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INTRODUCTION
Now in its eighth year, the CHF-SCI Innovation Day and Warren G. Schlinger Symposium
has grown into a well-established annual event composed of a community of researchers in
the chemical industry. Since its inception Innovation Day was designed to provide young
industrial scientists with a vista of the broader challenges and opportunities facing the
industry. Although primarily bench scientists, these researchers need to look beyond their
laboratories in order to grow into future leaders of their companies’ research programs. To
meet this need Innovation Day introduces them to broad technical, social, and regulatory
issues rather than serving as a venue for narrow scientific and technical details.
Innovation Day seeks to expose attendees to issues on the cutting edge of the innovation
frontier. In this age of complexity and global interconnectedness it is no longer sufficient for
industrial chemists to concern themselves only with technical matters. Being aware of the
broader implications of their work and of the work done in other organizations will become
increasingly critical for success. We encourage participants to step back from their day-today operations to see the bigger picture and network with their peers.
This report is intended to communicate conference findings and to provide a sense of
continuity between past and future Innovation Day events.
CHF is pleased to be able to host this annual event, and we look forward to the next
opportunity for enrichment and engagement in 2012.
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FRONTIER AREAS FOR INDUSTRIAL CHEMISTRY
At the core of Innovation Day are the informal presentations and conversations that occur
during the breakout workshops. Topics are selected by the Innovation Day Steering
Committee, members of which secure speakers and lead the discussions.
In 2011 breakout sessions discussed the following topics:
1. Sustainable Chemistry and Engineering
2. Challenges for Water Resources
3. Chemistry of Energy Sources
4. Bio-Based Chemical Feedstocks
5. Increased Food Production and the Chemical Industry
In accordance with our desire to encourage open dialogue and keep conversations “off
the record,” we attempt in the following summaries to convey a sense of what took
place during each breakout session. However, we do have an archive of many of the
PowerPoint presentations used by the speakers. If you are interested in viewing any of
these presentations, please contact jroberts@chemheritage.org.
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SUSTAINABLE CHEMISTRY AND ENGINEERING
Moderator:
Speakers:

Wayne Ranbom, Director of Research and Development, Arkema, Inc.
Elizabeth T. Papish, Assistant Professor and Graduate Advisor, Department of
Chemistry, Drexel University
Brian Mullen, Principal Scientist, Segetis
Ivan Dmochowski, Associate Professor, Department of Chemistry, University of
Pennsylvania

