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The Shell Center for Sustainability 
(SCS) at Rice University is an inter-
disciplinary program of research, 
outreach and education to address 
actions that can be taken to ensure 
the sustainable development of liv-
ing standards, interpreted broadly, 
to encompass all factors affecting 
the qualitiy of life, including envi-
ronmental resources.

The Shell Center for Sustainability 
was formed in 2003 and is funded 
by Shell Oil Company.
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A Word
from the

Academic Director

When I took over as Academic Director of the Shell Center 
for Sustainability last fall, I had no idea how many organizations in the 
Houston area were engaged in some aspect of sustainable development.   
I was also surprised to see that there is relatively little organization of 
these programs.  The same is true for the many groups engaged in Gulf 
of Mexico sustainability eff orts.  I believe that the Shell Center can play 
a key role in helping with this organization.  I fi rmly believe that sustain-
ability will be best achieved if we, the many groups engaged in sustain-
ability eff orts, speak as one voice.  Toward this end, we are dedicated to 

conducting workshops that focus on key issues facing the Houston area 
and broader Gulf of Mexico region and to funding research projects that 
help us meet the challenges of an expanding population, dwindling energy 
reserves and climate change.  We are currently addressing those issues 
that we deem most urgent by increasing public awareness and gathering 
key data needed to develop predictive scenarios for sustainable develop-
ment, scenarios that include recommendations for alternative development 
strategies.

Rice has many outstanding qualities.  Among these are our 
graduate students.   This past year we introduced a new program that 
provides a number of SCS Fellowships to graduate students engaged 
in sustainability research under the guidance of faculty mentors.  In this 
way, we are able to engage faculty whose expertise is needed to solve key 
sustainability problems and directly support the students who will do most 
of the research.   We have also ramped up our eff orts to make the results 
from past on ongoing SCS funded projects more accessible through our 
web site so that the site serves more as a resource for other researchers and 
stakeholders.

I am very proud of what we have accomplished this past year, 
but we have only started in on these eff orts and have considerable work to 
complete.  Together with other agencies focused on sustainability, we can 
make Houston and the Gulf Coast region a better place for our children 
and grandchildren to live and work.

John B. Anderson
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Executive Summary

In 2010, research advanced and four of fi ve projects funded in 
2009 were completed. The 2010-2011 call for proposals resulted in 
projects whose primary work will be conducted by Rice students. 
This funding focus of the Shell Center for Sustainability (SCS) led 
to the creation of SCS Fellowships. 

Fourteen students became SCS Fellows. Their research includes 
reduction of Houston’s carbon footprint, solar energy, protection of 
the Gulf of Mexico ecosystems, and promotion of environmental 
stewardship. These students will work under eleven faculty mem-
bers who represent seven departments on campus.

Outreach activities included partnerships with the Center for 
Houston’s Future, the Royal Danish Consulate in Houston, Shell 
Oil Company, Houston Audubon Society, Houston-Galveston Area 
Council, and many others.

Within the Rice University community, SCS partnered with other 
research centers such as the Center for the Study of Environment 
and Society and the the Kinder Institute for Urban Research. These 
collaborations supported activities that delivered the SCS message 
of sustainable development.

SCS received visitors from the Rice University campus, the Hous-
ton region, and international locales like Sonderborg, Denmark; 
Delhi, India; and Aberdeen, Scotland.

The Rice University Jones Graduate School of Business MBA Pro-
gram studied SCS and produced three proposals with recommenda-
tions to enhance performance. These recommendations later led to 
a planning retreat by the SCS Operating Committee. The product 
of this retreat led to the Strategic Plan for 2015.   

A new Academic Director took the helm of SCS. He is the W. 
Maurice Ewing Professor in Oceanography at Rice University, and 
has extensive experience in Antarctic marine geology and the Gulf 
of Mexico, in particular, the response of coastal systems to global 
change.

SCS formed a partnership with the Glascock School of Continuing 
Studies to teach a course in sustainable development management.

