
showcase the performance and aesthetic benefits 
of plastics and by publicizing technological advances 
and future innovations.
Promote systems thinking in OEMs to better 
reflect overall value of plastics. Traditionally, 
automotive OEMs have used component-based 
approaches to evaluating alternative material 
choices and estimating value-added contributions. 
This approach often fails to capture the full 
value and potential of plastics to enhance vehicle 
performance and aesthetics. Initiatives to produce 
cost/benefit analyses that model a systems-thinking 
approach and show the system-level benefits 
of plastics will help automakers and their value 
chain realize greater performance and aesthetics 
advances by fully exploiting plastics and polymer 
composites. These initiatives also should include 
models that enable systems thinking while creating 
and supplying individual components to OEMs. 
Foster R&D collaboration and funding 
mechanisms to address specific material 
property and technology issues around plastics. 
The enabling potential of plastics, while significant 
today, can be enhanced by R&D partnerships that 
lead to improved material properties for plastics, 
polymer composites, and hybrid materials. Such 
advances can open new areas of application for 
these materials while delivering innovation to 
automakers seeking to enhance performance and 
aesthetics. At the same time, R&D collaboration 
with automotive companies can further their 
realization of the enabling potential of plastics, 
particularly when specific R&D achievements 
are realized. To stimulate broad-based interest 

in plastics, such partnerships should engage a 
diverse range of R&D allies from both the public 
and private sectors and serve as a form of passive 
promotion that enhances the public attitude and 
overall disposition toward the use of plastics in 
vehicles.

Top Priorities
Within the action agendas described above, there are 
specific action items that are identified as top priorities 
for improving automotive performance and aesthetics 
through the use of plastics and polymer composites. 
These items are considered top priorities because of 
their high potential for significant impact. Depending on 
how these items are implemented, this impact may be 
broad in nature and involve a longer term commitment 
of energy and resources, or it may be more near 
term and serve to strengthen interest, enthusiasm, 
and commitment. The top priority action items for 
performance and aesthetics are listed below. 

Form partnerships between material suppliers, 
molders, and OEMs to focus development 
priorities & efforts.
Demonstrate to OEMs how a systems approach in 
design can improve the bottom line. 
Initiate partnerships to improve mixed material 
(e.g., plastics, metal, etc.) manufacturing processes 
to protect vehicles from corrosion while 
maintaining or improving energy savings and/or 
vehicle appearance.
Create plastic concept prototypes that showcase a 
“plastics” solution to key OEM problems.
Embrace emerging change-oriented vehicle 
manufacturers.
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7. Developmental Infrastructure
The developmental infrastructure embodies the 
plastics industry’s capability for innovation and 
creative problem solving in addressing automotive 
challenges and opportunities. Because it comprises 
the technological, institutional, and educational 
components for developing new plastic and polymer 
composite material applications, this infrastructure can 
be leveraged to deploy plastics to meet automotive 
industry needs in the most value-added ways. The 
effectiveness of the developmental infrastructure can 
be measured by the enhancement to productivity, 
design cycle times, and vehicle performance that is 
enabled through these innovative material solutions.

For the automotive industry to remain effective and 
capture the most value possible in the global market, 
the industry must maximize this capability within the 
value chain. A strong developmental infrastructure 
also leads to improved manufacturing capabilities and 
a stronger manufacturing infrastructure (see Chapter 
8). The continuous improvement of the developmental 
infrastructure is an important part of the path toward 
achieving the vision and strategic goals of the industry. 
This chapter informs and facilitates the continuous 
improvement of the developmental infrastructure by 
identifying the particular barriers and limitations to its 
effectiveness and determining the range of research, 
education, and other activities needed to overcome 
them.

Barriers & Limitations 
A number of barriers and limitations in the 
developmental infrastructure prevent the automotive 
industry and its customers from realizing and expanding 
the full benefit of plastics in vehicles. 

The economic risk associated with innovation 
presents some limitations. Innovation typically 
requires significant upfront investment to cover the 
costs of research, testing, prototype development, 
and so on. The size of the investment and the 
uncertainty of the payoff make it difficult for single 
firms to bear and often exceed the risk threshold of 
senior management, particularly if the automotive 
industry is enduring financial challenges.
The effectiveness of the developmental 
infrastructure is impaired by a lack of tools and 
data. Limited or incomplete material property 
data for some plastics and polymer composites 
and limited predictive engineering tools that 
incorporate those materials constrain the ability of 
automotive designers to model the performance of 

plastics. Such effective design tools are necessary 
for developing innovative material solutions in a 
cost-effective manner. 
The automotive value chain has historically had 
some difficulty in establishing collective problem-
solving agendas, forming multidisciplinary 
partnerships, and maintaining cooperation and 
collaboration across tiers and firms. Without this 
type of integration and cooperation across the 
value chain, the industry’s capacity for collective, 
system-level problem solving is significantly 
impaired.
Recognition and rewards given to top talent “on 
the floor” and “at the bench” are limited, serving 
to de-motivate or undermine the creative energy 
and engagement of the individuals who, because of 
their high level of expertise and inventiveness, have 
the greatest capacity for innovation and creative 
problem solving. 

