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SCIENCE POLICY

Fifty thousand dollars is up for grabs 
for the winners of the Materials 

Science and Engineering Data Challenge, 
launched earlier this year by the US Air 
Force Research Laboratory (AFRL), 
National Institute of Standards and 
Technology (NIST), and the National 
Science Foundation. The goal: to lever-
age existing digital data to incentivize 
advancements in materials science and 
engineering knowledge.
 The Challenge calls upon par-
ticipants, or “solvers,” to submit data 
analysis approaches that signifi cantly 
accelerate either the discovery of new 
materials to meet an application need, or 

the development of new models describ-
ing processing–structure–property rela-
tionships. Data used in the Challenge 
must be publicly accessible and have 
sufficient supporting information, or 
metadata, to enable reuse by research-
ers who did not originally generate it.
 The US federal government’s 
Challenge.gov platform, which has 
facilitated hundreds of federal agency 
competitions since it was established in 
2010, is hosting the Challenge. It is the 
fi rst such challenge that focuses broadly 
on materials science, and also the fi rst 
that expressly supports the Materials 
Genome Initiative (MGI), a multiagency 

effort now in its fi fth year that intends to 
signifi cantly reduce the time and cost to 
bring new materials to market by more 
closely linking experimental tools, com-
putational tools, and digital data.
 The Challenge emphasizes two 
aspects of digital data—data access 
and the application of computer science 
techniques to analyze materials data. In 
addition, the Challenge criteria place a 
priority on gaining new insights through 
data reuse—an approach more common 
in fi elds like biology and astronomy. 
 “Something like two-thirds of the 
research done on Hubble data wasn’t 
done by the original PIs [principal 
investigators]. It was done by other 
people going back into the data,” says 
Jim Warren, Director of the Materials 
Genome Project at NIST. “If [the par-
ticipants] use their own data, it’s a small 
change from the typical research modal-
ity. We’re looking for someone who’s 
been much more creative in assembling 
information from at least one source out-
side their own work.”
 Chuck Ward, Lead for Integrated 
Computational Materials Science and 
Engineering at AFRL, sees an increased 
return on investment from analyzing 
reused data. “For example, numerous 
tensile experiments have been performed 
on single-crystal materials, yet typically 
only one point off the tensile curve gets 
published. Now for someone to study 
another portion of the curve, they have 
to reproduce all these tests to inform the 
development of their new model. . . . 
It’s terribly ineffi cient.” Ward is quick 
to caution that the Challenge does not 
address everything related to data and 
MGI. “We can also get value from data 
reuse through secondary hypothesis test-
ing or corroboration of your own experi-
mental results. Another area would be 
model validation.”
 The Challenge’s emphasis on digital 
data and access coincides with a broader 

Federal agencies announce materials data challenge
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Lattice matching between a nucleation agent (likasite, bottom phase) and a phase-change 
material of interest for thermal energy storage (lithium nitrate trihydrate, top phase). Database 
screening techniques allowed rapid identification of 10s of candidate nucleation agents, 
including likasite, from an initial pool of more than 100,000. Credit: P. Shamberger and
M. O’Malley, published in Acta Materialia. 
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Renewables push greenhouse gas emission savings in Europe

https://ec.europa.eu/jrc

Greenhouse gas (GHG) emission sav-
ings due to renewable energy con-

sumption in electricity, cooling/heating, 
and transport sectors in Europe rose at a 
compound annual growth rate of 8.8% 
from 2009 to 2012, confi rming the great 
potential of renewables in climate change 
mitigation, according to a new report 
from the European Commission’s Joint 
Research Centre (JRC). Nearly two-thirds 
of the total savings came from renewable 
energy development in Germany, Sweden, 
France, Italy, and Spain.
 The report, “Renewable Energy in 
Europe for Climate Change Mitigation—
Greenhouse Gas Emission Savings 
Due to Renewable Energy (2009–12),” 
assesses data on the use of renewable 
energy, submitted by European Union 

