
 In a few brief sentences, 
President Barack Obama 
articulated to the nation and the 
world that solutions to society’s 

as the development of a more 

depended on the accelerated, 
cost-effective introduction of 

to market. While the materials 
community was well aware of 
these connections, the level 

Lynne Robinson

“To help businesses discover, develop, and deploy new materials twice as fast, we’re launching what 
we call the Materials Genome Initiative.The invention of silicon circuits and lithium-ion batteries made 
computers and iPods and iPads possible, but it took years to get those technologies from the drawing 
board to the marketplace. We can do it faster.”

—U.S. President Barack Obama, June 24, 2011, Carnegie Mellon University, Pittsburgh, PA

Cyrus Wadia

the Silicon Valley, as well as his role at the University of 
California, Berkeley, as a faculty member, research scientist, 
and co-director of Clean Tech to Market. “While all the 

direction to reach that vision,” commented Charles H. Ward, 

 Wadia left the White House in February 2015, almost 

JOM about 

expectations for the months and years ahead.
 
JOM: What was involved in laying the groundwork for 
the launch of MGI?
Wadia:

forward. I was particularly interested in the issue of 
time to market. I had lived this in my previous work and 

JOM: How would you describe the momentum for MGI 
once it was announced?
Wadia: It’s been a rocket ship that has traveled well beyond 

Wadia’s leadership when he joined the White House in 

to develop an infrastructure for materials discovery and 

envisioned to support the development of computational 
tools, software, new methods for material characterization, 
and open standards and databases that would make the 
process of advanced materials development faster and less 
expensive. 
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materials innovation and development would be done 

That’s unusual, because many times, the White House 

of the initiative, where I was personally able to shepherd 

opinion.  

JOM: MGI articulated a distinct shift in how materials 
have traditionally been developed and brought to 
market. What challenges did this present in trying to 
move it forward?
Wadia

under and look for their piece of the pie. This is how 
new research and development initiatives are sometimes 
perceived by members of the academic community. It took 

by the community for the community. For me, the culture 

JOM: How would you characterize the evolution of that 
culture since 2011?
Wadia:
pervaded the community and is part of the vernacular now. 

2011, I received a lot of resistance. “You want us to open 
data?” “How does this relate to my research and does this 

come from. My personal view is that it’s a symptom of the 

a movement from that perspective. 

JOM: What could you point to as the single largest 
contributor to this progress? 
Wadia
Any time have you have the president of the United 

attention. People feel that this is real. We also have the 

Figure 1. (Credit: Materials Genome Initiative for Global 
Competitiveness, NSTC, Washington, DC 2011; 
www.whitehouse.gov/sites/default/fi les/microsites/ostp
/materials_genome_initiative-fi nal.pdf.

 The Materials Genome Initiative has two core 
objectives: developing a materials innovation 
infrastructure and encouraging a change in culture. 
Figure 1 presents the key components of that 
envisioned infrastructure and areas of application. 
Three basic elements of modern science—
computational and experimental methods, along with 
data tools—are presented on the interior as integrated 
components. This approach drives the culture change 
that MGI advocates toward an open, collaborative 
research environment.

The MGI Infrastructure
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JOM: What other factors were in your favor when MGI 
was announced?
Wadia:

point. Computational power was cheaper, with capabilities 
that had never before existed, and data informatics was a 

important materials to be deployed effectively. There were 

JOM
milestones in MGI’s development?
Wadia:
white paper served that. The president’s support was 

is dollars deployed. We’ve moved about $400 million out 

of individual impacts. We have funded 500 different 
researchers across 200 different institutions with that money. 

like the NIST Centers for Excellence in Advanced Materials 

JOM: In reference to MGI’s recently published strategic 
plan, what are the key takeaways that you would like to 
highlight to the materials community? 
Wadia:

This hasn’t really happened as explicitly as called out in the 

accomplish this.

