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Leadership
The Shell Center for Sustainability counts on the leadership of 
representatives from Rice University, Shell Oil Company, and 
the community at large. These teams strive to capture the mis-
sion and vision of SCS through the implementation of greater 
multidisciplinary work that brings together everyone’s commit-
ment to sustainable development.
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To each member, we thank you for your contribution and support. 
We also recognize and appreciate the support of the other Centers 
and Institutes at Rice University, as well as the many students and 
faculty, our partners, collaborators and friends, who participated 
and supported our efforts making our work in 2014, a success. 
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The Shell Center for Sustainability (SCS) at Rice Uni-
versity is an interdisciplinary program of research, 
outreach and education that addresses actions that 
can be taken to ensure the sustainable development 
of living standards, interpreted broadly, to encom-
pass all factors affecting quality of life, including en-
vironmental resources.

2014
This year marks the twelfth anniversary for the Shell 
Center for Sustainability, a partnership between Rice 
University and Shell Oil Company.
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     During the past three years the Shell 
Center for Sustainability has been in a 
period of transition.  Throughout most 
of its history the Center has funded 
start-up projects by Rice Faculty.  
More recently the Center provided 
funding for larger, longer-term interdis-
ciplinary projects that engage Rice fac-
ulty, post-docs and students in collab-

A Word 
From the 
Academic Director

orative projects that focus on a range 
of topics.   Funding for the Center will 
likely be either expended are commit-
ted by the end of the 2016 academic 
year, so the future of the Center is un-
certain. A proposal was presented to 
the Management Committee in 2014 and 
awaits resolution. It is our hope that the 
commitment to the Center continues, 
allowing us to expand multidisciplinary 
research aimed at sustaining our natural 
and man-built environment for future 
generations.

Respectfully,

John B. Anderson, Ph.D.
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Executive
  Summary

The 2014 research awards focused on the Stress Nexus 2050. The 
questions that food, water, and energy pose for the future are key 
social, economic and environmental interests to the sustainable de-
velopment of every community.

The three funded projects advanced to the midterm. The Stress 
Nexus of Coastlines project collected robust data from the past 
and present, to inform and validate models that predict develop-
ment, infrastructure sustainability, and coastline evolution. The 
biggest challenge has been the integration of data timeframes for 
the multidisciplinary team. Moving forward, the teams aim to pur-
sue modeling with merged timeframes. This project was also the 
focus of the annual sustainability workshop, How Sustainable is 
the Texas Coast? Are We in a “State of Denial”?, a key outreach 
event, featuring presentations from each of the research teams.

The Zero Carbon Development project advanced in its response to 
urban development, energy conservation, and climate remediation. 
A viable 50-year redevelopment plan that preserves  and builds 
upon the Fifth Ward community of Houston was prepared. This 
strategy will reduce cost and meet the energy conservation and 
remediation needs.

The third project is the Water, Nutrients and Sustainability Project. 
The project builds on the anthropological, ecological and econom-
ic infrastructure of biochar. The team has explored people’s un-
derstanding of the underground as key to land management. Large 
scale deployment will be researched as well as its economic ben-
efits. Environmentally, the project will explore the benefits of bio-
char in regard to heavy metal pollution of soil and groundwater.

The Houston Sustainability Indicators project presented its third 
report, Houston Community Sustainability: The Quality of Life 
Atlas, which presented the indicators at the Super Neighborhood 
level. The report was presented at a symposium fo the community.  
Work began this year to develop an online data visualization portal 
to feature the indicators and allow easy access.

A series of videos was produced to report on these four projects 
and their objectives.

Other outreach and education activities included collaboration with 
the World Business Council for Sustainable Development to hold 
the first Energy Efficiency in Buildings Laboratory in Texas.

Undergraduate and graduate internships supported the Houston 
Sustainability Indicators outreach video, the report at the super 
neighborhood level, and an online visualization tool for the indica-
tors.

SCS awarded three prizes to undergraduate students during the 
Rice Undergraduate Research Symposium for the SCS Sustain-
able Development Award.
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Research
In 2014, Shell Center for Sustainability (SCS) research projects 
reached the mid-point milestone. Project focus of this two-year 
round is on the theme of Stress Nexus 2050: Food, Energy, and Wa-
ter. With a doubled research term and an increased funding budget 
of 50%, SCS emphasized the importance of multi-disciplinary col-
laboration by teams. Not only were teams focused on the social, 
economic, and environmental impact of their proposal, but they also 
must master the same language between disciplines through coordi-
nation of their work. The goal was that through this effort, findings 
would support greater sustainable development and resilience.