As sustainability becomes an economic necessity, fundamentally new chemical pathways
must be developed using green and sustainable chemistry and engineering to minimize
environmental impact. Following the principle of “better to prevent waste rather than clean
up after,” researchers are developing new processes and products, as well as improving
catalytic selectivity and efficiency in chemical reactions (which also provides cost savings).
The 2011 breakout session on Sustainable Chemistry and Engineering approached the topic
using three very different examples, though one theme in particular, biomimicry, threaded
through each presentation. Presenters addressed questions about what we can learn from
nature, how we can mimic biological processes, and how these processes can help save
energy, reduce risk, and expand our applications for organic chemistry.
Elizabeth Papish, from the Department of Chemistry at Drexel University, reviewed her
team’s current organometallic green-chemistry projects and anticipated research directions.
The overall thrust is an attempt to mimic processes occurring in nature. The group studies
the structure and function of important metalloenzymes, with an emphasis on catalysis, to
form products with less energy input. They have focused on two of nature’s most common
reactions: water oxidation and hydrogenation. In regard to water oxidation the team has had
some success with placing iridium compounds in the ligands. Reactions are carried out in
methanol—water solvent under mild conditions.
In reference to hydrogenation Papish discussed a number of model reactions under study in
academic laboratories. One model in nature involves bacteria that produce hydrogen from
organic compounds. She presented crystallographic data on several catalysts where metal
ligand structures were modified to change electron density. An important objective is
producing hydrogen with significantly lower energy input. Papish closed by stressing the
important role experimentation plays in making new discoveries.
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The session’s second speaker, Brian Mullen, gave an overview of the work currently pursued
by his green-chemistry company, Segetis. Over the past few years at Segetis the interest has
been on building new molecules from levulinic acid. Levulinic acid is of interest because it
provides a new platform for creating levulinic ketals. The acid is itself a platform molecule
from which many different derivatives can be created. Drawing on research done by the
company’s founder, Segetis looked at the top twelve bio-based materials derived from nature
and sought to translate those materials to the field of organic chemistry. Interested in making
sure the company’s research included an adequate energy balance, Mullen described Segetis’s
use of life-cycle analysis as a means to determine how much mass and energy are used from
start to finish; results are often expressed as gallons of gasoline saved. For every gallon of
product they make, Segetis saves two gallons of gas in terms of energy. In addition, for every
ton of Segetis product the company saves seven tons of CO2 equivalence. Also of interest to
Segetis is the registration of its products through the Toxic Substances Control Act and the
REACH inventories for regulatory purposes. Segetis researchers have performed toxicology
testing to assess risk to human health, such as carcinogenicity, aquatic toxicity, and eye and
skin irritation. Mullen is confident based on the test results that they are succeeding in
Segetis’s mission to design safer chemicals.
The session’s third speaker, Ivan Dmochowski, is a professor of chemistry at the University
of Pennsylvania and is associated with its Penn Park Initiative. He began his remarks by
noting the current blossoming of synthetic chemistry’s ability to control the assembly of
molecules on the very small scale. Again, researchers have been looking to biological systems
for answers, though bio-nanotechnology is still developing. There is a definite interest in
discovering and understanding the transformations carried out in biological systems;
according to a recent paper by David MacMillan (Princeton University) published in Nature,
organic chemists are now able to synthesize small quantities of any known natural product
given sufficient time and resources, though of course access to those resources is the
ongoing challenge.
Dmochowski discussed the relationship between nanotechnology and energy consumption
and conservation, where the nano fabrication processes used by the semiconductor industry
are notoriously inefficient. He used the example of the desktop computer, which consumes
four times more energy in its production than in the next few years when it sits on the desk.
These realities provide the motivation to create low-tech fabrication processes, an area in
which important advances have occurred in the last ten or so years.
Dmochowski went on to discuss how current problems can be approached through the
development of new nano particles. He described several initiatives under way in Penn labs
that might control feature sizes on nano particles:
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functionalizing proteins and binding nano particles to develop complex structures;
making nano particles more bio-friendly by cloaking them in proteins;
using vesicles for delivery of therapeutics;
using bio-friendly porphyrins for drug delivery; and
further pursuit of a project in the physics department to develop a $1,000 genome
(the project involves passing DNA through specifically designed nanopores to
determine molecular structure).
Dmochowski closed by stressing the current multidisciplinary nature of discovery.
Collaboration, he said, is needed to bridge many of the gaps between disciplines.
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CHALLENGES FOR WATER RESOURCES
Moderator:
Speakers:

James S. Alder, Senior Vice President, Operations and Technical, Celanese Corporation
Paul Freedman, President, Limnotech
M. Michael Hightower, Water for Energy Project Lead, Sandia National Laboratories