Solutions
The automotive and plastics industries have generated 
a range of action items for public- and private-sector 
attention that offer potential solutions to the barriers 
described above and position this infrastructure as 
an asset on which to build toward the vision. These 
action items identify four general action agendas for 
maintaining and enhancing the innovation and creative 
problem-solving capabilities of the industry value 
chain in using and working with plastics and polymer 
composites.

Develop enhanced predictive engineering tools 
and material property data for plastics and 
polymer composites. Improved tools and data 
enable more designers to explore more novel 
applications, reduce cycle time, and minimize 
costs of testing and prototype development. Thus, 
infrastructure effectiveness will be improved by 
research initiatives that produce more complete, 
reliable, and standardized data about the material 
properties of plastics under different conditions. 
Software and design tools with more complex 
computational mathematics that help designers 
more effectively apply material property data to 
predict the performance of plastics in specific 
applications will greatly enhance the effectiveness 
of the developmental infrastructure. 
Expand capacity for innovation in generating 
new automotive applications that leverage 
the properties and benefits of plastics. The 
developmental infrastructure can be strengthened 
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and become more effective by providing a 
capability to explore different approaches, 
techniques, or tools for using plastics in innovative 
ways, ultimately to stimulate creativity and 
inventiveness. Building more opportunities for 
collaboration into the innovation and problem-
solving process and incorporating a more diverse 
set of skills, knowledge, and perspectives will 
improve the overall innovation capacity. Expanded 
capacity will also manifest itself through an increase 
in the scope of concerns, considerations, and issues 
that are the focus of the innovation and problem-
solving efforts of the automotive and plastics 
industries. This focus includes material properties 
and processing R&D and engineering design.
Increase motivation and engagement of top 
talent through appropriate recognition and 
rewards. By stimulating the inventiveness and 
creativity of the most talented individuals, especially 
design engineers with advanced knowledge and 
expertise in composite materials, the automotive 
and plastics industries can draw greater human 
resources to the pursuit of innovation. The human 
capital issues are focused less on education, 
training, and developing skills; rather, the focus 
is on revitalizing the people who already have 
the greatest capacity for innovation and creative 
problem solving through the use of plastics. 
Developmental infrastructure will be greatly 
enhanced by recognizing and appreciating individual 
mastery and creativity in regard to the use of 
plastics to solve pressing automotive challenges and 
to fairly reward success in such pursuits.
Develop capacity for system-level problem 
solving. Creating an infrastructure that has the 
ability to bring diverse groups, skill sets, and 
industry stakeholders together to identify and 
address system problems within the automotive 
value chain can have powerful effects. Initiatives 
to establish a formalized process or coordinating 

entity that is responsible for industry-wide planning 
and cooperative problem solving is one approach 
to creating such a capability. The industry can 
measure success in this endeavor by monitoring 
initiatives to raise awareness, build common 
understanding, and stimulate interest and a sense 
of urgency around industry-wide issues. 

Top Priorities 
Within the action agendas described above, there are 
specific action items that are identified as top priorities 
for improving the developmental infrastructure and its 
realization of the enabling potential of plastics. These 
items are considered top priorities because of their 
high potential for significant impact. Depending on 
how these items are implemented, this impact may be 
broad in nature and involve a longer term commitment 
of energy and resources, or it may be more near 
term and serve to strengthen interest, enthusiasm, 
and commitment. The top priority action items for 
developmental infrastructure are listed below.

Expand funding for public-private predictive 
engineering for plastics.
Improve predictive software for composites 
through the use of more sophisticated 
computational mathematics.
Conduct an industry gap analysis of the 
developmental infrastructure and implement a 
strategy and tactics to close the gaps.
Improve academic and continuing education 
opportunities to develop and exercise systems 
thinking.
Establish testing resources to determine and 
provide access to high-strain rate data and 
predictive engineering data.
Partner with software companies to preload and 
continually update the physical property data of 
plastics into design software sold to OEMs.
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8. Manufacturing Infrastructure 
Manufacturing is a cornerstone of economies across 
the globe. For the United States, manufacturing 
has traditionally been a competitive strength. This 
is particularly true in the automotive industry as 
evidenced by the fact that many foreign automakers’ 
leading U.S. models are being manufactured in the 
United States. An important component of the 
industry’s strength in this regard is its operational 
capacity in using and working with plastics and polymer 
composites.