Here are the mid-term findings for the three projects:

The Stress Nexus
  of Coastlines 

Coastline landscapes are subjected to continuous modification via 
natural processes and anthropogenic activities. Coastal regions of-
fer extraordinary natural resources and are relied upon for societal 
welfare. It is paramount to build sustainability models that conserve 
and preserve these environments for future utilization. The ongo-
ing research project sponsored by the Shell Center for Sustainability 
showcases multidisciplinary efforts to couple natural processes, en-
gineering designs, human development, and flood security to evalu-
ate sustainability measures for the upper Texas Gulf Coast (UTGC). 
The goal is to generate linkages between our respective research 
fields and provide a template for multidisciplinary research that fo-
cus on the sustainability of coastal environments.
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Research Team: Jeffrey Nittrouer, Ph.D., Jamie Padgett, Ph.D., Philip Bedient, 
Ph.D., and Samuel Brody, Ph.D.

Our research activities are critical because billions of dollars of 
insured infrastructure are located along Texas coastal landscapes 
and this development is threatened by storm events (e.g., hurri-
canes) and sea-level rise.The frequency and magnitude of natu-
ral processes shaping coastal landscapes are expected to increase 
in the coming decades due to climate change. There is a need to 
evaluate schemes that optimize coastal resources and protect these 
vulnerable regions. Our project goals are complex because we are 
bridging human, engineering, and natural sciences to address the 
converging trends of population growth and infrastructure devel-
opment within geographically dynamic coastline settings. 

The focus of 
our research has 
been the great-
er  Freeport re-
gion, including 
Brazoria Coun-
ty. This area is 
a particularly 
good study lo-
cation because 
of its dynamic 
coastline (e.g., 
the adjacent 

Brazos River delta and barrier island coastlines), coupled with 
human-natural systems, where significant commercial activity and 
infrastructure development has occurred. Most of this activity in-
volves the import and export of hydrocarbon resources and their 
refined products. Our team’s science investigations are centered on 
commercial and population growth, the safety of extensive infra-
structure network, the vulnerability of the region to storm flooding 
events, and the geomorphology of its coastline. Our accomplish-
ments include insights regarding the development of both the hu-
man and natural systems of this region. 

Our research necessarily includes robust field data that are required 
to inform and validate models that predict development, infrastruc-
ture sustainability, and coastline evolution. Science that evaluates 
how climate change will impact any system must pursue  model-
ing schemes (i.e., ‘forecast modeling’). It is critical to  produce 
models that capture the past and present behavior of existing sys-
tems before manipulating these models to various boundary condi-
tions to approximate future conditions. The biggest challenge for 
our team has involved integrational timescales from our respective 
studies. This is particularly relevant when modeling outcomes are 
merged. Nevertheless, we have developed timescales that merge 
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our respective research interests.  Moving forward, we will model 
within this timeframe.

Presentations
Padgett, J. E.*, Kameshwar, S. (2014). “Storm impacts on select 
energy and transportation infrastructure,” Shell Center for Sustain-
ability Workshop: How sustainable is the Texas coast? Houston, 
TX, USA, October 29, 2014.

Huff, S., Nittrouer, J. A., and J. Lorenzo-Trueba (2014), “The In-
fluence of Large Woody Debris on the Geometry of the Subaerial 
Brazos River Delta, As Demonstrated Through Field Observations 
and a First Order Coastal Model”, Geological Society for America 
Fall Meeting 2014, Vancouver, British Columbia, Canada, Ab-
stract.

Brody, S., Blessing, R. (2014).  “Predicting Urban Growth In 
Vulnerable Coastal Environments,”  Shell Center for Sustainabil-
ity Workshop: How sustainable is the Texas coast? Houston, TX, 
USA, October 29, 2014.

Bedient, P. (2014). “Severe Strom Impacts In The Presence Of 
Hurricane Surge,” Shell Center for Sustainability Workshop: How 
sustainable is the Texas coast? Houston, TX, USA, October 29, 
2014.

Nittrouer, P. (2014). “Coastal Landscape Dynamics: From the 
river to the coast, with focus on the Brazos delta,” Shell Center 
for Sustainability Workshop: How sustainable is the Texas coast? 
Houston, TX, USA, October 29, 2014.