As populations, water-intensive manufacturing, and requirements for agriculture continue to
expand in such regions as India, China, and the American Southwest, water-quality and
availability issues are becoming urgent. Water stewardship has become a critical issue in both
the political and business spheres.
Paul Freedman, president of Limnotech, opened his remarks by reviewing the current supply
picture. Most water on the planet is sea water. Only 3 percent of the water is fresh, with
most of that supply contained in glaciers or aquifers. In addition, surface water is declining,
with several notable examples given, including the Colorado River. In many ways water is a
local issue: the Great Lakes hold 20 percent of the world’s fresh water, which means
availability is not an issue in that region. Water is not like carbon and CO2, where a local
emission has world impact. Drivers on the demand side include population growth, food
and agriculture, urbanization (concentrated local use), a rising standard of living, and climate
change.
As corporate water stewardship becomes the norm, companies are concerned with a number
of risks:
physical risk—can they make their product? (Beverage makers have faced periodic
shutdowns, along with energy companies in the southeastern United States);
regulatory risk—new facility approvals or renewal of permits; and
reputational risk—investors and the general public expect environmental
stewardship, and so ISO standards are being developed to standardize water risk
reporting.
Freedman observed that the chemical industry is somewhat behind the curve in this area.
The industry has traditionally viewed water as a cost issue, and that cost has been low
compared with other costs, such as feedstocks.
Freedman explained how companies are defining their “water footprint”—an attempt to
create an analog to the well-known carbon footprint. This concept requires long-term
thinking: how much embedded or virtual water is required? If a company bottles a beverage,
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how much water was required to grow the sugar? Freedman gave several examples: a slice of
bread represents 10 liters of water; a glass of orange juice requires 128 liters; and a cup of
coffee requires 140 liters. In comparison, in the chemical industry, 8 to 12 kilograms of water
are required to derive 1 kilogram of polyolefin. He also reviewed several other tools being
used in risk assessments. A global water tool can be used to screen, using geography, which
operations are or will likely be at risk. The World Resource Institute has developed a tool
using twenty-one metrics that identifies risks related to water and can be used in making
plant location decisions. The World Wildlife Fund has a model that ranks risk by area for
particular types of industry.
Freedman closed by posing a number of opportunities that new technologies might address:
improvements in drinking water and sanitation, agricultural improvements, recovering
minerals or nutrients from gray water, and new membrane materials for treatment plants.
The second speaker, M. Michael Hightower from Sandia National Laboratories, began his
remarks by reviewing a number of studies done by the U.S. government. He showed maps
defining critical regions. Surface water has been exhausted in many areas; these areas have
been overpumped, using nonrechargeable “fossil” water largely owing to agricultural needs.
The same trends are apparent on a worldwide basis. One response is water reuse, and
desalinization has increased by 10 percent. However, treatment of salt water brings with it
increased energy challenges.
Hightower moved on to discuss the water–energy nexus. A lot of water is required to
generate energy, and treating water is energy intensive. Shifts in energy production can bring
major changes in water use. Several pertinent examples were given:
One megawatt hour of electricity generated from fossil fuel requires 1,000 liters of
water, with natural gas requiring somewhat less.
Concentrated solar requires several thousand liters per megawatt hour.
Carbon sequestration is a big consumer in the medium that captures the CO2.
Grain ethanol requires a lot of water and energy.
Fracking the Marcellus shale requires 2.5 million gallons per day per well, most of
which is not recovered.
Hightower closed with a discussion of R&D challenges:
new materials for membranes in reverse osmosis;
removal of materials concentrated by reuse of agricultural water;
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recovery of phosphorus from gray water; and
new battery materials.
Session participants then discussed a number of issues raised by the presentations:
Which use segment is the most important target for conservation? Consensus:
agriculture.
Isn’t water a closed system (the water cycle)? Answer: yes, but it can be removed
from a local system.
Climate change increases the extremity of local overage or underage.

Innovation Frontiers in Industrial Chemistry
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CHEMISTRY OF ENERGY SOURCES
Moderator:
Speakers:

Michael C. Kerby, Global Chemical Research Manager, ExxonMobil Chemical
Company
Michael Parker, Technical Advisor, ExxonMobil Production Company
T. Alan Hatton, Koch School of Chemical Engineering Practice, Massachusetts Institute
of Technology

