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G R O U N D E D  I N  N E A R LY  A  C E N T U R Y 

O F  A P P L I E D  R E S E A R C H  AT  C L A R K 

U N I V E R S I T Y,  T H E  G E O R G E 
P E R K I N S  M A R S H  I N S T I T U T E 
studies the natural, technological and 
socioeconomic systems that link humans 
and their surrounding environments. The 
Institute promotes collaborative, systems-
based research that challenges traditional 
disciplinary boundaries to address some 
of the most pressing challenges facing 
human society.  The Institute’s research 
covers three core research themes linked by 
cross-cutting topics.  Our primary research 
themes include: Earth System Science, 

 Socioecological (or human-environment) 
Systems and Sustainability Science, and 

 Community Development and Urban-
Economic Systems.  Cross-cutting topics 
reflect areas of particular importance that 
are studied through these scientific lenses. 
Recent cross-cutting topics include:  
Climate Change Adaptation and Mitigation, 
and Urban Systems and Sustainability.  
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The Institute’s work is designed to make a difference through 
advancements in science, direct engagement with decision-makers,  
learning opportunities for students, and communication with the 
public.  We also promote the success of other departments, centers 
and institutes across Clark University that share our commitment to 
science in the public interest.

Grants to Institute researchers support work in such wide-ranging 
topics as adaptation to coastal hazards; climate change impacts in 
the Arctic; the global carbon cycle; invasive species, climate and 
forest fires; the value and management of aquatic ecosystems; 
resource extraction and human development; drought and water 
use; and urban youth violence.   External support for these and 
other Institute activities comes from private donations, foundations, 
and grants from state and federal agencies. The Institute is home to 
more than fifty research faculty and staff, many of whom have joint 
appointments with other Clark University departments. 

The Marsh Institute is one of the most productive hubs for research 
activity at the University, regularly generating approximately 
one-third of the University’s external research funds. Externally 
funded research at the Institute continues at a high level. New 
research projects initiated during 2013-14 address topics including 
the economics of coastal climate change resilience, relationships 
between forest change and carbon emissions, the impacts of 
thinning ice cover in the Pacific/Arctic region, and urban youth 
violence in central Massachusetts.  Institute researchers also 
recently received a major collaborative grant through the National 
Science Foundation’s Program in Coastal Science, Engineering and 
Education for Sustainability (SEES) to study the socioecological 
aspects of coastal marsh sustainability.

In addition to funded research activities, the Institute convenes 
workshops, conferences and seminars each year that bring together 
scientists, students, stakeholders and policy makers.  Institute 
researchers also play important roles in national and international 
science advisory bodies such as the National Academy of Sciences 
and the U.S. EPA Science Advisory Board, as well as regional 
groups like the Narragansett Bay Estuary Program Management 
Committee.  These and other outreach, communication and 
education activities help ensure the impact of the Institute’s work.

The Institute is dedicated to the provision of exceptional research 
opportunities for Clark students. Dozens of graduate and 
undergraduate students participate in the Institute’s externally 
funded research projects each year.  Dedicated programs for 
student research include the Polaris Projects in the Siberian 
Arctic; the Human-Environment Regional Observatory (HERO) 
research program in Central Massachusetts; the Albert, Norma 
and Howard ’77 Geller Research Grants; and the NOAA Fellows 
program. Building on programs such as these, the Institute plays an 
important role in the Liberal Education and Effective Practice (LEEP) 
initiative at Clark, providing expertise as well as opportunities 
for student research within our many communities of effective 
practice. 

Among the facilities, offices and centers that comprise the Institute 
is the Jeanne X. Kasperson Research Library, whose holdings 
include one of the most extensive research collections in North 
America on risks, hazards and global environmental change. The 
Institute also provides administrative support for the Institute for 
Energy and Sustainability (IES). We work closely with numerous 
departments and institutes across Clark University, including the 
School of Geography, the International Development, Community 
and Environment (IDCE) Department, the Mosakowski Institute for 
Public Enterprise, and the Department of Economics. 

This annual report highlights some of the recent areas in which 
the George Perkins Marsh Institute is making a difference through 
environmental research, education, outreach, and communication.

H I G H L I G H T S ,  A C C O M P L I S H M E N T S  A N D  I M PA C T S  O F  T H E  G E O R G E  P E R K I N S  M A R S H  I N S T I T U T E 
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Qualitative Research for Coastal 
Training Program Coordinators at 
NERRS Sites

Principal Investigator: Verna DeLauer
Funding Agency: National Estuarine 
Research Reserve System (NERRS) Science 
Collaborative

The goal of this project is to improve the 
effectiveness of the NERRS Coastal Training 
Program through online training in which 
participants learn how to use qualitative 
data to inform the design, management, 
and evaluation of research, stewardship, 
and education projects. The training 
combines self-paced units with real-
time webinars. Evaluation of this project 
considers (1) the effectiveness of this 
e-learning model to provide process-based 
skill building in the NERRS community; (2) 
the ability for Coastal Training Program 
Coordinators to apply information and 
skills learned through the training; and 
(3) whether there is interest in expanding 
the audience for this training within in the 
NERRS System and NOAA. 

Coastal Hazards and Northeast 
Housing Values: Comparative 
Implications for Climate Change 
Adaptation and Community Resilience 

Principal Investigator: Robert J. Johnston
Funding Agency: National Oceanic and 
Atmospheric Administration/Northeast 
Sea Grant Consortium

This project combines coastal hazards, 
property value and other data with 
economic models to answer three 
questions central to Northeast coastal 
adaptation: (1) How do property values 
and tax bases in Northeast communities 
respond to coastal hazards, and do these 
responses create incentives to build/
rebuild in risk-prone areas or undertake 
private adaptations? (2) How do 
property values and tax bases respond 
to adaptation actions undertaken by 
states, municipalities or homeowners/
developers? (3) What do results imply 
for future scenarios of property values 
and tax bases in Northeast communities, 
under alternative sea level rise (SLR) 
and hazard projections? The project will 
develop and apply rigorous social science 
methods that, when integrated with natural 
science data and projections on coastal 
vulnerability, will enable stakeholders and 
policy makers to evaluate property value 
and tax-base impacts of climate change 
adaptation across Northeast states and 
communities. The result will be heretofore 
unavailable information quantifying 
the economic consequences of coastal 
vulnerability and adaptation. The project 
will be implemented in coordination with 
partners and communities involved in 
Northeast coastal adaptation including 
the Wells National Estuarine Research 
Reserve (NERR), Great Bay NERR, Waquoit 
Bay NERR, and Nature Conservancy in 
Connecticut. Project results will enhance 
the ability of communities to choose 
adaptations with intended and desirable 
economic consequences. The project 
builds upon extensive prior work of the 
investigators coordinating natural and 
social science data to forecast economic 
outcomes, and using results in partnership 
with stakeholders and policy makers to 
inform management.