The manufacturing infrastructure is that part of the 
industry value chain that involves the processing of 
plastics and polymer composite materials and the 
manufacture and assembly of vehicle components, 
systems, modules, and finished vehicles that meet 
customer and societal requirements. The effectiveness 
of the manufacturing infrastructure is measured in a 
number of ways. At the most basic level, it is measured 
by the overall timeliness, cost effectiveness, and 
productivity of the manufacturing operations and the 
quality and reliability of its outputs. Effectiveness is also 
measured by the agility, robustness, and flexibility of the 
infrastructure and its ability to operate as an integrated 
whole.

For the automotive industry to realize the full potential 
of its manufacturing infrastructure, its capability in 
using and working with plastics must be maximized 
across the industry value chain. A strong manufacturing 
infrastructure also leads to a stronger developmental 
infrastructure (see Chapter 7). The continuous 
improvement of the manufacturing infrastructure is an 
important part of the path toward achieving the vision 
and strategic goals. This chapter informs and facilitates 
the continuous improvement of this infrastructure by 
identifying the particular barriers and limitations to its 
effectiveness and by determining the range of research, 
education, and other activities needed to overcome 
them.

A rebirth of state-of-the-art manufacturing in 
the United States is expected to be an important 
byproduct of ongoing investments in nanotechnology, 
biotechnology, and renewable energy. Transportation-
related manufacturing will draw on these areas, but 
also contribute profoundly and directly to a revitalized 
manufacturing infrastructure.

Barriers & Limitations 
Today’s constraints within the manufacturing 
infrastructure create barriers that prevent the 
automotive industry from realizing the full benefit 

of plastics and polymer composites. These barriers 
provide a useful picture of the challenges involved in 
maintaining and enhancing the operational capability 
of the industry value chain in using and working with 
plastics.

Several barriers and limitations are associated 
with the material properties and manufacturing 
processes. To a large extent, the infrastructure 
is inhibited by entrenched practices that do not 
maximize the value and benefits of plastics and 
polymer composites because those practices have 
evolved primarily with metals in mind. 
The infrastructure is inhibited by a lack of uniform 
standards, performance specifications, and quality 
criteria for the use of plastics in automobiles. The 
current inconsistencies make quality assurance 
more challenging than it needs to be. 
The limited skill base of the infrastructure 
pertaining to plastics and composites is also 
limited across the entire automotive value 
chain, particularly the availability of engineering 
knowledge and expertise. This limitation constrains 
the degree to which the automotive value chain 
can be fully integrated and optimized. 
The effectiveness of the manufacturing 
infrastructure is inhibited by business and market 
dynamics that impair cooperation and cause 
difficulties in supply chain integration, creating 
resistance to change and sometimes inhibiting 
capital investments in needed infrastructure. 
The plastics/automotive infrastructure is limited 
by the present capital in place centered around 
metals.

The identification and specification of these barriers 
and limitations are important because they provide a 
context for identifying action priorities and serve as 
targets, focuses, and purposes for action initiatives. 

Solutions
The automotive and plastics industries have identified 
a range of potential solutions to the barriers described 
above and position this infrastructure as an asset on 
which to build to achieve the vision. Five general action 
agendas have emerged for maintaining and enhancing 
the operational capability of the industry value chain in 
using plastics and polymer composites to their fullest 
potential.

Enhance the operational components of the 
manufacturing infrastructure through process 
and material innovation. These operational 



Plastics in Automotive Markets Technology Roadmap:  A New Vision for the Road Ahead20

Copyright © 2009 American Chemistry Council. All rights reserved.