The “
almost every initiative, but if I had to pick an area where we 
are a little behind, it would be that one. We still need to work 

the new types of educational efforts that are required so that 

JOM: What steps have been taken to ensure the ongoing 
sustainability of MGI?
Wadia:
Council subcommittee that I expect to live beyond the 
current administration. This subcommittee is chaired and 

the clock on that.  

Priorities for Progress: 
The MGI Strategic Plan
 In December 2014, the National Science and 
Technology Council published the Materials Genome 
Initiative (MGI) Strategic plan, prepared by the Council’s 
Subcommittee on MGI. While the plan goes into great 
detail regarding milestones and tactics, its framework 
rests on four strategic goals:

1. Enable a Paradigm Shift in Culture: This focuses 
on encouraging and facilitating an integrated 
team approach that links computation, data, and 
experiment and crosses boundaries between 
academia, national and federal laboratories, and 
industry.

2. Integrate Experiments, Computation, and Theory: 
The intent of this is to equip the materials 
community with advanced tools and techniques 
to work across materials classes and along the 
materials development continuum from research to 
industrial application.

3. Facilitate Access to Materials Data: This 
encompasses combining data from experiment 
and computation into a searchable materials data 
infrastructure and encouraging researchers to 
make their data available to others. 

4. Equip the Next-Generation Materials Workforce: 
Appropriate and effective training for careers 
in academia or industry, as well as high-tech 
manufacturing jobs, is the focus of this goal.

 To download the entire MGI Strategic Plan, visit 
www.whitehouse.gov/mgi. 
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Taking an Early and Sustained Lead on MGI
  The evidence is in the 
e-mail.
  Charles H. Ward still has 
it, sent from TMS less than 
two months after the U.S. 
Materials Genome Initiative 
(MGI) was formally announced 
in June 2011. The topic was 
the organization of an ad 
hoc committee to explore 
the creation of a new peer-
reviewed journal addressing 
the principles laid out in 
MGI’s vision and goals. “Now 

of how our fi eld can best evolve in response to the 
opportunities and challenges we face,” said Ward.
  Beyond his leadership roles with TMS, Ward has 
been involved with helping MGI grow and evolve since 
its formative stages in 2010. He is currently co-chair of 
the MGI Subcommittee established in 2012 to make 
recommendations to the White House National Science 
and Technology Council and Offi ce of Science and 
Technology Policy. Along with his co-chair, Linda Horton, 
U.S. Department of Energy, Ward is responsible for 
leading the subcommittee to coordinate interagency MGI 
activities and advise on policies that infl uence advanced 
materials research and development. “At present, we’re 
concentrating on delivering on the goals set in the MGI 
Strategic Plan that was released in December 2014,” he 
said.
  While MGI has spawned innumerable projects, 
collaborations, and initiatives, Ward believes that its most 
lasting impact—particularly as it moves forward with its 
strategic plan—“will be widening discussion and a greater 
adoption of integration of knowledge and tools between 
science and engineering and materials, manufacturing, 
and product design. I believe this approach can make our 
fi eld even more responsive and impactful.”
  “Like many large science and technology initiatives, I 
feel that MGI’s greatest contribution so far has been to 
add a new perspective to the community’s conversation 
on how materials science and engineering should grow in 
response to our changing environment,” Ward continued.  
He noted that TMS’s current path for advancing this 
conversation is “right on track,” saying “There are plenty 
of opportunities for members to participate—from 
taking part in the technical dialogue offered through 
TMS conference programming that provides an MGI 
perspective to contributing an article to IMMI.”

that’s responsive,” remarked Ward, Lead for Integrated 
Computational Materials Science and Engineering, 
Materials and Manufacturing Directorate, Air Force 
Research Laboratory. “TMS was clearly an early leader 
on MGI.”
  Since that time, Ward describes TMS’s approach to 
MGI as “all in.” The peer-reviewed journal discussed 
in that early e-mail evolved into Integrating Materials 
and Manufacturing Innovation (IMMI), an open access 
publication launched in 2012. Ward serves as IMMI’s 
editor-in-chief and is the immediate past chair of 
the Materials Innovation Committee, established by 
TMS to provide strategic direction on materials and 
manufacturing innovation topics and concepts promoted 
by MGI. 
  Ward is quick to list a number of other TMS activities 
and programs related to MGI, many of them emanating 
from a goal adopted in both the 2015 and 2018 TMS 
strategic plans: “Be the natural home and advocate for 
materials and manufacturing innovation.” “Over time, I 
believe all of these efforts will help shape our perspective 