S O C I O E C O L O G I C A L S Y S T E M S A N D

S U S T A I N A B I L I T Y S C I E N C E

Among the most pressing challenges 
facing human society are those 
involving relationships among human, 
natural, and built/technological 
systems. Climate change mitigation and 
adaptation is among the most complex 
and far-reaching of these challenges. 
Research at the Marsh Institute 
studies ways in which natural, human 
and technological systems interact in 
an uncertain world, and through this 
understanding promotes more effective 
policy and management. Research in 
this area requires multidisciplinary 
perspectives that recognize the central 
importance of uncertainty, risks, and 
resilience. This core research theme 
represents one of the largest and 
most diverse areas of research at the 
Institute, and one in which large, multi-
institutional projects have been most 
successful.
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Climate Change Adaptation and 
Ecosystem Service Resilience in 
Northeast Coastal Communities: 
Quantifying Economic Values 
and Tradeoffs 

Principal Investigator: Robert J. Johnston
Funding Agency: Northeast Sea Grant 
Consortium

Hazards related to a variable and changing 
climate are a critical problem facing 
Northeast coastal communities. Strategies 
to address these challenges involve 
tradeoffs among development, ecosystem 
health, costs and community needs. 
This ongoing research and engagement 
project seeks to assess the vulnerability of 
Northeast coastal communities to hazards 
from a changing climate and evaluate 
how communities can best adapt to these 
vulnerabilities. The team is developing 
an economic valuation component to 
accompany the Nature Conservancy’s 
Coastal Resilience modeling and 
visualization tool. The project will quantify 
the benefits realized by communities under 
alternative adaptation scenarios, with 
particular attention to choices between 
hard and ecosystem-based adaptation. The 
project is designed to help communities 
plan for sea level rise and coastal storms 

in a way that is most beneficial to the 
public. This requires strategies that protect 
homes and infrastructure, but that also 
recognize the benefits that are provided by 
threatened natural areas such as beaches, 
dunes and marshes. 

Sustaining Coastal Landscapes and 
Community Benefits: Developing an 
Interdisciplinary Model for Enhancing 
the Impact of National Estuarine 
Research Reserve System (NERRS) 
Science

Principal Investigators: Robert Johnston 
and Verna DeLauer
Funding Agency: National Estuarine 
Research Reserve (NERR) System Science 
Collaborative

This proposal develops an innovative 
model for interdisciplinary research to build 
capacity within the NERRS. It enhances 
the impact of NERRS science by applying 
an ecosystem-based management 
approach to address complex land-use 
challenges and facilitate dialogue and 
policy deliberation about ecosystem 
service tradeoffs. Residents, managers 
and stakeholder groups often engage in 
riparian and other land-use decisions 
that are not in the long-term best interest 

of the public, because they do not have 
the information required to accurately 
consider tradeoffs between the benefits/
costs of development and the associated 
losses of ecosystem services. This lack 
of information persists despite the rich 
ecological data available within NERRS 
and elsewhere, because these data have 
thus far been poorly linked to (1) social 
science models required to characterize 
and quantify tradeoffs in ecosystem service 
benefits, and (2) methods to translate 
results for effective policy guidance. The 
goal of the proposed project is to provide 
information on ecosystem service tradeoffs 
and values in a concrete, useful format, and 
to use this information in coordination with 
Wells NERR stakeholder groups to promote 
sustainable management of riparian land 
use and habitat.  The results demonstrate 
different ways in which the conservation 
and restoration of coastal ecosystems 
contribute to ecosystem services valued 
by the public, and the coordinated use 
of economic and ecological models to 
estimate these values.  The project has 
also developed a webinar to help project 
partners and others understand ways in 
which economists model and value aquatic 
ecosystem services (http://www.nerrs.
noaa.gov/NSCDefault.aspx?id=696).

P R O M O T I N G  S U S T A I N A B I L I T Y  A T  C L A R K  U N I V E R S I T Y : 

Coordination with the Clark University Environmental Sustainability Task Force

In addition to research promoting 
sustainability at local, regional and global 
scales, Marsh Institute researchers 
have been active in efforts to promote 
environmental sustainability at Clark 
University. Among these efforts, two 
Institute researchers—Robert J. Johnston 
and Jennie Stephens—have recently 
served on the Clark University 
Environmental Sustainability Task Force. 

Other Marsh researchers have served 
on the Task Force in past years. The 
mission of the Task Force is to increase 
awareness of environmental and 
sustainability issues on campus, research 
environmental impacts of University 
activities, provide recommendations  
for improvement, and coordinate 
activities related to the University’s 
environmental sustainability. 

Since 2011 Marsh Director Robert J. 
Johnston has served as the faculty chair 
of the Task Force, helping to promote 
integrated sustainability progress across 
 

the University. Among the synergies 
made possible through this coordination 
is an ability to target student research 
supported by the Institute to priorities 
identified by the Sustainability Task 
Force, thereby promoting direct student 
involvement in research supporting 
sustainability at Clark University. Among 
other activities during 2014, the Task 
Force, with the additional participation of  
R. Gil Pontius, spearheaded an evaluation 
and dialogue concerning the Smart Grid 
pilot project in Worcester, MA. The 
Task Force also began work on updated 
sustainability goals for Clark University.
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Promoting Sustainable Consumption 
Research and Action—An 
International Initiative

Principal Investigators: Halina Brown 
and Philip Vergragt
Funding: Multiple Foundation and  
Other Grants

Marsh Institute researchers Philip Vergragt 
and Halina Brown are at the forefront of 
an international network of professionals 
working to address challenges at the 
interface of material consumption, 
human fulfillment, lifestyle satisfaction, 
and technological change.  Vergragt and 
Brown, along with Maurie Cohen of the 
New Jersey Institute of Technology, were 
co-founders of SCORAI, the Sustainable 
Consumption Research and Action 
Initiative.  SCORAI network participants 
are seeking to advance and disseminate 
knowledge, forge connections, and 
contribute to policy dialogues and practices 
involving these interrelated issues. 
Scholars working in the field of sustainable 
consumption are seeking to better 
understand the connections between 
material consumption and societal well-
being and to chart transition pathways 
toward a more sustainable future. SCORAI 
is the largest organizational assemblage 
of individuals working on sustainable 
consumption in North America. It now has 
a sister organization in Europe and sister 
initiatives in Mexico, South Africa, and 
China. The colloquium on Consumption 
and Social Change was launched on April 
16, 2014. The series convenes scholars 
and practitioners for sustained and free-
flowing discussions related to sustainable 
consumption, policy processes and political 
activism.  For more information, see www.
scorai.org. 

Additionally, Vergragt and Brown 
were among the founding organizers 
and advisory council members of The 
Sustainable Business Academy (SBA).  
Initiated during 2014, SBA aims to be a 
knowledge center that benefits business, 
academics and activists working for 
a vibrant, equitable and sustainable 
economy. The SBA provides an institutional 

network of expertise and education, and 
a cross-disciplinary knowledge base for 
students, academics, and practitioners  
who are studying and endorsing New 
Economy organizations. 

Worcester Housing, Energy and 
Community (WoHEC)

Principal Investigators: Halina Brown  
and Philip Vergragt
Funding: Multiple small grants

The Worcester Housing, Energy and 
Community program (WoHEC) brings 
together community groups, business 
leaders, government officials and 
researchers to promote transitions to 
enhance energy sustainability within 
Worcester’s residential housing. 
Coordinated by Philip Vergragt and Halina 
Brown of the Marsh Institute, WoHEC 
explores ways in which large-scale energy 
retrofits can promote economic benefits, 
social justice, and energy sustainability. 
Partners participating in WoHEC include 
Clark University, Worcester Polytechnic 
Institute, the City of Worcester, the 
Worcester Roots Project, the Worcester 
Community Action Council, the Main 
South Community Development 
Corporation, NSTAR and National Grid, and 
Quinsigamond Community College. 