(EU) Member States every two years, as 
required by EU legislation on renewable 
energy. Due to its provisions, renewable 
energy sources have already provided a 
strong contribution to the reduction of 
GHG emissions: the report estimates 
that in 2012, total GHG emissions 
reached the equivalent of 4546 Mt CO2, 
and the deployment of renewables in the 
EU avoided the equivalent of 716 Mt 
CO2 emissions. According to the report, 
the highest contribution by renewables 
in climate change mitigation in the EU 
in 2012 came from renewable electric-
ity, which covered 64% of the savings, 
due to high penetration of wind and 
solar power, followed by renewable 
heating and cooling (31%) and renew-
able transport (5%).

 The EU has a directive to fulfi ll at 
least 20% of its total energy needs with 
renewables by 2020—to be achieved 
through the attainment of individual 
national targets. The JRC has released 
a set of reports analyzing renewable 
energy progress based on member 
states’ national renewable energy action 
plans. JRC scientists examined the sta-
tus of burden sharing for the 2020 cli-
mate and energy targets, foreseeing a 
20% reduction in GHG emissions from 
1990 levels, a shared increase of EU 
energy consumption produced from 
renewable resources to 20%, and 20% 
improvement in the EU’s energy effi -
ciency. In October 2014, EU leaders 
agreed on more ambitious goals for 
2030, with a domestic emission reduc-
tion target of at least 40% below 1990 
levels, an increase of renewable energy 
share of at least 27%, and an energy 
efficiency goal of at least 27%.  

movement toward open data. In response 
to a 2013 White House memo requiring 
public access to the results of federally 
funded scientifi c research, US science 
funding agencies have been updating their 
data management policies for grantees. 
 In the spirit of open data, Citrine 
Informatics, a materials data analytics 
platform, is providing Challenge solv-
ers with access to its database contain-
ing almost 3 million materials-property 
pairs aggregated from a variety of 
sources. “It became clear that there 
aren’t that many publicly available 
data sources from which teams could 
draw,” says Greg Mulholland, one of 
Citrine’s founders. “We saw this as an 
opportunity to be a provider of that pro-
grammatic, structured data.”
 Mulholland elaborated, “People 
have a philosophical sense that data 
should be open, but very little open data 
in the materials community has yielded 
massive discoveries yet. . . . The big-
gest possible success of the Challenge 

would be for the community to under-
stand why it’s important for these data 
to be made available.”
 Other organizations are also provid-
ing resources to participants. Elsevier’s 
Materials Today has partnered with 
HPCC Systems, a high-performance 
computing platform, to provide training 
and computation time, and Springer will 
provide solvers with free access for a 
limited time to their SpringerMaterials 
database of over 3000 physical and 
chemical properties of more than 
250,000 materials and chemical systems. 
The Materials Accelerator Network, a 
partnership among Georgia Institute of 
Technology, the University of Michigan, 
and the University of Wisconsin, has 
assembled on their website a compre-
hensive list of available resources.
 For the federal agencies, the challenge 
mechanism offers advantages over a tradi-
tional grant solicitation. Both Warren and 
Ward expect the concept of a challenge to 
garner excitement and better awareness of 

the value of digital data in the materials 
community. “We’re putting $50,000 in 
and . . . we’ll leverage far more effort than 
with a single $100,000 grant,” Ward says. 
 He also believes the mechanism will 
be effective because of its broad scope.
“We don’t specify you must solve this 
problem. . . . We’re giving folks the oppor-
tunity to demonstrate possibilities that 
we may not be able to put down on paper 
in a normal solicitation, and I’m hope-
ful we’ll see new insights or discover-
ies, or even new ways of thinking about 
how you might use data that we haven’t 
thought of yet.”
 The Challenge is open to every-
one—internationally. Solvers should 
submit their entries, in the form
of a written research report, by
March 31, 2016. Along with receiving
monetary prizes, winners will be invited to
present their work at the Materials Science 
& Technology 2016 Conference in Salt 
Lake City, Utah.
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