With fossil-fuel production at or near its peak and the cost of oil hovering at $100 per barrel,
the chemical industry is intensifying its search for alternative energy sources that are more
abundant, renewable, and environmentally friendly. Methods that show promise include biobased fuels, hydrogen fuel, advanced solar systems, and wind. Nuclear energy has certainly
received a setback with the disaster at the Fukushima power plant in Japan following a
tsunami, but will it still play a role? Meanwhile, innovations that minimize waste from
generation to transmission to consumption lead to more efficient energy use.
Michael Kerby, global chemical research manager for ExxonMobil Chemical Company,
began the session with a short review of the current state of the energy industry. He noted
advances in shale gas and clean coal, and gave the audience an overview of the global
demand for fuel by year and by projected supply sources (biomass, coal, oil, gas, etc.).
He then turned the floor over to Michael Parker, technical advisor for ExxonMobil
Production Company, whose talk was entitled “Natural Gas: An Abundant, Cleaner-Burning
Energy Solution.” Parker began by recapping the projection for natural-gas demand. While
the total demand for energy was seen as flat in the intermediate term, gas is expected to
provide an increasing share of energy from conventional hydrocarbons. Drivers for use of
gas include the ability to satisfy peak loads and lower emissions along with security of supply.
He then described the typical shale-gas fracturing process in detail, including the physical
drilling of the well (directional drilling), cementing, and fracturing of the shale formation.
Parker presented information on the composition of the fracturing fluid, which is about 90
percent water, 8 to 9 percent sand, and 0.5 to 2 percent chemical additives. These additives
include inorganic acids, sodium chloride, polyacrylamids, surfactants, and biocides.
Additional discussion before and after the talk centered on the general process of extraction,
the additives in the fracking fluid, and the environmental impact of shale-gas production.
The session was then turned over to T. Alan Hatton from the Koch School of Chemical
Engineering Practice at the Massachusetts Institute of Technology (MIT) for his talk,
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“Mitigating the Carbon Problem: CO2 Capture, Storage, and Conversion.” Hatton opened
with a discussion of the sources of increased atmospheric CO2. Capture from point sources,
such as power plants, is an obvious target. He described three major classifications of
capture technologies: removal from flue gas (which is 15 percent CO2), removal during
gasification of the coal, and removal of nitrogen from the combustion gas before burning.
Hatton discussed flue-gas scrubbing in some detail. The main thrust of current work is to
reduce energy load in the scrubbing process. A 500-megawatt plant generates 10,000 tons of
CO2 per day. Removing 90 percent of that CO2 takes enough energy to reduce the overall
thermal efficiency from 39 percent down to 29 percent, and this shift translates to $50 per
ton of CO2 avoided. The goal of current work is $30.
Hatton then described a number of novel removal technologies now being explored:
different amine systems, including ethanol and diethanol amines;
use of amino acids;
chilled ammonia technology;
biocatalytic enzymes to catalyze the absorption reactions;
phase-change absorbents (capture with a solid, which is then subjected to a phase
change to release the CO2);
ionic liquids;
membrane separations, including liquid membranes;
solid adsorbents, including zeolites with shape-selective pore structures; and
electrochemical processes (a particular research interest of Hatton’s group at MIT).
Some of the new systems are adversely affected by moisture. There are also attempts to
remove CO2 and SO2 together, simplifying the treatment process.
Hatton closed by reviewing options for the sequestration process itself, including disposal in
geologic formations, disposal in the ocean, fixing the CO2 in cement, and conversion to a
biofuel.
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BIO-BASED CHEMICAL FEEDSTOCKS
Moderator:
Speakers:

Carl Bilgrien, Vice President of Research and Development, Arizona Chemical
Company
Michael Sanford, Research Manager, Biofuels, DuPont
Abhay Deshpande, Technology Manager, Resins, Arizona Chemical Company