Zero Carbon
  Development

In the very near 
future, climate sci-
ence tells us that 
cities will have to 
confront a series 
of dramatic eco-
logical challenges. 
Regardless of how 
these challenges 
are met, or not 
met, it is already 
clear that upcom-
ing generations 
will have to occupy 
cities in a very different way than we occupy them today. An urban 
plan provides a holistic response that combines technical, political, 
and economic solutions synergistically in order to propose alterna-
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tive, low impact lifestyles scaled to our new limitations. While we 
may fully grasp the climate crisis, we are still unable to envision the 
admittedly drastic changes that need to be made in our way of life. 
The key to bridging this gap between understanding and action is 
to show precisely what environmentally sound ways of living may 
look like. This project presents an alternative, low carbon way of 
living.
 
Cities account for 2/3 of the world’s energy consumption and 70% 
of global green¬house emissions. What would a city with an 80% 
per capita reduction in energy consumption look like?

Our objective is to respond simultaneously to urban redevelopment, 
energy conservation and climate remediation in a design proposal 
for the reconstruction of the Fifth Ward of Houston over the next 
fifty years.
 
Redevelopment solutions that work only for wealthy countries, 
wealthy cities, wealthy neighborhoods, and wealthy individuals, are 
ineffective since solutions to climate change must be available to 
all. Like nothing else before it, climate change is an interconnected 
problem that is global in scope. Anything less than broad-based so-

lutions create life-rafts for those who can afford them, leaving be-
hind an increasingly dysfunctional world. Environmental and social 
problems must be olved together. We have chosen one of the most 
disadvantaged communities in the city of Houston — the historic 
Fifth Ward -— to make our best case demonstration for environ-
mental reforms.

We began this design process with a simple thought experiment. 
Every building in the Fifth Ward will pass their functional lifespan 
in the next half century. If we were to imagine ourselves walking 
down Lyons Avenue in the year 2065, all the streets and buildings 
surrounding us would have been rebuilt. The thought experiment 
consisted of asking a single question from the imagined vantage 
point of 2065: “how did we do?” Did we build what should have 
been built? (Did we even imagine what should have been built?) 
Did we build what was needed to solve the unavoidable social and 
environmental problems that we face today? How much better could 
we have done if we had intervened fifty years ago? The proposal is 
intended to maximize the latent potential of this fifty-year future 
outcome.

The Fifth Ward’s present redevelopment strategy is to improve the 
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housing stock on a house-by-house 
basis following the models of Habitat 
for Humanity and others. After twenty 
years of development, less than 2% 
of the Fifth Ward’s housing stock has 
been replaced. The dilapidation rate of 
the existing Fifth Ward housing stock 
far exceeds this slow rate of house-by-
house replacement. These strategies 
will result in the complete collapse 
of the existing historic fabric and will 
leave the community vulnerable to 
tabula-rasa redevelopment. Systemic 
displacement of the existing popula-
tion through market-based gentrifica-
tion will follow. The objective of this 
proposal is to put a viable redevelop-
ment plan into place that both pre-
serves key areas  and builds upon the 
exciting community rather than replace 
it. By employing economies of scale—
decreasing the per-unit cost by increas-
ing the number of units produced— the 
plan proposes a public-private partnership that will meet both of 
these redevelopment goals. The catalyst for this new redevelop-
ment strategy is the growing demands for energy conservation and 
carbon remediation brought about by climate change.
The second objective of the plan is to reduce per capita energy con-
sumption in the United States and to mitigate for the accumulation 
of carbon in the atmosphere. In order to reach the emission goals set 
by President Obama in the recent Climate accord with China, both 
increases in efficiency and reductions in energy consumption will 
be required. Meaningful cuts in consumption will not be achieved 
solely through changing light bulbs or purchasing electric cars. Re-
duction in energy use can only come from a holistic approach that 
alters our high-energy lifestyles, lifestyles that are encoded in the 
form of our cities. Urban building stock that is both small in scale 

(single-family houses) and dispersed in 
footprint (suburban) add exponentially 
to energy expenditures. To recode our 
patterns of consumption, future hous-
ing stock must be made of larger, more 
efficient buildings that decrease our per 
capita footprint. Housing must also be-
come denser, achieving the minimum 
of 60 units per acre so that a sophisti-
cated mass transit system can be used. 
These large and dense new buildings 
must also be built out of materials that 
creates a low amount of carbon emis-
sions.
 