I-Choose: Building Information-sharing 
Networks to Support Consumer 
Choice

Principal Investigator: Jing Zhang
Funding Agency: National Science 
Foundation

The impact of trade globalization has 
been profound and varied in all parts of 
the supply chain. Some producers benefit 
from being able to get a higher price for a 
product produced in an environmentally 
and socially sustainable way, while other 
producers are suffering under deteriorating 
work conditions brought on by globalized 
pressures to reduce production costs. 
Similarly, consumers benefit from lower 
prices of consumer 

S O C I O E C O L O G I C A L  S Y S T E M S  A N D  S U S T A I N A B I L I T Y  S C I E N C E   (continued)

Marsh Researcher Chairs 
International Conference on 
Research and Sustainability 

George Perkins Marsh Institute Professor  
Jing Zhang recently co-chaired the 
program of the Annual International 
Conference on Digital Government 
Research (dg.o), held at Centro de 
Investigación y Docencia Económicas 
(CIDE), Aguascalientes City, 
Aguascalientes, Mexico, June 18-21, 
2014.  Professor Zhang also edited 
the conference proceedings: Zhang, 
J. and Gil-Garcia, J. R. (2014) Open 
Innovations and Sustainable Development 
in Government: Experiences from around 
the World: The Proceedings of the 15th 
Annual International Conference   
on Digital Government Research. ACM 
International Conference Proceedings 
Series. ISBN: 978-1-4503-2901-9. 
Centro de Investigación y Docencia 
Económicas (CIDE), Aguascalientes City, 
Aguascalientes, Mexico.
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goods, while faced on the other hand with 
difficulty in trying to determine where 
and by whom the products they want to 
buy are manufactured. The goal of this 
project is to develop a data interoperability 
framework for providing unobservable 
product information for the case of coffee 
produced and consumed in the North 
American Free Trade Agreement region. 
Involving a team of researchers from the 
U.S., Mexico and Canada, the project has 
two main components—examination of 
the policy environment that would support 
an interoperable information system, and 
technical work related to building such a 
framework. The policy work focuses on the 
implications of our ontology development 
for government regulation of supply chains 
of sustainable coffee. The technical work 
includes addressing the specific function 
of certification and inspection by mission-
driven third party certifiers as the “missing 
link” in providing trusted information 
about unobservable product attributes to 
customers. 

Collaborative Research: Post-Sandy 
Discourse about Energy Infrastructure 
and Security

Principal Investigator: Jennie Stephens
Funding Agency: National Science 
Foundation

The devastation of Superstorm Sandy 
illustrates emerging linkages between 
issues of energy infrastructure investments 
and climate change preparedness. The 
storm highlighted the vulnerability of 
energy systems, including electricity 
infrastructure damage and severe gasoline 
shortages. It also reintroduced climate 
change into the political discourse of the 
2012 presidential election. The emergent 
linkage between energy systems resilience 
and climate change vulnerability creates 
new opportunities for shifting societal 
prioritization. This RAPID response grant 
will document post-Sandy discursive 
linkages between climate and energy 
among energy sector actors and the media 
in four different U.S. regions: New York 
and New Jersey (those areas hardest hit); 
Massachusetts (a New England region 

which was less severely hit); Minnesota 
(a Midwest region which was not directly 
affected); and Texas (a Gulf region which 
is vulnerable to hurricanes but was 
not directly disrupted by Superstorm 
Sandy). The project will contribute to 
environmental communication theory 
by refining our understanding of how 
natural disasters combine with existing 
communication networks to influence 
political salience.

Science Communication  
Research: Bio-Earth 

Principal Investigator: Jennie Stephens
Funding Agency: United States  
Department of Agriculture

One of the greatest science and 
engineering challenges of the 21st 
century is managing nitrogen (N) in the 
environment to maximize agricultural 
productivity while minimizing negative 
environmental effects. This large, 
collaborative project focuses on the 
development of a regional-scale Earth 
Systems Model (EaSM) that will integrate 
potential user feedback in the model 
development process. The study is a 
collaborative effort with Washington State 
University and several other institutions. 
The model integrates existing process-
based models for the atmospheric, 
terrestrial, aquatic, and human systems 
to characterize the interactions between 
interannual- to decadal-scale climate 
variability and carbon-nitrogen-water 
dynamics over the Pacific Northwest. 
The communication and outreach 
team is simultaneously designing and 
implementing stakeholder engagement 
throughout the model development 
process and researching communication 
among and between the scientists and the 
stakeholders. For additional information 
about the Bio-Earth project, see http://
www.cereo.wsu.edu/bioearth/. 

An International Conference 
on Sustainable Production and 
Consumption

George Perkins Marsh Institute research 
scientist Philip Vergragt was among the 
organizers of the 2014 Global Research 
Forum on Sustainable Production and 
Consumption, held at Fudan University 
in Shanghai, China.  The conference 
brought together more than one hundred 
scholars and practitioners, representing 
23 countries and all five continents, to 
consider the latest research in the field 
and connect with Chinese colleagues who 
have become increasingly active in drawing 
attention to the risks inherent in current 
domestic consumption and production 
trends. Conference proceedings will be 
published in a special issue of the Journal of 
Cleaner Production.
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Green Energy Cluster Research
Principal Investigator: Jennie Stephens
Funding Agency: Mosakowski Institute 
for Public Enterprise

With collaborators from Clark’s Graduate 
School of Management and the Marsh 
Institute, this research explores the 
engagement of universities and other 
organizations in regional economic 
development cluster initiatives focused 
on sustainable energy. Using Worcester’s 
green energy cluster initiative as a case 
study, it investigates the engagement of 
a broad array of stakeholders and varying 
expectations for change, and how green 
energy clusters expand conventional 
notions of clusters. Elements of the project 
include participant-observation research, 
simultaneously assessing and comparing 
the evolution of this initiative with that 
of the previous Central Massachusetts 
Biotech Cluster initiative. Funded by Clark 
University’s Mosakowski Institute for Public 
Enterprise, this scholarship contributes 
both theoretical and practical insights on 
the potential of an economic development 
cluster strategy in facilitating socio-
technical transitions toward sustainability. 
It has led to a number of publications 
addressing green energy clusters and 
sustainability transitions.

Reducing the Vulnerability of Water 
Resources to Climate Change and 
Urbanization
Principal Investigator: Colin Polsky
Funding Agency: National Oceanic  
and Atmospheric Administration

Water resource management and land 
planning in U.S. metropolitan areas 
provide a unique opportunity to examine 
the interactions between climate and 
society. With different climates but similar 
trends in population growth and economic 
activity, metropolitan Portland, OR and 
Phoenix, AZ are becoming increasingly 
vulnerable to future climate change. This 
research, funded by NOAA and involving 
partners from Portland State University and 
Arizona State University, aims to assess the 
utility of climate information and land-use 
patterns for understanding water demand 
amidst climate variability and urbanization. 
Water demand is strongly linked to land-
use patterns because a substantial amount 
of municipal water use is devoted to 
outdoor use in both Phoenix and Portland. 
This program uses research and outreach 
linking weather and climate information to 
land-use and water consumption patterns, 
with the ultimate goal of developing 
strategies to adapt proactively to the 
uncertainties of climate change.

Aquatic Ecosystem Services and River 
Restoration—Advances in Economic 
Valuation
Principal Investigator: Robert J. Johnston
Funding Agency: U.S. Environmental 
Protection Agency

Natural ecosystems provide numerous 
goods and services, often called ecosystem 
services, that benefit the public. Often, 
the pathways through which ecosystems 
benefit humans do not involve organized 
markets and are impossible to discern 
using standard market data. In such 
cases, non-market valuation is required to 
measure economic values. This research 
improves the linkages between economics 
and ecology required to measure the 
effects of aquatic restoration on human 
benefits. An application to Rhode Island 
rivers measures the economic value 
provided by policies that restore habitat 
for migratory fishes. This research 
coordinates with numerous partners 
in order to help promote fish passage 
restoration, which provides both ecological 
and economic benefits. The project has 
generated numerous advances in the ways 
that economics and ecology are linked 
to evaluate the economic benefits of 
ecosystem services. It has also spawned 
advances in the way that economists 
measure spatial heterogeneity and hot 
spots in ecosystem service values.