Charles H. Ward

I think, most importantly, we have lots of voices from 

driven by the community, and in many ways, outside the 

JOM: 
MGI in the forseeable future?
Wadia: As I alluded to earlier, the majority of collective 

on public/private partnerships. And, we need a metric 

can track that, it will be quite powerful.

JOM: What is the role of professional societies, like 
TMS, in supporting this progress?

Wadia:
involvement from the materials community to make 

That’s not possible, obviously, so others need to carry that 

and activity within their membership base than I could 
ever try to reach, so their buy-in has been critical. TMS, in 
particular, was an early advocate and champion of what we 

effort. Success rests as much on the shoulders of 
professional societies like TMS as on the White House 

who is involved in advanced materials development and 
production has an important part to play. 
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2011
1st World Congress on ICME

Although organized long before MGI’s June 2011 
announcement, the 1st World Congress on ICME, held 
July 10–14 of that same year, could not have been better 
timed. More than 230 scientists and engineers committed 
to widespread adoption of ICME convened to discuss, 
among other topics, the challenges and details involved 
in developing the materials innovation infrastructure 
envisioned by MGI.

MGI Strategic Scoping Session
In conjunction with Materials Science & Technology 2011 
(MS&T11) in Columbus, Ohio, TMS organized an MGI 
Strategic Scoping Session that engaged representatives 
from 13 engineering and scientific professional societies. 
A priority for the facilitated workshop was to lay the 
groundwork for future action, with participants providing 
insights on what steps could be taken to reduce 
barriers to collaboration, while also identifying the most 
critical characteristics of a future materials innovation 
infrastructure.

2012
TMS 2015 Strategic Plan
“Be the recognized home for and advocate of materials and 
manufacturing innovation” was one of five strategic goals 
providing the infrastructure for the TMS 2015 strategic plan, 
adopted by the TMS Board of Directors in March.
 

Materials Innovation Committee 
Established
The committee’s charge encompasses implementing 
strategic directions determined by the TMS Board of 
Directors, as well as making recommendations, in the area 
of materials and manufacturing innovation as guided by the 
strategic plan. This includes overseeing TMS’s response 
to and support of MGI. The majority of TMS MGI-related 
activities presented in this article have at least been 
coordinated with this committee. 

Enabling MGI: A Timeline of TMS Support
since that time, TMS volunteers have developed 
countless symposia, plenary sessions, journal topics, and 

 

Integrating Materials 
and Manufacturing 
Innovation (IMMI) 
Launched
An open access journal 
co-published by TMS and 
Springer, IMMI was created 
to help build a seamless 
and dynamic engineering 
design framework supporting 
the accelerated discovery, 
development, and application 

of materials, materials systems, and materials processes 
for practical use in manufacturing. To access details on 
IMMI ’s unique features and benefits and to submit a 
manuscript, visit www.immijournal.com.

TMS Materials/Manufacturing Leaders 
Summit
At the encouragement of the White House Office of 
Science and Technology Policy (OSTP) and in cooperation 
with the U.S. Council on Competitiveness, TMS convened 
nearly 50 senior-level thought leaders from throughout 
the materials and manufacturing communities on March 
14 and 15 to identify strategies for creating a materials 
innovation infrastructure. An outcome of the summit was 
the creation of the Orlando Materials Innovation Principles 
to provide guidance in pursuing collaborative efforts with 
the intent of accelerating the materials innovation to drive 
manufacturing and economic growth. To view the  
Orlando Materials Innovation Principles, go to  
www.tms.org/orlandoprinciples.