As part of the SCS funded project to develop sustainability indica-
tors for the Houston region, Professor Jim Blackburn and Kinder 
Institute co-Director Stephen Klineberg, Ph. D., taught an under-
graduate course, Measuring Sustainability: Project Houston, which 
developed 25 indicators.

Undergraduate Diana Lee received the SCS 2010 Undergraduate 
Student Paper Award. The paper was based on the SCS conference, 
Water in the Houston Metabolism. 

SCS interns Angeleah Cleek and Tatyana Luttenschlager embarked 
on research projects to identify the environment of sustainability 
centers across the U.S.A., and Rice University faculty involved in 
sustainable development research.

Summer internships for students looking for hands-on experience 
in various areas of sustainability were offered thanks to the support 
of our community partners.  

Shell Center for Sustainability6 Rice University 7



Research
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In 2010, projects funded in 2009 were underway. The Request For 
Proposal for 2011 included criteria that gave preference to projects 
that focused on the Gulf Coast, Texas, and Houston region. The top 
ranked proposals all had one thing in common: they included re-
search by a student as their primary task. The selection committee 
decided that funded research by the Shell Center for Sustainability 
(SCS) would focus on support of the work by these students, thus 
SCS Fellowships were initiated.

Fourteen undergraduate and graduate students received funding 
through Project Investigators (PI) to reduce Houston’s carbon foot-
print, improve solar energy, protect Gulf of Mexico ecosystems, 
and promote environmental stewardship. These students work 
under the lead of eleven Rice University faculty researchers repre-
senting seven departments across the campus.

The work by SCS Fellows supports research in:

Urbanization and Carbon in Waterways

Rebecca Barnes, postdoctoral research associate and Project 
Investigator (PI)
Caroline Masiello, Ph.D., co-PI, Earth Science  
Vcki Colvin, Ph. D., co-PI, Chemistry
Jim Elder, SCS Fellow
John Irza, SCS Fellow

Recent U.S. census data reveals that more people are living in cit-
ies. Despite occupying less than 2 percent of the Earth's surface, 
urban centers have large carbon footprints and produce about 78 
percent of global greenhouse gases. To minimize the impact that 
urbanization has on our environment, we must fi rst understand 
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Shell Center for Sustainability10 Rice University 11

it. To do this, a group of SCS fellows is 
sampling water from Brays and Buffalo 
Bayous to determine how urbanization 
infl uences organic and inorganic carbon 
production and export into waterways. 

Rebecca Barnes, a postdoctoral research 
associate and Project Investigator for the 
project is working with two undergraduate 
students and SCS Fellows, Jim Elder and 
John Irza, to sample bayous and conduct 
bioassay experiments to show how hu-
mans affect the carbon cycle.

Effi cient Solar Cell

Sibani Lisa Biswal, Ph. D., PI, Chemical 
& Biomolecular Engineering
Michael Wong, Ph. D., co-PI, Chemical & Biomolecular Engi-
neering
Kung-Po Chao, SCS Fellow
Sravani Gullapalli, SCS Fellow

SCS fellows Kung-Po Chao and Sravani Gullapalli are conducting 
research on the limits of solar technology production by exploring 
what can be done at the solar-cell level.

Typically, cells have been limited to converting one photon into 
one electron. Recent advances in semi-
conducting particles have led to the ability 
to generate more electrons, though those 
power-conversion effi ciencies are below 
5 percent. A new technique from the Rice 
lab, the Langmuir-Blodgett technique, 
improves upon this technology by dispers-
ing nanoparticles effi ciently and creating a 
new type of active layer in a solar cell that 

can obtain power-conversion effi ciencies close to 10 percent. 

With the award from SCS, Chao and Gullapalli are now testing the 
performance of composite material made up of inorganic tetrapod 
particles and conjugated polymers, which are solution-processable 
and have strong visible absorption. 

Hybrid solar cells provide the desirable properties of both materi-
als, but years of work are still needed to fully develop the process 
to manufacture these solar cells.