Ultimately the magnitude of the climate 
crisis makes reduction of our per capita 
carbon footprint necessary but insuf-
ficient. Even a Zero Carbon approach 
can only solve locally a global problem. 
“Not my problem”, is a false and futile 
refrain. A realistic approach to address 
any part of this impasse necessitates a 

shift in thinking from Carbon Neutral to Carbon Negative. Devel-
opment that reduces existing levels of greenhouse gases can be el-
evated from the well-intentioned but myopic “do no harm” reality of 
local efficiency optimization to become a contributor to a systemic 
and global problem.

The design proposal is called Car-
bon 2065. Work, at this stage, has 
been carried out on three tracks: 
analysis, modeling and design.
 

Analysis
 
Extensive analyses of the Fifth Ward have been undertaken by two 
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groups of students. They created inventories of the physical features 
of the Fifth Ward including building stock, infrastructure, and natural 
features. Analysis of the building stock confirmed a high degree of 
derelict houses. The street layout of the Ward normally supports 6-7 
units per acre but today less than three units per acre. What building 
stock remains is only in fair condition. A programmatic analysis re-
vealed a rich but dispersed mixture of public programs and church-
es throughout 
the Fifth Ward. 
Analysis of the 
Fifth Ward’s in-
frastructure con-
firmed that it too 
is in a degraded 
state and can 
scarcely support 
the population. 
The dilapidated 
condition of in-
frastructure is 
one of the key 
obstacles to re-
development . 
Presently, the 
market cannot 
support the surplus in unit price that  reconstruction of infrastructure 
would entail but that dynamic is beginning to shift. Spatial analy-
sis of the infrastructure shows that in addition to its poor physi-
cal condition, the freeways and railroad tracks running through the 
Fifth Ward have fragmented the street pattern. Fragmented pockets 
of houses are both a blessing and a curse and play a large role in 
the Carbon 2065 plan. Analysis of the natural assets of the Fifth 
Ward focused largely on the Buffalo Bayou frontage at its southern 
edge,  the wetland areas, and buried watercourses. The expansive 
tree canopy dates from the founding of the Fifth Ward, and contains 
upwards of 7200 tons of carbon sequestered as biomass. A large 
number of community gardens also exist in the Fifth Ward. While 

the analysis that was done in the 
Fall of 2013 looked at the Fifth 
Ward at large, the analysis in 2014 
relates specifically to the Carbon 
2065 plan. Preservation zones, or 
hold outs have been identified.
 

Modeling
In light of the plan’s goal to reduce 
per capita energy consumption by 
80%, modeling of multiple high 
density urban scenarios for the 
Fifth Ward were made in tandem 
with case studies of existing high 
density urbanism areas by Gradu-
ate and Undergraduate design stu-
dents in the Fall of 2013, Spring 
of 2014, and Fall of 2014. Ten al-
ternatives of high-density environ-
ments have been modeled in the 
Fifth Ward. Each achieved mass 
transit densities of sixty units per 
acre. Beyond density, the alterna-
tives vary in their deployment of 
building typologies, programmatic 
distribution, and ratio of open to 
built space. The goal was to pro-
duce an environment that covers a 
broad and complex range of tech-
nical, economic, political, cultural,  
and historical issues. While each individual issue plays a significant 
role in response to the climate crisis, they are most valuable as a set. 
There is no single issue that will solve the problems of redevelop-
ment or climate change. The value of urban models is that they have 
the ability to use information provided by engineers, economists, 
politicians, and historians, putting each into a larger context and 



22 23

Research Team: Albert Pope, Ph.D.; Jim Blackburn; Jefferson Duarte Leonardo Dueñas Osorio, Ph.,D.; Michael Emerson, Ph.D.; Bob Stein, Ph.D. 
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making them actionable. Urban 
models are, in a word, synthetic.

Owing to the enormous, per cap-
ita requirements for energy, there 
is no viable future for cities, like 
Houston, that were developed at 
five units per acre. Models for the 
Fifth Ward were benchmarked by 
case studies of cities that demon-
strate the low energy, high density 
requirements that climate change 
requires. Taken together, these 
models paint a picture of a high-
density future for a city that thinks 
of itself as suburban. Houston 
needs many alternate urban forms 
and spaces, and models can literal-
ly put pictures in our heads of what 
a low energy lifestyle will look 
like. Such a presentation is vital to 
our progress toward a high-density 
future. Modeling will continue into 

the Spring semester of 2015.
 