components may be distributed throughout 
the value chain and include material processing 
technologies, tooling, manufacturing techniques, 
and assembly processes and operations. The 
effectiveness of the manufacturing infrastructure 
will be enhanced by research and development 
efforts that produce new innovations in both 
materials and operations. Creating new ways of 
manufacturing components, systems, and vehicles 
and learning lessons from other industries that 
have successfully innovated using plastics can also 
enhance the effectiveness of the infrastructure. 
Particular areas of focus include adhesives and 
joining techniques, painting processes, and mass 
customization.
Standardize operational specifications and 
performance requirements for plastics 
performance in different applications under a 
variety of conditions. The characterization and 
standardization of operations and outputs of the 
manufacturing infrastructure are important both 
to maintaining quality control and to improving 
communication and integration across the supply 
chain. Thus, the effectiveness of the manufacturing 
infrastructure will be enhanced by generating 
cross-industry initiatives to establish uniform 
guidelines or standards, by creating materials 
and guides that disseminate these standards, and 
by developing methods to monitor and assess 
performance against the standards. 
Develop infrastructure skill base to expand 
expertise and capability to work with plastics 
and composite materials. While the first two 
agendas focus on methods improvement, this 
area addresses the management of human 
capital. For the manufacturing infrastructure, the 
human capital issue is primarily about the training 
and development of the current and future 
workforce. Improvements in the quality of science 
and technology education, starting at the high 
school level and continuing on into colleges and 
universities, can help expand a globally competitive 
manufacturing infrastructure skill base. Specific 
activities may include encouraging advocacy for 
curriculum improvements, creating mentoring 
programs and internships, and supporting initiatives 
that encourage interest in polymer composite 
material science (e.g., through scholarships). 
Additionally, a standardized personnel development 
program around plastics processes (e.g., injection 
molding), as well as standard courses with 
certificates for employees who want to stay 
with the industry and improve their capabilities/
marketability, could be established. 

Develop strategy to improve tooling design 
and manufacture expertise. While much of the 
tooling design work continues to be done within 
the United States, tool manufacturing is moving 
overseas to low labor-cost regions. In the long 
term, however, this may cause tooling design to 
also be moved overseas which would hinder U.S. 
leadership in tooling innovation and eventually lead 
to more components being manufactured overseas. 
A focused strategy to improve tooling design and 
manufacturing expertise can reverse this trend 
and maintain the strength of the manufacturing 
infrastructure in this regard. This initiative could 
be considered a specific target within the larger 
agenda of developing the infrastructure skill base. 
Work with government to improve capital asset 
turnover. The development of operational and 
manufacturing capabilities with the automotive 
industry is impaired by entrenched capital assets 
that are expensive to replace. The effectiveness 
of the manufacturing infrastructure would be 
enhanced by initiatives to inform and work with 
governments to stimulate capital asset turnover 
in the industry value chain. This could be done 
with governmental incentives, such as accelerated 
depreciation. Key activities would include the 
development of a compelling argument about how 
this cooperative effort would serve the public 
good in terms of creating jobs, leveraging the 
environmental advantages of plastics, etc.

Top Priorities
Within the action agendas described above, there are 
specific action items that are identified as top priorities 
for improving the manufacturing infrastructure and its 
realization of the enabling potential of plastics. These 
items are considered top priorities because of their 
high potential for significant impact. Depending on 
how these items are implemented, this impact may be 
broad in nature and involve a longer term commitment 
of energy and resources, or it may be more near 
term and serve to strengthen interest, enthusiasm, 
and commitment. The top priority action items for 
manufacturing infrastructure are listed below. 

Conduct R&D on the assembly and joining of 
plastics and metals. 
Develop a high-volume manufacturing and 
assembly process that is friendly to mixed 
materials.
Work with schools and engineering degree 
programs to restructure their programs to add 
more plastics-related curricula. 
Develop case studies focusing on part integration 
to clarify manufacturing advantage.
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9. The Road Ahead
This document presents a strategic roadmap for the 
development of an automotive industry that remains 
competitive and prosperous in the global marketplace. 
The central theme and message of this roadmap is that 
future competitiveness and prosperity depends on the 
ability of the automotive industry to be truly innovative 
in the pursuit of market position and to effectively 
leverage the full potential of plastics and polymer 
composites.

This roadmap provides important insight and guidance 
for the automotive industry as a whole. At the same 
time, it also sounds an important call to action for the 
plastics industry that is nested within the supply chain 
of the greater automotive industry. Given the critical 
role of plastics and polymer composites, it is important 
for the automotive and plastics industries to take the 
lead in creating a more integrated and cooperative 
automotive value chain and to spearhead efforts 
to develop the automotive industry’s capacity and 
effectiveness in leveraging the full potential of plastics. 

Implementation
Appendix A contains one-page “getting started” 
outlines for 12 of the top priority action items identified 
at the end of Chapters 5–8. There are outlines for 
one or more top priorities in each of the four areas 
discussed previously: sustainability, performance 
and aesthetics, developmental infrastructure, and 
manufacturing infrastructure. The purpose of these 
one-page outlines is to catalyze industry-level dialogue 
and planning around the implementation of this 
roadmap.