S O C I O E C O L O G I C A L  S Y S T E M S  A N D  S U S T A I N A B I L I T Y  S C I E N C E   (continued)
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Seafood and Human Health—
Balancing the Risks and Benefits 

Principal Investigator: Robert J. Johnston
Funding Agency: U.S. Department of 
Agriculture

Health authorities recommend 
greater consumption of seafood 
for most individuals. Despite these 
recommendations, consumer concerns 
over health risks related to seafood 
contaminants can lead to unwarranted 
and unhealthful reductions in seafood 
consumption. Misperceptions of seafood’s 
health effects diminish their ability to 
capitalize on the potential long-term health 
advantages of a seafood-rich diet. This 
collaborative project, involving partners 
from the University of Rhode Island, 
University of Idaho, and the Social and 
Environmental Research Institute, develops, 
tests and disseminates risk communication 
tools to improve consumers’ ability 
to make informed seafood purchase 
decisions. Using innovative methods from 
experimental economics, this research 
evaluates the impact of different types of 
risk communication on seafood purchase 
behaviors. Supported by a grant from 
the U.S. Department of Agriculture, the 
project integrates expertise in economics, 
marketing, and risk analysis, together with 
the collaboration of industry partners from 
all levels of the seafood supply chain. Initial 
results suggest that consumer information 
designed to promote greater and more 
healthful seafood consumption may 
sometimes have perverse impacts, leading 
to reduced consumption of seafood.

Ecological Homogenization  
of Urban America
Principal Investigator: Colin Polsky
Funding Agency: National Science 
Foundation

The conversion of wild or managed 
ecosystems to urban ecosystems is 
resulting in ecosystem homogenization 
across U.S. cities, where neighborhoods 
in very different parts of the country have 
similar patterns of roads, residential lots, 
commercial areas and aquatic features. 
This study evaluates the hypothesis 
that such homogenization alters the 
ecological structure and functions relevant 
to carbon and nitrogen dynamics, with 
continental-scale implications. It will 
provide a framework for understanding 
the impacts of urban land-use change 
from local to continental scales. The 
research encompasses datasets ranging 
from household surveys to regional-scale 
remote sensing across six metropolitan 
statistical areas (MSA) that cover the 
major climatic regions of the U.S. (Phoenix, 
AZ, Miami, FL, Baltimore, MD, Boston, 
MA, St. Paul, MN and Los Angeles, CA) to 
determine how household characteristics 
correlate with landscaping decisions, 
land-management practices and ecological 
structure and functions at local, regional 
and continental scales. It will transform 
scientific understanding of an important 
and increasingly common ecosystem type 
(“suburbia”) and the consequences to 
carbon storage and nitrogen pollution at 
multiple scales. In addition, it will advance 
understanding of how humans perceive, 
value and manage their surroundings. 
This large-scale project involves principal 
investigators from nine institutions.

Smart Grid: Socio-Political Context
Principal Investigator: Jennie Stephens
Funding Agency: National Science 
Foundation

The term Smart Grid represents a complex 
set of technologies with the potential to 
enhance the efficiency and reduce the 
costs of electricity production, storage, 
transmission, distribution and use. Smart 
Grid systems are also critical to scaling 
up renewable energy in the U.S. energy 
system, yet significant variation is apparent 
in visions of what these systems are and 
how they are developing. This research—a 
collaboration between Clark University, 
University of Minnesota and Texas A&M—
involves a comparative analysis of Smart 
Grid development and engagement in three 
electricity transmission regions of North 
America: the Midwest, New England, and 
Texas (both the Midwest and New England 
include Canadian interconnections), using 
policy review and analysis, focus groups, 
interviews, and media analysis in each. 
This project is enhancing knowledge of 
the socio-political dynamics of sustainable 
energy technologies and identifying 
potential challenges and conflicts. In 
addition to increasing understanding 
of national, regional- and state-level 
influences on Smart Grid technology 
deployment, results of this research 
will inform energy professionals, state 
and regional planners, policy analysts, 
nonprofits, and businesses in developing 
more effective strategies for involving the 
public in Smart Grid technology design, 
technology implementation and policy 
formation. 

A MARSH INSTITUTE PARTNER: 

THE INSTITUTE FOR ENERGY AND SUSTAINABILITY (IES)

The Institute for Energy and Sustainability, housed at Clark University’s Marsh Institute, is a 501(c)3
organization with a mission to build and attract clean energy and sustainable jobs, projects, and businesses. 
Clark University and the Marsh Institute continue to be strong partners with IES, helping to provide valuable 
services to students, entrepreneurs and businesses seeking to participate in New England’s clean energy 
economy. IES news, events and projects may be viewed at energyandsustainability.com; or follow IES  
on Twitter: @green-biz-zone.
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S O C I O E C O L O G I C A L  S Y S T E M S  A N D  S U S T A I N A B I L I T Y  S C I E N C E   (continued)

International Linkages—Ecosystem 
Service Valuation in Rural China

Principal Investigator: Robert J. Johnston
Funding Agency: Northwest A&F University 
and the Chinese Research Academy of 
Environmental Sciences

Through a sequence of scholar exchanges 
and related events, the Marsh Institute has 
begun to develop long-term partnerships 
with Chinese scientists and institutions 
in areas related to ecosystem service 
valuation. Robert Johnston, Director of the 
Marsh Institute, was invited to Northwest 
Agricultural and Forestry (A&F) University 
in 2012, 2013 and 2014 to collaborate on 
ecosystem services research projects in 
rural China. In 2013 and 2014 Johnston 
also instructed week-long intensive Ph.D. 
courses in natural resource economics 
and valuation. Johnston will be returning 
to China over the coming years to further 
develop these research collaborations and 
promote future joint projects with Chinese 
scholars and institutions around ecosystem 
service valuation and management.  During 
2014-15, the Marsh Institute will also host 
a student from Northwest A&F University, 
sponsored by the Chinese Scholarship 
Council, to work on ecosystem service 
valuation.

Boston Metro Area Urban  
Long-term Research Area

Principal Investigator: Colin Polsky
Funding Agency: National Science 
Foundation

This research is a collaborative effort 
with partners from the University of 
Massachusetts and Boston University. 
It represents an essential step toward 
establishment of the Boston Metro 
Area Urban Long-term Research Area 
(BMA-ULTRA). The project initiates a 
comprehensive interdisciplinary research 
program in urban ecology, an innovative 
partnership among the City of Boston, the 
nonprofit Urban Ecology Institute, state 
and federal agencies, and academics from 
seven universities. New insights will be 
contributed by a conceptual framework 
focused on questions that include: (1) 
How have historical and social processes 
led to regional and local land-cover 
transformations, producing the observed 
current patterns of ecosystem state and 
structure? (2) Which social drivers and 
intervening biophysical processes link most 
strongly to particular social, ecological and 
health outcomes? (3) What is the future of 
the BMA under different landscape change 
scenarios?

Decision Center for a Desert City II

Principal Investigator: Colin Polsky
Funding Agency: National Science 
Foundation

The Decision Center for a Desert City 
(DCDC), centered at Arizona State 
University, will develop new knowledge 
about decision making under uncertainty 
from three perspectives: climatic 
uncertainties, urban-system impacts, and 
adaptation decisions. DCDC scientists 
will use social science principles to 
develop and test an integrated decision-
support process for policy making and 
examine the interconnected water, energy, 
and land-use decisions that exist in a 
complex, dynamic urban system under 
climate change. As part of this broader 
project, Polsky will conduct a detailed 
assessment of procedures for vulnerability 
scoping, and will apply DCDC’s integrated 
decision approach to the case of eastern 
Massachusetts, where a surprising number 
of non-metro-Boston area towns receive 
approximately 40-50 inches per year of 
precipitation, and yet have substantial 
difficulty with water management. The 
Arizona State University team will work 
with Polsky to develop an anticipatory 
decision support tool for eastern 
Massachusetts, replicating the DCDC 
integrated decision approach process 
among water managers in New England.