Design
The third track of this project’s 
development is a design proposal 
that synthesizes the models and 
analyses so that a specific vision 
of the Fifth Ward for the next fifty 
years is produced. The proposal, 
Inhabiting the Carbon Cycle, in-
tegrates ideas of urbanism and 
density with sciences of carbon 
sequestration and climate mitiga-
tion strategies. Given the poten-
tial of such a proposal, instead of 
producing a single master plan 
for the year 2065, the design is 
presented in five, ten year cy-
cles: 2020, 2030, 2040, 2050 and 
2060. Each time cycle will focus 
on a different district and show a 
potential picture across the entire 
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Fifth Ward. Through this multi-time, multi-place template, we can 
create a picture of both a vision for a carbon negative Fifth Ward, 
and a process that takes us towards that goal. The districts were 
determined after extensive analysis, which determined subdivisions 
that already exist in the urban fabric of the Fifth Ward. These sub-
divisions formed by infrastructure such as freeways, roads, and rail 
lines, have created communities within communities over succes-
sive generations. We found seven of these discrete subdivisions and 
named them after major streets. For each subdivision we also  iden-
tified a preservation zone typically made up of twenty to thirty city 
blocks. The preservation zones anchor the district and assure the 
fragile continuity of the Fifth Ward. Inside these seven preservation 
zones, development would not occur; outside these seven preser-
vation zones, complete reconstruction of the Fifth Ward would be 
planned for each district in ten-year stages. In order to achieve a 
higher level of resolution, we focus each construction cycle on a 
single district. For example:

Detailed plan for the 2020 cycle - Lockwood District.
Detailed plan for the 2030 cycle - Lyons District.
Detailed plan for the 2040 cycle - Liberty District.
Detailed plan for the 2050 cycle - Gregg District.
Detailed plan for the 2060 cycle - Clinton District.

To date, two of these districts have been designed, Gregg 2050 and 
Lockwood 2020.

Presentations
The Zero Carbon Development Plan was presented at Princeton and 
the Architectural League in New York by Dr. Albert Pope. The plan 
was also vetted by outside jurors in the Rice School of Architecture 
in December 2014.

Water, Nutrients and
  Sustainability

This project builds anthropological, ecological, 
and economic infrastructure associated with 
the Rice Biochar Group.  We have made prog-
ress at the midterm in all areas as follows:

Anthropology of bio-
char
An effective deployment of any land man-
agement strategy requires local community 
buy-in, and the provision of accurate scien-
tific information is rarely sufficient to achieve this.  A community’s 
perception of the value of land is a complex function of their cul-
ture as well as scientific information.  Particularly important is how 
people perceive the Earth’s subsurface.  Led by Professor Andrea 
Ballestero, this component of our research focuses on how humans 
understand the underground.  While Earth scientists have a care-
fully-constructed language to describe the Earth’s subsurface, most 
people perceive the underground more vaguely and associate it with 
the production of food, oil & gas, and water.  Many cultures, includ-
ing most in North America, frame their understanding of the Earth 
by traditional religious ideas, many of which center on creation and 
death.  New land management strategies are likely to be more effec-
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Research Team:Caroline Maisello, Ph.D.; Andrea Ballestero, Ph.D.; Evan Siemann, Ph.D. Kenneth Medlock, Ph.D.; Christian Davies, Ph.D.; Ghaideh Purhashem, Ph.D. 
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tive when they do not conflict with culturally important ideas about 
the underground. 

During the past aca-
demic year, Dr. Bal-
lestero completed 
a comprehensive 
analysis of litera-
ture about notions 
of the underground. 
This bibliographic 
research covered 
perspectives from 
geology, feminist 
studies, political 
ecology, religious 
studies, arts, anthropology, history of science, and others. 

Dr. Ballestero also supervised three undergraduate students who con-
ducted pilot studies which applied some of the concepts reviewed in 
the literature to specific cases: a study of representations of the un-
derground in the Weiss Energy Hall of the Natural Science Museum, 
a study of underground publications in Houston during the 1960s, 

and an architectural exploration of Rice and Downtown Houston’s 
tunnel system. These projects were also the result of an experimen-
tal undergraduate class taught in the Spring of 2014. In May, Dr. 
Ballestero organized and conducted a workshop with Dr. Valerie 
Olson, University of California-Irvine. At this workshop alternative 
conceptualizations of the underground were discussed and assessed. 
Dr. Olson’s research examines the ecological consequences of oil 
spills on the Gulf Coast. As a result of the workshop we identified 
a series of heuristics, such as stratigraphic thresholds, as alternative 
ways to investigate how people imagine and organize to extract and 
use resources such as biochar.