Consequences of Climate Change on
Ecosystems

Volker Rudolf, Ph. D., PI, Ecology & Evolutionary Biology
Amy Dunham, Ph. D., co-PI, Ecology & Evolutionary Biology
Caroline Masiello, Ph. D., co-PI, Earth Science
Rebecca Barnes, co-PI, Earth Science
Amber Roman, SCS Fellow

SCS fellow Amber Roman is heading up a collaboration among 
Rice ecologists, biochemists and geochemists to evaluate and miti-
gate the consequences of climate change on Texas ecosystems. She 
has created experimental pond communities that mimic the natural 
pond communities found locally and is 
running experiments to determine whether 
native amphibian species differ in their 
sensitivity to changes in temperature.
 
Though work is still under way, the experi-
ment has already shown interesting results: 
frog species can respond very differently 
to climate change. For example, the West-
ern Chorus frog tolerates increases in temperature poorly, while the 
Southern Leopard frog appears to be unaffected. They also found 
that the simulated increase in temperature could alter the competi-
tive interaction between those two species as tadpoles.
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This provides some of the fi rst empirical evidence that climate 
change alters the interaction between species and that these inter-
actions can alter the effect of climate change. It is hoped that this 
pattern will persist in the more complex communities created in 
the experimental ponds. Such a change in competitive interactions 
could alter the structure of natural communities and thereby impact 
ecosystem processes.

Coastal Flood Warning System

Phil Bedient, Ph.D., PI, Civil and Environmental Engineering
Emilia Stepinski, SCS Fellow
Navid Ataei, SCS Fellow

SCS  Fellows Emilia Stepinski and Navid 
Ataei are working to protect the Texas 
environment and people. They are part of 
a team of environmental engineers, civil 
engineers, and political scientists work-
ing with Rice's Severe Storm Prediction, 
Education and Evacuation from Disasters 
Center to create a new generation of fl ood 
alert systems that will accurately issue 
real-time warnings for both coastal storm 
surge and inland rainfall. The pilot project, 
set in Clear Lake, Texas, integrates a com-
prehensive coastal fl ood warning system 
with a "lifeline" analysis of roadways and 
bridges  which are important for evacua-
tion and post-event re-entry.

Effective fl ood warning is critical to mini-
mize the loss of life and property before and during fl ood events. 
Flooding is considered the No. 1 natural disaster in the U.S., in 
part because a majority of the population lives within 50 miles of 
the shoreline. Ensuring the safety of transportation lifelines during 

fl ood and surge events is critical to support emergency manage-
ment of increasingly developed coastal areas.

Religion and the Environment

Elaine Howard Ecklund, Ph. D., PI, Sociology
Katherine Sorrell, SCS Fellow
Molly Goldstein, SCS Fellow
David Liou, SCS Fellow

With the help of SCS Fellows Molly Goldstein, Virginia White, 
Henry Hancock and David Liou, SCS Fellow Katherine Sorrell is 
examining how local religious organizations and leaders respond to 
environmental issues such as the BP oil spill in the Gulf of Mexico. 
The researchers will look at how Christian leaders might use bibli-
cal passages about Earth to motivate their congregations to recycle.

During the summer of 2011, these students will interview constitu-
ents and leaders of various faith communi-
ties and observe eight Houston worship 
centers. They want to answer the question, 
what is the role religious communities play 
in promoting environmental stewardship. 
They also will look for ways to improve 
scientifi c understanding of environmental 
issues within those communities.

This effort presents an unparalleled op-
portunity for undergraduates to get their 
feet wet doing research. The SCS award 
is instrumental to launching this project, 
which will grow into a larger national sur-
vey over the next few years. 
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Reduce and Fix CO2

Lydia Kavraki, Ph. D., PI, Computer Science
Allison Heath, SCS Fellow

Through computational and experimental work, SCS Fellow Al-
lison Heath is developing and analyzing sustainable approaches to 
reduce carbon dioxide and transform it into other compounds, like 
alcohols of feedstock chemicals. With Rice lab-developed, path-
fi nding algorithms, Heath will search large metabolic databases to 
fi nd routes where the carbon is transformed. The team will take the 
best combinations of enzymes identifi ed 
from that computational work and repro-
duce them in cells.