Marsh Director Robert Johnston with students from Northwest Agricultural and Forestry (A&F) University
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Estimating Sustainable Limits of 
Incidental Mortality for Data-poor 
Marine Wildlife

Principal Investigator: Peter Dillingham
Funding Agency: Lenfest Ocean Program

Incidental (bycatch) mortality in 
commercial and recreational fisheries 
is one of the most serious conservation 
concerns for marine megafauna such as 
marine mammals, seabirds, sea turtles, 
sharks, and other large marine species 
worldwide. Management decisions for 
many populations are hindered by a lack 
of data. Through a series of workshops 
with scientists, managers, and policy 
experts from the U.S. and abroad, new 
analytical tools have been developed to 
help guide management decisions in the 
face of real-world data limitations. Project 
highlights include a comprehensive review 
of current quantitative methods for data-
poor marine megafauna; development of 
new methodology to improve estimates of 
potential population growth with limited 
data; application of the new method to the 
assessment for endangered species listing 
of the white shark; and development of a 
database to better understand patterns 
in shark bycatch. Co-investigators in 
the project include Jeff Moore (NOAA), 
Rebecca Lewison (San Diego State 
University), and Alexandra Curtis (Acadia 
University). 

Plum Island Ecosystems  
Long Term Ecological Research (LTER)

Principal Investigator: R. Gil Pontius
Funding Agency: National Science 
Foundation

As part of the Plum Island Long Term 
Ecological Research (LTER) site, this 
project is developing new methods 
to measure ways in which humans 
transform landscapes. These methods 
will allow researchers to link patterns 
and processes of land and other changes, 
providing new insights for ecosystem 
management. The program integrates 
research, education and outreach as it 
seeks to understand long-term interactions 
between human and natural systems 
at a land-sea interface. Integration of 
social science and environmental biology 
is crucial to comprehend how multiple 
stressors affect the sustainability of 
ecosystems. This project will evaluate 
how changes in management decisions 
and ecological systems influence, and are 
influenced by, organic matter and nutrient 
biogeochemistry.

T H E  S T O R M W AT E R 

C O N C E R N S  A N D  

S O L U T I O N S  W O R K S H O P

A Collaborative Effort of the George 
Perkins Marsh Institute, the University of 
Massachusetts Water Resources Research 
Center, and Worcester Polytechnic Institute

Marsh Institute director Robert Johnston 
served as steering committee member, 
moderator and speaker for the day-
long workshop “Current Stormwater 
Concerns and Solutions,” held on March 
12, 2014 at Worcester Polytechnic 
Institute (WPI). The workshop was 
organized by the Water Resources 
Research Center at the University of 
Massachusetts Amherst, in cooperation 
with the George Perkins Marsh Institute 
and WPI. The workshop’s goal was to 
bring together researchers, practitioners, 
and policy makers to identify challenges, 
opportunities, and next steps in 
managing the region’s stormwater. 
Johnston moderated the session 
“Regulations and Policy Stormwater 
and Land Use: Issues and Concerns,” 
and spoke on quantifying the economic 
advantages of riparian restoration.

A session at the Stormwater Concerns and Solutions Workshop
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E A R T H  S Y S T E M 
S C I E N C E

Developing Remote-sensing Capabilities for Meter-scale 
Sea Ice Properties

Principal Investigator: Karen Frey
Funding Agency: U.S. Office of Naval Research

An increasing array of higher resolution commercial satellite assets 
has created the opportunity to directly track meter-scale sea ice 
properties over large areas. These high-resolution satellite assets 
provide panchromatic optical, multispectral optical, and synthetic 
aperture radar capabilities at resolution high enough (0.5–2.0m) 
to directly resolve features like melt ponds, floe boundaries, and 
individual ridges. These features have not been resolved by most 
earlier space-based remote sensing assets, but are of substantial 
geophysical importance. Collecting imagery of the sea ice using 
these assets and applying this imagery to track these meter-scale 
processes at carefully chosen, regionally representative sites will 
provide an important set of data products for modeling and process 
studies and permit a newly comprehensive assessment of the 
processes driving ice loss in the Arctic. This project will focus on 
disseminating both data and techniques developed to ensure the 
broadest possible impact of the work.

Centered in expertise at Clark University’s internationally 
recognized Graduate School of Geography, Earth System 
Science (ESS) research at the Marsh Institute examines 
the structure and function of the Earth’s lithosphere, 
atmosphere, hydrosphere and biosphere and how these 
systems interact. ESS studies connections between Earth 
System components that are at the heart of such issues as 
carbon cycling, climate change, water scarcity, and the loss 
of biological diversity, with an emphasis on understanding 
and predicting global environmental changes.  Of particular 
relevance to the George Perkins Marsh Institute are causes 
and consequences of global climate change. Work in 
this area is supported by major grants from the National 
Science Foundation, National Aeronautics and Space 
Administration, and private foundations.
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An Interdisciplinary Study of Recent Ice Sheet Melt, 
Sea Ice Decline and Enhanced Ocean Biological  
Productivity Along the Amundsen Coast, West Antarctica

Principal Investigator: Karen Frey
Funding Agency: NASA Interdisciplinary Research in Earth Science 
Program

This three-year project is a collaboration with Dr. Sarah Das at the 
Woods Hole Oceanographic Institution and Dr. Matthew Evans 
at Wheaton College. The research is an interdisciplinary effort 
to understand the relationships between ocean and ice sheet 
conditions in the climatically sensitive region surrounding the 
Amundsen Sea sector of the West Antarctic Ice Sheet. This sector 
is one of the most rapidly changing and least understood of the 
polar regions, and alone is experiencing a mass loss of ice at rates 
comparable to the entire Greenland Ice Sheet. 

Satellite Observations of Sea Ice Variability and Primary 
Production in the Pacific Sector of the Arctic Ocean

Principal Investigator: Karen Frey
Funding Agency: National Oceanic and Atmospheric 
Administration/Pacific Marine Environmental Laboratory

This project will provide improved understanding of sea ice 
variability and primary production in the Pacific sector of the Arctic 
Ocean through satellite remote-sensing time-series analyses. It will 
focus on recent variability in sea ice cover, utilizing the Advanced 
Microwave Scanning Radiometer-EOS (AMSR-E) time series of 
brightness temperature data collected from the Aqua satellite 
platform. These data (spanning from June 2002 through October 
2011) provide a high spatial resolution (6.25 km) daily time series 
of sea ice concentrations throughout the region. Attention will 
be focused on comparisons between the latter portion (2007-
2011) and the first portion (2002-2006) of this satellite record. 
Additional insight into sea ice variability and melt across the region 
will be provided by field measurements collected from multiple 
cruises over the past decade.

Photography © Chris Linder
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The Distributed Biological 
Observatory (DBO) — A Change 
Detection Array in the Pacific  
Arctic Region

Principal Investigator: Karen Frey
Funding Agency: National Science 
Foundation

Several regionally critical marine sites in 
the Pacific Arctic sector that have very 
high biomass and are focused foraging 
points for apex predators have been 
reoccupied during multiple international 
cruises. To more systematically track the 
biological response of these ecosystem 
hotspots to sea ice retreat and associated 
environmental change, an international 
consortium of scientists is developing 
a coordinated Distributed Biological 
Observatory (DBO) that includes selected 
biological measurements at multiple 
trophic levels. These measurements 
are being made simultaneously with 
hydrographic surveys and satellite 
observations. The DBO currently focuses 
on five regional biological hotspot locations 
along a latitudinal gradient. The spatially 
explicit DBO network is being organized 
through the Pacific Arctic Group (PAG), a 
consensus-driven, international 

collaboration sanctioned by the 
International Arctic Science Committee. 
This project will be a U.S. contribution 
to the DBO effort in the Pacific Sector, 
and the scientific needs to be met are 
consistent with research needs identified 
in the U.S. National Ocean Policy planning 
effort and the NOAA strategic plan. The 
project will serve as a contribution to the 
U.S.-led Arctic Observing Network and will 
improve international cooperative efforts 
for evaluating ecosystem impacts from 
high-latitude climate change. Outreach to 
local communities and media will ensure 
that both those immediately impacted and 
the broader public will be made aware of 
changes occurring in this sensitive area of 
the Arctic.