Biochar Economics
Many positive outcomes have been demonstrated by biochar amend-
ment. Large-scale deployment of this land management strategy 
will require an understanding of its economic benefits.  Dr. Masiello 
(Earth Science), Dr. Medlock (Economics), and Dr. Davies (Shell Ex-
ploration and Production) are co-advising a postdoctoral researcher, 
Dr. Ghasideh Pourhashem, who is evalluating the economic benefits 
of biochar from a number of perspectives.
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Ecological Research on Biochar 
and Metals
The effects of arbuscular endomycorrhizae and biochar on phytoex-
traction of heavy metals in Trifolium repens (clover).

Over the past decade, industrial processes and other human activi-
ties have caused heavy metal pollution of soil and groundwater. Tra-
ditional methods of cleaning these sites, such as soil excavation, 
have proven ineffective and often dangerous. Phytoextraction is a 
process that uses hyperaccumulator plants to extract heavy metals 
out of soil.

This research 
explores the 
use of arbus-
cular mycor-
rhizal (AM) 
fungi and pine 
and hardwood 
biochar with 
T r i f o l i u m 
repens in the 
application of 
phytoextrac-
tion of arsenic 
and lead contaminated soils. While AM and biochar did not have 
significant effects on the growth of clover, their interactions did. T. 
repens was able to grow in soils with high levels of lead but little 
arsenic. Continued analysis of mycorrhizae and quantification with 
Inductively Coupled Plasma Mass Spectrometry will reveal how 
much metal the plants were able to take in.

Houston Sustainability
  Indicators

The Houston Sustainability Indicators (HSI) project is a long-range 
effort by the Shell Center for Sustainability to assist with the mea-
surement and character-
ization of sustainable 
development in Hous-
ton. This effort consists 
of a comprehensive col-
lection of 30 indicators 
that measure social, 
economic and environ-
mental data. Analysis 
and reports are prepared 
at the Super Neighbor-
hood (Community), 
Council District, and 
city level. All informa-
tion is now accessible 
online at www.Hous-
tonCommunitySustain-
ability.org.

HSI and Rice 
Impact
Dr. Lester King, Ph.D., SCS fel-
low, is also involved in several 
collaborative efforts across cam-
pus and the Houston Community 
that include the following activi-
ties: 
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Formed a collaboration with 
Sociology Professor Jim El-
liott, Ph.D., to develop a Port 
of Houston research agenda. 
Outcomes thus far have been a 
meeting with Port of Houston 
Chairperson Janice Longoria. 
The team is presently complet-
ing a paper on the historical de-
velopment of the Port of Hous-
ton for journal submission. The 
paper was accepted for presen-
tation at the annual American 
Sociological Association con-
ference in 2015.

Formed a collaboration with 
Sociology Professor Jenifer 
Bratter, Ph.D., to develop a re-
search agenda on Food Deserts. 
The team prepared a paper, on 
the association of Race and Food Deserts in Houston, which was 
accepted for presentation at the annual American Sociological As-
sociation conference in 2015.

Prepared a report for the Energy Efficien-
cy in Buildings Laboratory in Houston 
entitled, ‘Energy efficiency in buildings’ 
market review: Houston, TX’. The re-
port was prepared for the World Business 
Council for Sustainable Development 
(WBCSD) and the United States Business 
Council for Sustainable Development (US 
BCSD). The research was conducted with 
the support of Rice Professional Science 
Master’s program student Rong Liu and 

Brandeis University student 
Matthew Kuruvinakunnel.

Work to update the Houston 
Sustainability Indicators Report 
began in the fall. Work included 
planning, design, data collec-
tion, and spatial analysis (see 
Outreach & Education, Intern-
ships).

Local Media 
  Impact
Bayou Voices - http://tinyurl.
com/ms9avbr
Houston Public Media - http://
tinyurl.com/mylerun
Houston Matters - http://ti-
nyurl.com/o2xj5vp

Houston Chronicle - http://tinyurl.com/pr3vyjw
Local Government
COH - Parks and Recreation Department
Supported the City of Houston Parks Dpartment on the update of 
the Houston Parks Master Plan.
COH – Housing & Community Development Department
Initiated discussion with the City of Houston Housing and Com-
munity Development Department to provide research support in 
the area of sustainable community development.

National Recognition
Lester King, Ph.D., SCS Fellow was selected to join the board of 
the Community Indicators Consortium (CIC). CIC advances and 
supports the development, availability, and effective use of com-
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munity indicators for measurable and sustainable improvements in 
quality of community life. 