1st International Congress on 3D 
Materials Science (3DMS 2012)

The first TMS specialty conference of its kind, 3DMS 2012 
went beyond providing a venue for presenting papers in a 
field critical to the integration of materials development and 
manufacturing innovation. It was also structured to give the 
world’s leading experts in the field an opportunity to assess 
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the state of the art within 3D materials science and identify 
key areas of future research. 

TMS MGI Fellow
Starting in September 2012, Meredith Drosback began 
her tenure at the White House OSTP as the MGI Fellow, 
sponsored by TMS. The role of the TMS MGI Fellow was to 
assist with the development and implementation of policies 
related to the MGI. In addition to serving as staff to OSTP 
officials, Drosback also worked closely with the National 
Science and Technology Council’s MGI Subcommittee. 
The fellowship, which concluded in 2014, utilized 
guidelines consistent with the American Association for the 
Advancement of Science (AAAS) Science & Technology 
Policy Fellowships program.

Intersociety Scoping Session on 
Materials Data Management
Organized by TMS and ASM International, in conjunction 
with MS&T12, this session focused on defining the 
data challenges associated with building the materials 
innovation infrastructure. Members of professional societies 
representing various aspects of materials science and 
engineering identified primary categories of data associated 
with structural materials, explored the degree to which these 
categories of data were being actively shared across fields, 
and assessed key data management issues.

 2013
TMS ICME 
Implementation Study 
Published
This groundbreaking study, led by 
TMS, bridges the gap between 
theoretical discussion and 
real-world application of ICME 
by providing detailed, realistic 
frameworks for implementing 
ICME-accelerated product 
development programs within 
a three year timeframe. Titled, 
Implementing ICME in the 

Aerospace, Automotive, and Maritime Industries, the report 
was sponsored by the U.S. Department of Defense Office 
of Naval Research and Air Force Research Laboratory, 
the U.S. Department of Energy (Energy Efficiency and 
Renewable Energy Vehicle Technologies Office), and 
the U.S. National Science Foundation (Division of Civil, 
Mechanical, and Manufacturing Innovation). Although 
developed with the needs of the automotive, aerospace, 
and maritime sectors in mind, the frameworks and 
recommendations are also highly portable to other 
industries. The study was successfully completed within an 
aggressive timeframe—13 months from idea development 
to publication—largely due to the commitment and efforts 

of nearly 50 leading scientists, engineers, and technical 
experts recruited by TMS to volunteer their time and talents 
to the project. The study is available for free download at 
www.tms.org/ICMEstudy.

TMS Materials Cyberinfrastrucure 
Portal 
Designed to align with the findings of Implementing ICME 
in the Aerospace, Automotive, and Maritime Industries, 
the portal serves as an online access point to critical tools 
and resources—including computational models and 
materials databases—that can support the implementation 
of an ICME-accelerated product development program. 
The resources are sorted into three categories based on 
whether they enable prediction of processing outcomes, 
microstructure, or properties. To access this information, visit 
www.tms.org/cyberportal.

2nd World Congress on ICME
Both the philosophical concepts and the technical 
realization of ICME had advanced considerably since the 
1st World Congress when this event took place on July 
7–11. Attendees not only had the opportunity to assess 
these developments, but were also challenged to examine 
potential obstacles to advancement. These included better 
engaging the full engineering community, cultivating an 
ICME-adept workforce, and verification and validation of 
models and tools.

MGI Digital Data Community
Supported by TMS and NIST, the MGI Digital Data 
Community is a LinkedIn group that enables users to share 
news and discuss technical disciplines and topics related 
to MGI, particularly those focused on the creation, analysis, 
and sharing of data.

TMS-MRS Big Data Survey
Through the work of a joint volunteer committee, TMS 
and the Materials Research Society (MRS) compiled and 
distributed the results of a survey to gain insights into the 
materials science and engineering community’s views on 
the subjects of open research and big data. Open research 
was defined for this purpose as open sharing of the products 
of research with the public, including peer-reviewed journal 
articles and technical data generated during the research 
process. The final survey results were provided to the OSTP 
in support of MGI. 