Investigating the Influence of  
Sea-surface Variability on Ice Sheet 
Mass Balance and Outlet Glacier 
Behavior using Records from Disko 
Bugt, West Greenland 

Principal Investigator: Karen Frey
Funding Agency: National Science 
Foundation

This collaborative research project will 
further the understanding of ocean-

ice-atmosphere interaction around the 
Jakobshavn Isbrae and Disko Bay region 
of West Greenland, with a particular focus 
on the role of sea surface temperature 
and sea ice variability in modulating past 
outlet glacier behavior and ice sheet/
cap mass balance (snowfall and melt) 
over the past two centuries. The PIs will 
reconstruct past environmental conditions 
in the Disko and Baffin Bay region, based 
on new glaciochemical and stratigraphic 
records from ice cores and geophysical 
studies from three sites surrounding Disko 
Bay. Their field activities will commence in 
2013, with the primary ice coring in 2014 
followed by lab and computation work to 
derive climate reconstructions. The results 
will complement recent glaciological 
studies of regional ice dynamic behavior, 
as well as recent paleoceanographic 
and glacial geologic reconstructions of 
conditions from this area and era. A high 
school science teacher will also participate 
in the field work and interact with students 
at his school in Massachusetts as well as 
from the ice.

E A R T H  S Y S T E M  S C I E N C E   (continued)

Photography © Alex Gardner
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Toward a Circumarctic Lakes 
Observation Network (CALON)

Principal Investigator: Karen Frey
Funding Agency: National Science 
Foundation

About one-quarter of the lakes on Earth 
are located in the Arctic, with their origin 
and distribution largely controlled by the 
presence of permafrost, glacial history, 
and the regional water balance. Arctic 
lakes release large quantities of carbon 
dioxide and methane to the atmosphere 
and absorb up to 35% more solar energy 
than the surrounding tundra during 
summer. Lakes also play a vital role in 
ecosystems of the Arctic, and there is 
concern that biological communities 
and lake productivity are vulnerable to 
the effects of climate warming. As a first 
step toward developing a Circumarctic 
Lakes Observation Network (CALON), 
this collaborative project expands and 
integrates a network of sites across Alaska. 
Using in situ measurements, field surveys, 
and remote sensing/GIS technologies, 
the study will provide raw data and 
processed images that will help fill the 
identified information gaps and facilitate 
knowledge sharing. This large-scale 
project incorporates a suite of scientific 
and educational objectives to promote 
improved observation and understanding 
of Arctic lakes.

Observing and Understanding 
the Impacts of a Thinning and 
Retreating Sea Ice Cover on Light 
Propagation, Primary Productivity, and 
Biogeochemistry in the  
Pacific Arctic Region

Principal Investigator: Karen Frey
Funding Agency: NASA

The Arctic sea ice cover is undergoing 
tremendous changes. There has been 
a pronounced decrease in the summer 
sea ice extent, an overall thinning of the 
ice, a lengthening of the summer melt 
season, and a fundamental shift to a 
primarily seasonal sea ice cover. Some 
of the greatest changes in the sea ice 
cover have been observed in the Chukchi 
and Beaufort seas, where there has been 
substantial loss of summer ice in recent 
decades. These changes in the physical 
system are profoundly affecting biological 
and biogeochemical systems as well. 
The overarching goal of this project is to 
determine the impact of physical changes 
in the sea ice cover of the Chukchi and 
Beaufort seas on biological productivity 
and biogeochemical cycling in waters 
beneath and associated with this ice 
cover. An interdisciplinary and multi-
methodological approach will be used to 
address this goal, including integration of 
field observations, satellite remote sensing, 
process studies, and large-scale modeling.

The geographic domain for this work 
is focused in the Chukchi and Beaufort 
seas of the Pacific Arctic region, where 
replacement of multiyear sea ice 
with seasonal sea ice has taken place 
over recent decades. Because of the 
interdisciplinary nature of this work, the 
project will be integrated with several 
ongoing projects and will leverage 
observations from previous and ongoing 
field programs. There is also a strong 
educational component to this research, 
including the training of two Ph.D. students, 
multiple undergraduate students, and 
comprehensive student involvement in 
research subcomponents at all involved 
institutions (Clark, Dartmouth, Cold 
Regions Research and Engineering 
Laboratory, University of Washington, and 
NASA Goddard Space Flight Center).

During 2013-14, Marsh Institute Director Robert J. 
Johnston was invited to speak at multiple venues on 
the economic consequences of coastal climate change 
adaptation, including the ways that communities  
respond to the risk of coastal storms and flooding. 
This included the Keynote Address at Climate Summit 
III — Collaborating for Solutions: Choices Ahead, held at 
the Great Bay National Estuarine Research Reserve. 

The title of Johnston’s talk was “The Economics of 
Coastal Vulnerability and Adaptation: Asking the 
Right Questions.”  Johnston also gave a featured 
talk as part of the University of Rhode Island’s 
Coastal State Lecture Series, entitled “Economics of 
Climate Change: Tradeoffs in New England Coastal 
Management.” Johnston is one of the leading 
researchers studying the economics of coastal climate 
adaptation in New England.

T H E  E C O N O M I C S  O F  C O A S TA L  C L I M AT E  C H A N G E  A D A P TAT I O N :   

I N F O R M I N G  S TAT E  A N D  C O M M U N I T Y  D E C I S I O N S  I N  N E W  E N G L A N D

Photography ©
 A

lex G
ardner
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Multiple Scattering within Snow and 
Ice and Its Implications for Elevation 
Retrievals From ICESat-2 Data

Principal Investigator: Alex Gardner
Funding Agency: NASA

NASA’s ICESat-1 satellite laser altimeter 
has proven to be an invaluable tool 
for monitoring change in the global 
cryosphere by providing accurate near-
repeat measurements of surface elevation. 
Assuring centimeter accuracy of the repeat 
elevation measurements is critical for 
measuring glacier volume change and sea 
ice thickness. Seemingly small biases in 
elevation can translate into large errors for 
many geophysical estimates derived from 
near-repeat high-accuracy altimetry. 

For this project we have identified multiple 
scattering of 532 nm photons within snow 
and ice as a potential source of centimeter 
to decimeter bias in elevations estimated 
from NASA’s ICESat-2 satellite laser 
altimeter (planned to launch in 2016). If not 
properly corrected for, this scattering can 
lead to bias in estimated surface elevations. 
To minimize the impact of this bias we are 
preforming a suite of Monte Carlo radiative 
transfer simulations to characterize the 
effect of multiple scattering over an 
extensive range of snow and ice conditions. 
We will use these data to evaluate, and 
hopefully improve, elevation retrieval 
algorithms being proposed for operational 
processing of the ICESat-2 data. 