Peer Reviewed Research and 
  Activities
Publications

King, L., Functional sustainability indicators. In Review – submis-
sion to Ecological Indicators.
Elliott, J., Shelton, K., King, L., The regu-
latory nature of urban ports: The case of 
Houston. In Progress.
King, L., How can sustainability indicators 
explain urban performance on community 
sustainability? In Progress
O’Connell, H., King, L., Bratter, J., Commu-
nity Resources in a Diverse City: Supermar-
ket Location and Emerging Racial Hierar-
chies. Submission to City and Community.
King, L., Lowe, J., Sustainability and Gen-
trification – In Progress

Presentations

2014 – Association of Collegiate Schools of Planning Annual Con-
ference.  Presenter. The Sustainability of African American Neigh-
borhoods in Houston. Philadelphia, PA
2014 – Community Indicators Consortium 2014 Impact Sum-
mit. Presenter. Community Sorting with Sustainability Indicators. 
Washington D.C.
2014 – Caribbean Urban Forum 2014, Presenter. Sustainable Com-
munity Essentials for Developing Countries. Bridgetown, Barbados
2014 – Shell Center for Sustainability, Houston Community Sus-
tainability Symposium, Presenter. Houston Community Sustain-
ability Quality of Life Atlas. Houston, TX

Reports 
King,L. 2014. Energy Efficiency in Buildings Market Review: City 
of Houston Case Study. US. Business Council for Sustainable De-
velopment. Houston, TX. 
King, L. 2014. Houston Community Sustainability: The Quality of 
Life Atlas. http://issuu.com/sustainablehouston/docs/snbreportqo-
latlas2014. Shell Center for Sustainability, Rice University, Hous-
ton, TX.

Outreach

SCS hosted the Houston Community Sus-
tainability Symposium and Mixer to unveil 
the Houston Sustainability Indicators report 
(March 26, 2014). The mixer was an opportu-
nity to learn about the best in community and 
district planning in Houston. SCS provided a 
forum to exchange ideas on how the quality 
of life in Houston could be improved through 
sustainable development.

Other Outcomes

SCS planned, designed, and developed the Houston Quality of Life 
Atlas, a new online data portal developed as an online data visual-
ization portal. The resource was developed to make the HSI data 
available to the general public in an easily assessable and informa-
tive format. The portal can be viewed at www.HoustonCommunity-
Sustainability.org (see Outreach & Education, Internships).



34 35Rice University Shell Center for Sustainability, Annual Report 2014

Outreach &
  Education
The fall workshop is the Shell Center for Sustainability (SCS) an-
nual sustainability outreach event. In 2014, the workshop featured 
the Stress Nexus of Coastlines Project, a project funded under the 
2012-2014 research round (See Research).

The workshop title, How Sustainable is the Texas Coast? Are We in 
a “State of Denial”? focused on how data driven actions can en-
hance sustainabil-
ity and resiliency. 
The program in-
cluded presenta-
tions from each of 
the research team 
members and Dr. 
John Anderson, 
Academic Director of the SCS. Presentations included, How Sus-
tainable is the Texas Coast?; Sediment Supply; Severe Storm Im-
pacts in the Presence of Hurricane Surge; Storm Impacts on Select 
Energy and Transportation Infrastructure; Predicting Urban Growth 
in Vulnerable Coastal Environments; Policy; and Implications of 
21st Century Meta-trends for Gulf Coast Sustainability.

Workshop archives of this one-day event can be found at http://shell-
center.rice.edu, under Outreach, Events, How Sustainable is the 
Texas Coast? Are We in a “State of Denial?”, October 29 2014.

A series of videos were created that featured each of the funded 
research projects at the mid-term. The videos summarize the proj-
ects and list current findings and expected outcomes. The videos can 
be found on the Shell Center for Sustainability YouTube Channel: 
https://www.youtube.com/user/SSCS09
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Energy Efficiency In Buildings Laboratory

SCS joined the World Busi-
ness Council for Sustainable 
Development to help develop 
a plan for energy efficiency 
in buildings for Houston. To-
gether with various stakehold-
ers in Houston’s commercial 
building sector, the group di-
agnosed key barriers to energy 
efficiency, recommended prac-
tical action plans for achiev-
ing market transformation to 
improve energy efficiency, 
and established clearly defined 
stakeholder commitments. As a 
result of the Energy Efficiency 
in Buildings Laboratory (EEB Lab), it was agreed that a local group 
would be formed to carry on the objectives identified for Houston.