The SCS grant has enabled the team to 
take their research in a new direction that 
may lead to sustainable technologies. 
Based on the large numbers of CO2 fi xa-
tion pathways that have been found, they 

expect to fi nd new, interesting pathways that may be tested in the 
lab and potentially lead to sustainable ways of recapturing CO2. 
However, they must fi rst solve how to extract these pathways from 
other pathways that are infeasible or uninteresting.



Outreach
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To engage the community at large, SCS participated in a broad 
program of activities. Through partnerships with others, SCS lever-
aged efforts and resources to deliver the sustainable development 
message this year. Activities included:

Work continued with the Center for Houston’s Future to pres-• 
ent the Quality of Place Report and Symposium. The focus of 
this year’s report was Air Quality, Parks & Trails, and Trees. 
The presentation of the report included a well attended event 
which expanded discussion about the report.

The • Great Climate Change Debate: Global Climate Models 
and the Evidence, was presented in partnership with the Center 
for the Study of the Environment and Society (CSES), at Rice 
University. The event featured Dr. Richard Lindzen, of the 
Massachusetts Institute of Technology, and Dr. Jerry North of 
Texas A&M University. This event brought together two op-
posing views by well known experts and fi lled the auditorium.

Internally, SCS and Shell met to discuss development and • 
expansion of communication about SCS within both organiza-
tions.

The annual SCS sustainability conference focused on land use. • 
SCS brought together 20 speakers to discuss vision, assess-
ment, inventory, and public policy issues for Sustainable Land 
Use: Creating A Better Future for the Houston Region. The 
event included a student poster session and featured national 
expert, Robert Yaro.
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SCS partnered with the Royal • 
Danish Embassy, Royal Danish 
Consulate in Houston, and Ameri-
can Danish Business Council to 
present Sustainability Pay$ - The 
Copenhagen Experience. The 
workshop presented panelists from 
local government and business. 
The speakers were instrumental in implementation of plans that 
achieved carbon neutrality.

In continued collaboration with CSES, SCS co-sponsored the • 
lectures by various speakers, including Bina Agarwal, Director 
of the Institute of Economic Growth, at Delhi University, who 
presented, Gender and Forest Conservation.

SCS joined the • Shell Eco-Marathon to share information with 
event attendees. Representatives for the Capteur Soleil project 
demonstrated the solar capture device funded in 2008. The 
project included the construction of an alternative energy use 
device and tested a business component in Haiti.

In partnership with Houston Audu-• 
bon, SCS hosted Dr. Douglas 
Tallamy, Chair of the University 
of Delaware’s Entomology and 
Wildlife Ecology Department, in 
Bringing Nature Home. The talk 
was followed by a panel discussion 
that included Dr. Evan Siemann, 
Chair of Ecology and Evolution-
ary Biology at Rice University. The visit included a tour by Dr. 
Kenneth Whitney of the Rice University gardens.

SCS continued to meet with internal and external faculty and • 

organizations interested in 
discussing collaboration with 
the Center. Representatives 
included from various Consul 
Offi ces, government agencies, 
the National Corrosive Center, 
Port of Houston, Rice Alliance, 
and other research centers.

SCS participated in meetings and roundtables on environment • 
and sustainability sponsored by the Houston-Galveston Area 
Council.

The Aberdeen City Council representative for Economic and • 
Business Development visited SCS to discuss sustainability.

An MBA study of SCS initiated in 2009 delivered three rec-• 
ommendations to enhance the Center’s performance. Students 
from the Jones Graduate School of Business MBA and Execu-
tive MBA programs met with SCS staff and committee mem-
bers, as well as Rice and Shell representatives, to develop these 
recommendations which could enhance SCS. Students also 
researched other centers across the country. 

Recommendations were 
presented to a SCS team 
by the Jones School. As a 
result of this project, SCS held its fi rst planning retreat for it’s 
Operating Committee. Members delivered recommendations 
that served to develop the SCS Strategic Plan for 2015.