Spruce Beetle and Wildfire 
Interactions under Varying Climate 
in the Rockies
Principal Investigator: Dominik Kulakowski
Funding Agency: National Science 
Foundation

This project will examine the relationships 
between outbreaks of spruce bark beetles 
and wildfire activity in coniferous forests 
of the Rocky Mountains. Since the 
early 1990s, synchronous outbreaks of 
native bark beetles have been occurring 
throughout coniferous forests of western 
North America, from Alaska to the U.S. 
Southwest. Extensive tree mortality caused 
by bark beetle outbreaks is triggering 
major changes in forest landscapes and 
their associated ecosystem services. This 
collaborative research project will address 
the following questions: (1) How does 
climatic variation affect the initiation and 
spread of spruce beetle outbreaks across 
complex landscapes? (2) How does prior 
disturbance by windstorm, logging, and 
fire affect the subsequent occurrence 
and severity of spruce beetle outbreak? 
(3) In the context of a recently warmed 
climate, how do spruce beetle outbreaks 
affect forest structure and composition? 
(4) How do spruce beetle outbreaks affect 
fuels and potential wildfire activity under 
varying climatic conditions? (5) How will 
climate change and the climate-sensitive 
disturbances of wildfire and spruce beetle 
activity affect future ecosystem services 
in the subalpine zone of the southern 
Rocky Mountains under varying scenarios 
of adaptive forest management?  This 
project will provide information that will 
help inform the management of these 
vulnerable ecosystems.

 
Pacific-Arctic Carbon Synthesis —  
Transformations, Fluxes, and Budgets

Principal Investigator: Karen Frey
Funding Agency: National Science 
Foundation

Predicting future conditions of the 
Arctic Ocean system requires scientific 
knowledge of its present status, as well 
as a process-based understanding of the 
mechanisms of change. This collaborative 
research effort will synthesize a number of 
recent, upcoming, and historical datasets 
to create three regional carbon budgets 
for the Chukchi/western Beaufort Sea, the 
Bering Sea, and the northern Gulf of Alaska. 
The aim of this effort is to determine how 
physical forcing and biological responses 
control the marine carbon cycle, including: 
(1) rates of air-sea CO2 exchange; (2) net 
community production; and (3) ocean 
acidification effects in the contrasting shelf 
environments. Among the overall goals is 
improved understanding of how climate 
change will affect the regional carbon 
cycle. The project supports early career 
investigators, postdoctoral scientists, and 
Ph.D. students.

E A R T H  S Y S T E M  S C I E N C E   (continued)

Photography © Chris Linder
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Wildfire and Mountain Pine Beetle 
Outbreaks in Subalpine Forests:  
Cross-Scale Interactions Under 
Varying Climate

Principal Investigator: Dominik Kulakowski
Funding Agency: National Science 
Foundation

Cascading events such as wildfires and 
bark beetle outbreaks in western North 
America appear to be increasing under 
global warming. Potentially, weather-
induced increases the susceptibility of 
host trees to insect attack, followed by 
extensive tree mortality, provides fuel for 
conditions conducive to more widespread 
fire. In the context of climate warming 
and ecological forecasting, the study of 
feedbacks between wildfire and bark beetle 
outbreaks poses important challenges 
and opportunities in advancing ecological 
understanding of cross-scale, nonlinear 
disturbance interactions across large 
forested landscapes in the western U.S. 
This project will help us understand the 
mechanisms through which these dynamic 
ecosystem linkages contribute to forest 
fires, thereby contributing to managers’ 
ability to protect threatened ecosystems. 
As a result of this work, Professor 
Kulakowski provided testimony to the U.S. 
Senate Committee on Energy and Natural 
Resources related to the management of 
wilderness lands. 

Spatial and Temporal Variability  
in Forest Carbon Sinks

Principal Investigator: Chris Williams
Funding Agency: NASA

The forests of North America are thought 
to constitute a significant sink for 
atmospheric carbon, but the importance 
of underlying mechanisms is poorly 
understood. This project seeks to clarify 
the mechanisms giving rise to carbon 
uptake by forests and describe the 
associated spatial and temporal patterns. 
It extends a prior project that developed 
a new approach to characterizing the 
carbon consequences of forest disturbance 
and regrowth. The newest phase is 
advancing the model by delving deeper 
into the mechanisms of carbon uptake 
and paying closer attention to variation in 
the intensity and types of disturbances. 
Among the advances pioneered by this 
project is an integration of data from 
flux towers, forest inventories, remote 
sensing, ecosystem carbon modeling, and 
atmospheric inversions. This work will 
provide more accurate estimates of carbon 
fluxes and stocks and their implications 
on current and future atmospheric CO2 
concentrations. Some of the project’s key 
findings to date have been published in 
Global Biogeochemical Cycles and the Journal 
of Geophysical Research: Biogeosciences. 

They have also been featured in numerous 
conferences and in the press, and are 
having a significant impact on this 
important field of research.

Albedo (Reflectivity)  
and Land-cover Change

Principal Investigator: Chris Williams
Funding Agency: NASA

One of the major determinants of global 
energy balance and climate is albedo, the 
tendency of different land covers to reflect, 
instead of absorb, energy (e.g., from the 
sun). Numerous papers have highlighted 
how land-cover change and ecosystem 
disturbance can alter the surface energy 
balance through changes in albedo, surface 
roughness, and evapotranspiration. This 
new project develops methods to more 
accurately quantify albedo changes 
across the landscape. It does so through 
an innovative fusion of remotely sensed 
data, including Landsat TM/ETM+ and 
MODIS BRDF/Albedo (MCD43A). Results 
of this project will provide the information 
needed to more accurately forecast the 
effects of land management and land-cover 
conversion on future climate.

Photography © Dominik Kulakowski
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C O M M U N I T Y  D E V E L O P M E N T  A N D

U R B A N - E C O N O M I C  S Y S T E M S

The environments in which humans live have important 
effects on health, development and welfare. Partnering 
with investigators from the International Development, 
Community and Environment (IDCE) Department, 
Graduate School of Geography, Department of Economics 
and other departments at Clark University, the Marsh 
Institute undertakes research to promote improved human 
conditions, with particular emphasis on the challenges 
facing urban areas, disadvantaged populations and social/
environmental justice.  Much of this work coordinates 
closely with community partners to promote positive social 
change.

Governing to Maintain Legacies: Urban Governance, Policies 
and the Long-term Impacts of the Olympics

Principal Investigator: Mark Davidson
Funding Agency: International Olympic Committee 

It is essential that each Olympic Games provide substantial and 
varied positive legacy outcomes for host city populations. But the 
delivery of legacies is not straightforward. Each host city must 
manage legacy commitments against other evolving demands. 
This research examines the varied ways in which recent host cities 
have developed institutional and policy innovations in order to 
deliver Olympic-related legacy commitments. The research aims to 
provide a comparative account of how legacies are produced over 
time and across contexts, and will report on successful methods of 
innovation to inform past and future host city governments.

Extractive Industry, Conflict and the Possibilities  
of Development in the Andes

Principal Investigator: Anthony Bebbington
Funding Agency: Ford Foundation

The aim of this study is to generate new knowledge about the 
relationships between socio-environmental conflict, extractive 
industry, and subnational development by focusing on the 
relationships between conflict and institutional innovation in the 
Andean-Amazonian region. The project documents innovations 
that appear to enhance synergy between extraction and 
development and prevent significant environmental damage, as 
well as those institutional changes that have caused further conflict. 
One of the innovative hypotheses to be evaluated is whether and 
how social conflict itself can promote institutional innovation. 
The investigation will conduct national inventories of subnational 
institutional innovations that have emerged in areas affected 
by conflicts around mining and hydrocarbon extraction. These 
inventories will then help select between three and five subnational 
cases to be studied in depth, in order to understand the full range 
of conditions that favor the emergence of institutional innovations 
in the presence of conflict. The project will be implemented in Peru, 
Bolivia and Ecuador by a team of partner organizations. The project 
also builds on Bebbington’s earlier work on the political ecology 
of extractive industries and will use the already successful Web 
platform built for that study:  accessible at www.sed.manchester.
ac.uk/research/andes (also at www.cepes.org.pe).
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A Collaborative Approach to Prevent and  
Reduce Youth and Gang Violence 

Principal Investigators: Laurie Ross and Ellen Foley
Funding Agency: Massachusetts Executive Office of  
Public Safety and Security

This collaborative action project works in partnership with 
the City of Worcester, the Worcester Police Department, and 
the Worcester Community Action Council to understand the 
effectiveness of the new Start Our Success (SOS) program. It 
is an innovative program designed to provide education, work 
readiness, counseling, and other support services to young people 
coming out of jail or lock-up. The research team will examine 
the strengths and challenges of this program as it is being 
implemented so as to help the City improve SOS in real time. 
Another aim is to follow young people and other stakeholders 
through the process in order to understand the extent to which 
the program allows them to maintain full-time, meaningful 
employment, and to leave gangs and illegal activities. This project 
exemplifies research that promotes beneficial outcomes in our 
communities.