More information can be obtained at: usbcsd.org/eeb-houston

Web

The SCS website was vis-
ited 14,447 times in 2014, 
and 63% were returning 
visitors. The bulk of vis-
its were from the United 
States and peak visits oc-
curred relative to outreach 
events in the spring and 
fall.

Budget

The 2014 bud-
get includes a re-
search spending 
increase of 50%. 
However, the re-
search timeframe  
also increased to 
two years making 
research sched-
ules twice as long. Expenditures for 2014 reflect a 25% advance for 
research projects through the end of the 2014 calendar year.
 

Internships

SCS supported graduate and high school students through intern-
ships for the Houston Sustainability Indicators Project. A high 
school team produced a Rice University Sustainability Chat Video. 
The video features interviews with Rice faculty, staff and students 
on the topic of sustainable development in Houston. Team members 
consisted of students Jonathan Gross and Eitan Hoffman.
 
In the summer of 2014 SCS designed and programmed an online 

data visualization tool for 
the Houston Sustainability 
Indicators. The tool allows 
for visualization of the indi-
cators at the city, council dis-
trict and super neighborhood 
level using maps, tables and 
charts that present and com-
bine various indicators to 
show aspects of sustainable 
development across the city. 
The site was developed with 
the support of students from 
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the Professional Science Master’s program; Priya Singh, Stephanie 
Chang, and Diani Wang, and can be accessed at houstoncommuni-
tysustainability.org.

The Houston Sustainability Indicators Report update was supported 
by Rice Professional Science Master’s program student Michele 
Esperin, SCS Fall Intern. Work included the planning, design, data 
collection, and spatial analysis needed to update the Houston Sus-
tainability Indicators Report. 

Rice Professional Science Master’s program student Rong Liu and 
Brandeis University student Matthew Kuruvinakunnel supported  
research for the development of the ‘Energy efficiency in buildings’ 
market review: Houston, TX’ prepared for the Energy Efficiency in 
Buildings Laboratory held in Houston by the World Business Coun-
cil for Sustainable Development (WBCSD) and the United States 
Business Council for Sustainable Development (US BCSD) (see 
Houston Sustainability Indicators).

Rice Undergraduate Research Symposium
  (RURS) 2014

Three winners of the Shell Center 
for Sustainability (SCS) Sustain-
able Development Award were se-
lected and announced at the 2014 
Rice Undergraduate Research 
Symposium (RURS). While rec-
ognizing the work of Rice under-
graduates, this award also helps 
align independent undergraduate 
level research with current SCS 
research criteria and generates 
greater synergy, focus, and direc-
tion on campus. 

Winners of this year’s awards were First Place, Tierra Moore, with 
Greenhouse gas production in oiled and unoiled S. alterniflora al-
terniflora and A. germinans germinans soils in tidal salt marshes 
Barataria Bay, Louisiana; Second Place, Shayak Sengupta, with Al-
ternative Fuel Vehicles in Urban Settings: A Case Study of the City 
of Houston Municipal Fleet; and Third Place, Lun Li, with Satellite-
based Analysis on NO2 Temporal Trends to Diagnose Nitrogen Ox-
ide Sources.

All entries were reviewed by our panel of judges that included: 
Claude Griffin, Shell Oil 
Company; Professor Douglas 
Schuler, Ph.D., Jones Busi-
ness School, Rice University; 
Russ Conser, formerly Shell 
Oil Company; Professor Dan-
iel Cohan, Ph.D., Civil and 
Environmental Engineering, 
Rice University; and Lilibeth 
André, Associate Director of 
the Shell Center for Sustainability.

Other Presentations

SCS Project: Solar Autoclave for Off-
Grid, Developing Countries Health 
Services. Dr. Douglas Schuler made 
a presentation about this new project 
at NASA JSC’s Engineers Without 
Borders organization in January of 
2014.

In 2014, the Shell Center for Sus-
tainability was tapped to participate 
in various activities. These activities 
included the development of resil-
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iency recommendations for Houston; development of sustainability 
recommendations for public spaces; provision of opportunities for 
students to gain recognition for their sustainability innovation; help-
ing hosting social movements based on the sustainability of people 
and their culture; helping to shine a light on the future of sustain-
ability studies; identification of potential opportunities for resiliency 
and sustainability collaboration, and to sharing with foreign and na-
tional visitors, the Houston community, Rice community, and poten-
tial students, the work of the Shell Center for Sustainability.

http://shellcenter.rice.edu 
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