Each outline provides a more detailed description of 
the action item and the benefits that its implementation 
may achieve. The outlines also discuss opportunities for 
collaboration and identify roles for key stakeholders. 
Finally, each outline identifies steps for getting started. 
While not a complete action plan, the description of the 
initial steps is intended to provide a “jump-start” for 
an implementation initiative focused on the identified 
action item. 

The presentation of these outlines entails three 
assumptions:

The oversight, coordination, and leadership for 1.
implementation efforts will come initially from 
the ACC PD. The implementation of an industry 
roadmap is necessarily a cooperative process 
because the issues discussed are beyond the 
scope and resources of any single organization 
or agency. Implementation initiatives need to 
leverage the resources and capabilities of OEMs, 
supplier groups, universities, national laboratories, 
government, and other stakeholders. On the 
other hand, there needs to be a central entity 
that coordinates the participation of multiple 
partners and maintains the focus and energy of 
the implementation effort. ACC PD, recognized 
globally, is well positioned to take on this initial 
role.
Only a subset of these action items will be 2.
implemented at any one time. It is simply not 
possible to maintain a focused and energized 
implementation effort across 12 different fronts. 
The reason for presenting all 12 is to create a wide 
range of options for engaging stakeholder interest 
and support. Because the automotive industry 
is a cornerstone of the U.S. economy, a diverse 
collection of institutions, groups, and organizations 
have a stake in its continued success. It is therefore 
important to offer the broadest possible array of 
opportunities for participation.
This is a North American authored and focused 3.
effort, but it has global implications. It is assumed 
that the global inputs required to implement this 
roadmap will be provided by member companies 
and automotive contributors that operate at a 
global level. In other words, it is assumed that 
these companies will use their global presence to 
implement the roadmap priorities.
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Appendix A:  Brainstorm Sessions 
on Top-Priority Items
The following pages present one-page “getting started” 
outlines for 12 of the priority action items identified 
at the end of Chapters 5–8. Each outline provides a 
more detailed description of the action item and the 
benefits that its implementation may achieve. The 
outlines also discuss opportunities for collaboration and 
identify roles for key stakeholders. Finally, each outline 
identifies steps for getting started. 

It is important to note that even though these outlines 
identify steps for getting started, they are not intended 
to be action plans. Rather, they are intended to 
catalyze industry-level dialogue and planning around 
the implementation of this roadmap and to provide a 
“jump-start” for implementation initiatives. 

It should be noted as part of a focused effort on 
automobile plastics safety research, the National 
Highway Traffic Safety Administration (NHTSA) has 
under development a Plastics and Composites Intensive 
Vehicles (PCIVs) Safety Roadmap with support from 
ACC’s Plastics Division. This specialized roadmap 
focuses on the potential safety benefits of PCIVs that 
will enable their deployment by 2020. Existing PCIV-
related safety knowledge was reviewed and assessed 
to identify gaps, key research needs, and the challenges 
and opportunities for safety enhancements. The initial 
result identifies near-term, mid-term, and long-term 
research needs and priorities to facilitate the design, 
development, and future deployment of fuel efficient 
and safe PCIVs. The Safety Roadmap for Future PCIVs 
emphasizes the plastics industry’s ongoing commitment 
to safety—an effort on which ACC’s Plastics in 
Automotive Markets Technology Roadmap: A New Vision 
for the Road Ahead seeks to build.

The recommended action priorities for implementing 
Plastics in Automotive Markets Technology Roadmap: A 
New Vision for the Road Ahead are as follows:

Conduct R&D on the assembly and joining of 
plastics and other materials
Develop a high-volume corrosion prevention 
process, friendly to mixed materials, which 
prevents steel corrosion
Translate plastics processing approaches from other 
industries to the auto industry
Improve predictive software for composites 
through the use of more sophisticated 
computational mathematics
Partner with software companies to preload 
plastics physical property data into design software 
for OEMs
Conduct an industry gap analysis and establish 
a governing mechanism responsible for the 
development of a strategy and appropriate 
response
Conduct R&D to better understand the effect of 
vehicle weight and vehicle size on safety
Communicate the economic impact of the plastic 
industry to all levels of government and increase 
plastics industry education targeted to regulators, 
representatives and/or members of Congress
Demonstrate the safety profiles of composite and 
plastic structures and publish the results
Produce a life cycle analysis of the environmental 
advantages of plastics versus other materials 
(including carbon footprint)
Create a plastic concept prototype that showcases 
a “plastics” solution to a key OEM problem
Initiate a partnership between paint suppliers and 
plastic companies to develop low-temperature 
paints, providing OEMs with energy savings
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