Shell Oil Company facilitated this effort 
through the expert and generous work of 
Deborah Haley, at their LEED certifi ed facil-
ity, Woodcreek Campus. The exercise was 



A new Academic Director came on board with SCS last Fall as • 
Dr. Peter Hartley completed his three-year commitment to the 
Center. Under Dr. Hartley, SCS awarded half a million dollars 
to sustainable development research, outreach, and education 
initiatives. Dr. John Anderson, the W. Maurice Ewing Profes-
sor in Oceanography in Earth Sciences at Rice University was 
selected as the new Academic Director.
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intense and aggressive. One of the primary recommendations 
from the retreat was to concentrate SCS focus on the Gulf of 
Mexico, Texas, and Houston region. The recommendations 
included the crafting of a Vision for 2015:

The Shell Center for Sustainability is the regional expert in 
Gulf Coast sustainable development. This expertise is fostered 
by academic research, outreach and education initiatives in 
interdisciplinary partnerships and through collaborations and 
outreach from the Florida Keys to the Yucatan Peninsula with 
strong focus on the Houston and Galveston Region.

Recommendations served to model strategies for 2011. These 
strategies meet the Vision for 2015 and were in the areas of 
expertise, research, outreach, education and partnerships. These 
and ongoing strategies will serve to measure each year’s per-
formance to achieve its new Vision.

Efforts continue to foster collaboration among the diverse Rice • 
University research centers found on campus by hosting quar-
terly brown bag sessions to exchange and connect. SCS also 
attended sponsored events such as the lecture Solar Energy in 
Israel and the presentation of the annual Kinder Houston Area 
Survey.

The SCS Web Site was redesigned and transferred to a new • 
management system that will facilitate meeting SCS’s needs.

SCS initiated talks about a Rice solar car project. After meet-• 
ings to assess interest in an interdisciplinary project, a team of 
students and faculty advisors accepted the project and began a 
plan to create an alternative fuel vehicle as an independent and 
ongoing student project.
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Diana Lee

Angeleah Cleek

SCS formed a partnership with the Glascock School of Continuing 
Studies (GSCS) to develop a course on sustainable development 
management. Representatives from GSCS and SCS will develop a 
recommendation on how to implement  this course.

Jim Blackburn, Professor in the Practice of Environmental Law, 
and Stephen Klineberg, Ph.D., Professor of Sociology and co-
Director of the Kinder Institute for Urban Research, as part of the 
SCS Sustainability Indicators project, taught the undergraduate 
course, Measuring Sustainability: Project Houston. The course 
was an interdisciplinary class offered by the George R. Brown 
School of Engineering, and the School of Social Sciences. Students  
actively identifi ed measures that encompassed environment, eco-
nomics and social impact.

Undergraduate student Diana Lee received 
the SCS 2010 Undergraduate Student 
Paper Award for her paper on sustainable 
development. Dr. Peter Hartley presented 
her award at the School of Social Sciences 
commencement ceremonies. The award 
encourages undergraduate students to 
participate in sustainability activities with 
SCS.

Angeleah Cleek, a Psychology major with 
a minor in Business, and Tatyana Lutten-
schlager, majoring in Environmental Engi-
neering and Environmental Policies, were 
selected as the SCS Fall interns. They each 
conducted a research project under the 
SCS Stratigic Plan. Cleek identifi ed other 



Acknowledgements

Shell Center for Sustainability24 Rice University 25

Tatyana Luttenschlager 

sustainability centers in the United States, 
their focus and other criteria.

Luttenschlager’s project was to identify 
which Rice University faculty conduct 
research in the area of sustainable devel-
opment. In addition, both interns partici-
pated in SCS outreach activities during the 
semester. 

SCS worked with community partners to offer students internships 
on sustainability projects across the region to gain hands-on learn-
ing experience. 

The work we do would not be possible without the support and 
contribution of many people and organizations. Our universe of 
collaboration includes our Operating and Management Commit-
ties; our faculty and students; Rice University and non-Rice or-
ganizations; and members of the community at large that attend, 
share, participate, and partner in the activities we support.

All help spread our message of sustainable development and are 
why we continue to make a difference through the delivery of 
research, outreach and education in the Gulf of Mexico, State of 
Texas, and Houston region.

To these partners, participants, sponsors and collaborators, our 
greatful thanks for a productive 2010. 
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