Driven by the attention paid by the public to sustainability and by the increasing cost of
fossil fuels, many companies are exploring ways to produce basic petrochemicals from
renewable sources rather than crude oil. The goal of applying emerging technologies that
can economically convert biomass to chemicals now seems tantalizingly close. Although a
number of companies have announced plans to produce products like butanediol, acrylic
acid, and bio-plastics, formidable scale-up, feedstock supply, and logistics issues remain.
In this session, moderated by Carl Bilgrien of the Arizona Chemical Company, two panelists
spoke about their companies’ current use of bio-based feedstocks and how those feedstocks
could impact products in the future. Bilgrien began by outlining why bio-based feedstocks
demand their own breakout session: the increasing commitment of companies to
sustainability; the desire to lessen reliance on the consumption of oil; the need for supplychain diversification; the value of these feedstocks in certain markets; and, among other
reasons, a more informed public asking questions about the content of products. Bilgrien
also classified three main groupings of biorenewables: bio-refining, biomass conversion, and
metabolic engineering, including biomaterials.
Michael Sanford, research manager for Biofuels at DuPont, began his presentation by
providing an overview of DuPont’s reasons for developing bio-based feedstocks, including
the transition from a fossil fuel to a renewable economy and broader global challenges, such
as the urgent need to increase food production. Sanford explained that while the petroleumbased economy has mainly driven world advances in living standards to date, DuPont has a
strong desire to reduce its use of petroleum. Consequently, the company is focused on how
it can apply new technology to renewable feedstocks and create products similar to those
that consumers use today. To do this, according to Sanford, DuPont uses its unique
capabilities to integrate chemistry and biology. Sanford also discussed the large role played
by metabolic engineering, as DuPont’s goal in using metabolic engineering is to manipulate
metabolic pathways—inserting or deleting genes, up and down regulating pathways—and to
extract them for a different purpose. Both genomics and bioinformatics have also become
increasingly important.
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Sanford provided two examples of DuPont’s work in this area: bioPDO (1,3 propanediol,
commercially known as Sorona polymer), which is substituted in polyester resin; and omega3 essential oils. To produce bioPDO, DuPont collaborated with Genencore on metabolic
engineering to combine the capabilities of two microorganisms, to convert sugar to PDO
into a single microorganism and then to build the combined pathway in E. coli. The science
was successful, but Sanford emphasized that success raised other questions, including how
the new product would be incorporated into fiber and what new spinning technologies
might be necessary to make this product commercially successful. DuPont adopted a holistic
approach to release a successful product, Sorona fiber, via bio-based feedstocks in 2006.
DuPont’s work on a sustainable, non‒fish derived omega-3 oil (specifically, eicosapentaenoic
acid or EPA) is in an earlier stage than the work on Sorona. Research began with Yarrowia
lipolytica, a natural, oil-producing organism, which was then genetically modified to establish
a pathway from linoleic acid, which is on the way to EPA (a 20-carbon fatty acid), to EPA
itself. The result is an organism that creates more oil than the native organism; 56 percent of
that oil is EPA. Process engineering to reduce cost is now under way. Overall, these two
examples show what Sanford calls “the tip of the iceberg” in terms of where DuPont is
headed regarding biomaterials.
Abhay Deshpande, an expert in terpenes from the Arizona Chemical Company, framed his
talk by discussing the creation of value from pine-derived feedstocks. He first defined a biorefinery by explaining that in a bio-refinery biomass feedstocks are converted and separated
into a spectrum of valuable products in four categories: platforms, products, feedstocks, and
processes.
Deshpande summarized the chemical processes behind Arizona Chemical’s bio-refinery,
noting that their biomass-feedstocks are made from crude tall oil and crude
sulfateturpentine, then refined into rosin, fatty acids, and terpenes. Further chemical
separation turns those compounds into products. One specific product, TOFA (tall oil fatty
acid), is a bio-derived polymer building block that has many industrial uses, including
adhesive applications. Deshpande explained the process of converting rosin (TOR) by
esterification to create glycerol ester and pentaerythritol esters. Four distinct terpenes are
mixed and matched to develop a terpene-based resin to suit the need of specific applications.
Applications include metalworking, adhesives, energy and mining, pharmaceuticals, and food
additives. He concluded by noting that there are multiple high-value applications for the biorefinery products.
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The group discussion began with questions related to a fear of nanomaterials and genetically
modified organisms. Further questions were related to sustainability and the value of “green”
in today’s consumer economy: are customers willing to pay extra for bio-derived products,
and what sort of value are consumers placing on bioPDO? Sanford provided an example
from DuPont, explaining that people seem to be willing to pay more for personal-care
products; in terms of commodity materials the cost position‒value position is looked at by
consumers first, and green is a part of that equation. A session attendee noted that while
being bio-derived is a plus, performance is where companies will capture value. This opinion
was confirmed by panelists and other attendees. Sanford noted that in DuPont’s view
Europe’s and Asia’s hesitation to use genetically modified organisms and nanomaterials
comes from a desire to be ahead of possible new regulations. Final discussion centered on
how to establish skills required for innovation in renewables and biotechnology. Various
panelists and attendees concluded that having a broad interdisciplinary view and the ability
to combine various fields will be requirements for new hires. Additional discussion focused
on availability of multidisciplinary programs in universities and the role of open innovation.
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INCREASED FOOD PRODUCTION AND THE CHEMICAL INDUSTRY
Moderator:
Speakers:

Robert O. Kenworthy, Manager of Affiliate Relations, Chemical Heritage Foundation
L. Val Giddings, President, Prometheus AB
Jon Fobes, Vice President of Research and Regulatory Affairs, Dow AgroFresh

The latest projections by the United Nations show the world population increasing by 34
percent to just over 9 billion by 2050, with nearly all the growth occurring in developing
countries. The Food and Agricultural Organization (FAO) projects a resultant 70 percent
increase in demand for food. With limited additional arable land available, 90 percent of the
supply that satisfies this additional demand must come from increased yields or nutritional
content. Attaining this increased productivity will create considerable technological
challenges for farmers, seed companies, chemical companies, and others, on such wideranging issues as water use and efficiency, pesticide and herbicide consumption, land
productivity, and the development of new traits.
The first speaker, Val Giddings, president of Prometheus AB, established the magnitude of
the issue both from a global and a regional perspective. He noted that the FAO expects a
full 70 percent of the needed gains to come from innovative technologies. While the
twentieth century “Green Revolution” solutions were produced by the application of
fertilizer and crop-protection chemicals, the twenty-first century “Doubly Green
Revolution” solutions will be based on the techniques of the Green Revolution with the
added solutions from work with the internal chemistry of the plants themselves. Both are
essential and indispensable. Giddings asserted that the products of agricultural biotechnology
are becoming the new “conventional” standard.
He then projected the number of genetic-modification events anticipated in the next five
years by region and discussed the importance of each crop for that region. As these events
progress through stages, the most advanced are expected to include such complex
polygenetic traits as water metabolism and N2 fixation.
In the second presentation of the session Jon Fobes of Dow AgroFresh talked about the
progress being made in food preservation through chemically delaying the ethylene-triggered
onset of senescence with the application of 1-methylcyclopropene (1-MCP). Before
discussing the mechanism by which this molecule works, however, he noted that about
25 percent of all food produced is wasted to post-harvest problems. These problems are
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over-ripening (primarily from C2H4),
under-ripening,
insects,
rodents,
fungi,
bacteria, and
shrinkage and dehydration (often from respiration).
Fobes then proceeded to explain the mechanism of plants producing ethylene when under
stress and how that ethylene causes the onset of senescence. He further presented the
research done at North Carolina State University (NCSU) on 1-MCP and showed how that
molecule is a sterical clone for ethylene, interfering with its action on plant cells, and how it
blocks the synthesis of proteins and enzymes.
This technical discussion was followed by several illustrations of the effect and a challenge
issued by Fobes for anyone to compare in October a freshly picked apple with a year-old
apple from the same tree that had been preserved with SmartFresh, AgroFresh’s brand name
for 1-MCP. He also noted that 1-MCP continues to be the source of greatest income to
NCSU from licensed intellectual property—a license that AgroFresh holds globally and
exclusively.

16 Reynolds

APPENDIX I: ESTABLISHING A CULTURE OF INNOVATION
Continuing a practice initiated several years ago, an optional workshop based on innovation
studies was held for those arriving early on the afternoon before Innovation Day.
“Establishing a Culture of Innovation” was based on recent interviews, sponsored by the
Industrial Research Institute (IRI), of executives from companies with a demonstrated
history of commercializing new innovations. The workshop presented early findings of the
IRI study. Executives from several of the participating companies shared real-life examples
from their organizations.
Workshop
Leader:
Panelists:

Pam Henderson, President, NewEdge
Monty Alger, Vice President and Chief Technology Officer, Air Products and Chemicals
Stacey Balderson, Global Strategy Leader, DuPont
Ann Burnell, Director, Advanced Programs and Innovation, SABIC Innovative Plastics