2014
2nd International Congress on 3D 
Materials Science (3DMS 2014)
This June 29–July 2 event built on the work of the successful 
2012 meeting to assess and roadmap key areas of future 
research and development in 3D materials science. 
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TMS MGI Ambassador Program
TMS established a network of respected materials scientists 
and engineers, selected by the Materials Innovation 
Committee, to serve as regional points of contact for public 
outreach and engagement regarding MGI-related events 
or inquiries. The ten volunteer ambassadors, announced in 
October, represent a range of industries, materials expertise, 
and geographic locations and are all recognized leaders in 
applying the tenets of MGI. To ask your regional TMS MGI 
Ambassador a question, or for more information on the 
program, visit: www.tms.org/MGIAmbassador.

TMS 2018 Strategic Plan
The TMS 2018 strategic plan, adopted by the TMS Board 
of Directors in October, affi rmed that the principles of MGI 
were closely intertwined with the society’s future and the 
professions that it supports with the strategic goal: “Be the 
natural home and advocate for materials and manufacturing 
innovation.” Related initiatives and activities focus on 
strengthening TMS’s role in the global ICME, 3D materials 
science, and manufacturing communities, while also 
establishing a home for professionals engaged in additive 
manufacturing and 3D printing.

2015
IMMI Data Descriptor 
Classifi cation
IMMI introduced a unique data 
descriptor article classifi cation, 
making it the fi rst materials science 
and engineering journal to provide 
this type of peer-reviewed research 
outlet. A data descriptor is a 
standalone record of scientifi c work 
that presents a detailed account 
of the methodology used to collect 
experimental or simulation data, as 

well as a thorough description of the resulting data and a brief 
discussion of the data’s anticipated value. IMMI’s editorial and 
peer review process will evaluate submitted data descriptor 
articles based on the technical quality of the methods used 
to generate the data, reusability of the datasets within the 
community, the completeness of the data description, and 
consistency with existing community standards. For additional 
information, visit www.immijournal.com.

JO
themagazine

3rd World Congress on ICME

Taking place May 31–June 4 in Colorado Springs, this well-
established gathering of the world’s leading ICME experts 
will build on the congress’s previous work in advancing ICME 
as a critical enabling component of the materials innovation 
infrastructure articulated through MGI. For information and to 
register, visit www.tms.org/ICME2015.

Modeling Across Scales Roadmapping 
Study
Set to be released in June, this new TMS-led roadmapping 
study will offer detailed recommendations for critical steps 
and pathways needed to link computational materials models 
and simulations across various length and time scales. TMS 
convened a core team of internationally recognized experts, 
as well as a review panel, to conduct the work, supported by 
the NIST Material Measurement Laboratory. The study will be 
available for free download on the TMS website at 
www.tms.org.

1st TMS Summit on Integrated 
Manufacturing and Materials 
Innovations

Scientists, engineers, and decision makers across disciplines 
and organizations will have an opportunity to interact, report, 
and develop important linkages at this event, taking place 
November 15–18 in Pittsburgh, Pennsylvania. Planned topics 
run the gamut of materials-related manufacturing advances, 
with an emphasis on effectively synthesizing these elements 
for maximum productivity, cost savings, and accelerated 
deployment of new materials technologies. For information 
and to register, visit www.tms.org/2015IMMISummit.

 Guided by its strategic goal to “be the natural home and advocate for materials and manufacturing innovation,” TMS is 
developing a number of programs and resources to advance the principles of MGI in creating an integrated infrastructure for 
the development and deployment of advanced materials technologies. Ensuring the success and 
relevance of these efforts are TMS members who volunteer their talent, experience, and insights 
on a variety of projects. To fi nd out how you can be part of this next wave of progress on materials 
innovation as a TMS volunteer, visit www.tms.org/volunteer. For general information on TMS 
initiatives supportive of MGI, contact George Spanos, TMS Technical Director, at gspanos@tms.org. 

Be Part of the Materials Innovation Future at TMS
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