Thematic questions included the following:
What differentiates organizations with a strong record of breakthrough innovations?
How do they identify and commercialize successful opportunities?
How do they achieve balance between “technology push” and “market pull”?
What are the tools and specific mechanisms that have shown success?
Henderson began the workshop with an overview of emerging practices to encourage
breakthrough innovation. These included
the mapping of technical, societal, and industry trends to gain early market insight;
the practice of open innovation; and
the provision to researchers of adequate creative time and space.
She provided descriptors of characteristics for organizational structure, market-research
functioning, corporate culture, and innovation strategy that can place an organization on a
scale of least to most sophisticated in innovation management. Henderson went on to talk
about opportunity landscaping, a tool to drive innovation that starts with opportunities
rather than ideas. Using an example of an imaginary consumer-products company, she
illustrated the process with useful visual tools to articulate gaps in the marketplace for insectcontrol products.
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The first panelist, Monty Alger, discussed innovation management at Air Products and
Chemicals. He had concluded, based on historical patterns for development of new
technology platforms over several decades, that the time from idea to commercialization
was compressing while the lifetimes of new platforms were also becoming shorter.
In response, it was necessary to implement a clear, defined process. A dedicated team (later
nicknamed the Dream Team) was formed to generate and validate new ideas for growth.
Alger described how the team was staffed and organized, and gave specific examples of ideas
that were developed and evaluated. One insight gained from the process was the need to
eliminate bad ideas early. The Dream Team was generally able to speed up the process of
implementing innovations.
Stacey Balderson followed with an example of opportunity-driven innovation in DuPont’s
Building Products Division. She introduced the concept of “disruptive market research.”
This practice used face-to-face discussions of interviews with industry members. The
interviewing team contained researchers who participated in the calls, and, although
interviews were meant to be unstructured, they followed a carefully developed protocol as
the goal was an understanding of an entire industry culture. Balderson shared question lists
and hints for conducting the interviews. She then presented a specific example that resulted
in the formation of a building science‒engineering service. Interviews revealed that
architects, engineers, and contractors lacked knowledge and the ability to integrate the
optimization of energy use into the design of building systems. In the end DuPont worked
with the industry and the Department of Energy to develop the “Building America”
program.
The final panelist, Ann Burnell from SABIC Innovative Plastics, provided another example
of connecting to emerging trends. In another variant of disruptive market research, SABIC
Plastics created cross-functional teams to view the “ecosystem” for an industry segment and
to bring an early market focus. Burnell also stressed the importance of including
technologists in the teams interviewing industry experts. In SABIC’s process, teams were
formed for a specific project and then disbanded. This practice allowed more researchers to
gain experience and carry back the learning to the bench. Burnell emphasized the need to
focus on areas that align with a company’s capabilities and appetite for risk.
The workshop closed with general questions from the attendees. Topics included the
following:
What are the benefits of and drawbacks to having a small, dedicated innovation team
as opposed to a general responsibility of all researchers?

18 Reynolds

Who funds general, long-range innovation or, in this case, something like a Dream
Team?
How can companies provide researchers with free time to innovate?
How does a company make a decision about the timing of killing bad ideas—when is
too early or not early enough?

About Innovation Day
To promote early career innovation, the Chemical Heritage Foundation and the Society of Chemical
Industry jointly organize an annual Innovation Day, consisting of the Warren G. Schlinger Symposium,
Gordon E. Moore Medal presentation, and Perkin Medal award ceremony. The Schlinger Symposium
brings together promising young scientists and technology leaders from across the chemical
industries with a focus on frontiers of chemical R&D. Plenary and breakout sessions are oriented to
areas where the chemical industry interfaces with other emerging business sectors. In combination
with the award ceremonies, the Schlinger Symposium offers attendees the opportunity to learn
about cutting-edge science and technology, exchange ideas with peer industrial researchers and
entrepreneurs, and prepare to be innovation leaders.

About the Chemical Heritage Foundation
The Chemical Heritage Foundation (CHF) fosters an understanding of chemistry’s impact on society.
An independent nonprofit organization, we strive to
•
•
•

Inspire a passion for chemistry;
Highlight chemistry’s role in meeting current social challenges; and
Preserve the story of chemistry and its technologies and industries across centuries.

CHF maintains major collections of instruments, fine art, photographs, papers, and books. We host
conferences and lectures, support research, offer fellowships, and produce educational materials.
Our museum and public programs explore subjects ranging from alchemy to nanotechnology.

About CHF’s Center for Contemporary History and Policy
The Center for Contemporary History and Policy offers historically grounded perspectives on issues
related to the molecular sciences and technologies. The center’s programmatic initiatives draw on
diverse historical and contemporary source materials to provide knowledge, perspective, and advice
to stakeholders from industry, academia, government, and citizen groups.
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