Extractive Industry, Decentralization and  
Development: An Andean Comparative Study

Principal Investigator: Anthony Bebbington
Funding Agency: Ford Foundation

This project enhances knowledge of the ways in which political 
and institutional regimes affect the extent, nature and distribution 
of development opportunities catalyzed by the growth of 
extractive industries (EIs). This will be achieved through a 
comparison of Peru and Bolivia, and of the different taxation and 
redistributive regimes for hard rock mining and hydrocarbons 
in the two countries. The first part of the research traces 
the ways in which distinct taxation and revenue distribution 
regimes have emerged for these two sectors in each of the 
countries. The second part will focus on relationships between 
EI taxation, expenditure and the distribution of development 
opportunities under the market-friendly regime of Peru and the 
post-neoliberal regime of Bolivia. In each country, the project 
will assess the allocation of extractive rents between private 
capital and government; the geographical distribution of negative 
development impacts, especially in the form of environmental 
externalities; the geographical distribution of the rents that accrue 
to government; and the ways in which these rents are spent. The 
goal is to evaluate the role of political and institutional forces on 
ways in which the benefits and costs of resource extraction are 
distributed across society.

Research and Knowledge Mobilization on  
the Extractive Industries: Institutionalizing  
a Cross-regional Network 

Principal Investigator: Anthony Bebbington
Funding Agency: Social Sciences and Humanities Research 
Council, Canada

This project will develop and institutionalize an interdisciplinary 
and cross-regional research and knowledge mobilization network 
on extractive industries (oil, mining, and gas) during 2012-
2015 (2.5 years). It builds upon the cooperative relationships 
established among a group of institutions and researchers that 
developed from an international academic conference held at 
York University in March 2009, where participants recommended 
the creation of a permanent forum for research collaboration 
and information exchange. An international expert workshop on 
networking and collaborative research was held in November 
2010. Professor Bebbington will be involved in supervising and 
supporting the research carried out in Latin America, and will 
act as the co-chair of the working group, “Constructing and 
Contesting EI Governance.” Graduate students at Clark University 
and Professor Bebbington will produce a comparative study of 
the genesis of EITI (Extractive Industries Transparency Initiative) 
in Peru, Bolivia and Colombia, titled “Engagement with the EITI 
Process: A Comparative Study of Peru, Bolivia and Colombia,” 
exploring how EITI emerged (or did not) in each case, the politics 
involved, and the role of trade and investment agreements with 
the U.S. and Canada.

Tracking the Politics of Natural Resources  
and Inclusive Development over Time

Principal Investigator: Anthony Bebbington
Funding Agency: Effective States and Inclusive Development 
Research Centre, Manchester, U.K.

The exploitation and governance of natural resources (taken here 
to refer to mining, oil and gas extraction) offers a particularly 
insightful window into the role of political settlements and 
development ideologies in shaping the prospects for inclusive 
development, and the significance of how our core domains of 
accumulation, redistribution and recognition relate to each other. 
It is also a domain in which transnational private and public actors 
have special weight. ESID Natural Resources Project One will 
track the historical experience of countries with long-established 
histories of natural resource extraction in both Latin America and 
sub-Saharan Africa. This project provides background research 
and briefing documents on the Extractive Industries Transparency 
Initiative in Peru, Bolivia, Ghana and Zambia and on changes in 
the international context of extractive industries since the 1960s. 
Its particular focus is on changes in policies and practices, and 
changes in NGO advocacy related to these industries.
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Global Shifts in Research and Development Alliances 

Principal Investigator: Yuko Aoyama
Funding Agency: National Science Foundation

This project represents an international collaborative effort 
between institutions in the United States and India. It examines 
how Multinational Enterprises (MNEs) access market intelligence 
by forging alliances with nongovernmental organizations (NGOs), 
and develops case studies of organizational innovation in 
emerging economies. In particular, it focuses on R&D alliances 
between MNEs and NGOs, analyzing global corporate R&D 
activities in five metropolitan areas in India. How MNEs and 
NGOs co-innovate, co-develop and nurture knowledge assets, in 
spite of competing incentive structures, institutional objectives, 
and organizational cultures, requires not only new solutions 
to multidimensional coordination problems but also new 
perspectives on market governance. The project will develop a 
new conceptual framework that explicitly recognizes innovation 
as interaction between technological knowledge and market 
intelligence. This work will provide new evidence into emerging 
trends in capitalism and development.

The Scale of Governance in the Regulation of Land: 
Community Land Trusts in the Twin Cities  
Principal Investigator: Deborah Martin
Funding Agency: National Science Foundation

This research examines relationships between individuals and 
institutions, including multiple levels of government, with regard 
to land and property through an exploration of Community Land 
Trusts (CLTs) in the Twin Cities region of Minnesota.  CLTs are 
private, not-for-profit organizations that own residential land in 
trust for a community defined by membership and geographical 
boundaries at varying scales, from the sub-neighborhood to the 
urban region.  They offer long-term renewable leases for the 
use of that land to members, who in turn own the homes built 
on that land.  Using voluntary, contractual mechanisms that 
are compatible with existing legal frameworks, CLTs disrupt the 
often taken-for-granted direct relationship between individual 
landowners (whether corporations or citizens), their properties, 
and regulatory agencies/governments.  CLTs offer an institutional 
structure that allows individuals to “opt out” of certain parts 
of the land market—reconfiguring the homeowner relationship 
to property and governments—in exchange for a long-term 
commitment to participate in an organization that owns, and 
thus possesses, many controlling rights to the use of the land 
around and under individual homes. By examining the legal and 
social dimensions of CLT-governed common property in a major 
metropolitan area, the research will highlight how the meanings 
of community and property can be negotiated through public and 
private institutions at multiple scales. Through a combination 
of archival research, semi-structured interviews and roving 
interviews, the following question will be explored:  What are the 
relationships between the geographic scale of a Community Land 
Trust, its engagements in regional land governance (including 
interactions with other non-profit and government agencies), and 
its geographical identity?

Statewide Research Partner on the Shannon  
Community Safety Initiative
Principal Investigators: Laurie Ross and Ellen Foley
Funding Agency: Massachusetts Executive Office of  
Public Safety and Security

As part of this project, Laurie Ross and Ellen Foley are 
collaborating to serve as a Statewide Research Partner on the 
Shannon Community Safety Initiative. The Initiative supports 
regional and multidisciplinary approaches to combat gang and 
youth violence through the implementation of the Comprehensive 
Gang Model, an evidence-based and intentional integration of 
prevention, intervention, suppression, organizational change, 
and community mobilization strategies. This multidisciplinary 
approach includes law enforcement initiatives such as hot spot 
analysis and anti-gang task forces, coordinated reentry programs 
for young adults and juvenile offenders, and education and 
employment programs for high-risk youth. 

C O M M U N I T Y  D E V E L O P M E N T  A N D  U R B A N - E C O N O M I C  S Y S T E M S   (continued)

Building off the success of the “National Children’s 
Study (NCS) for Worcester County” project (NIH/
NICHD, 2007-2012), George Perkins Marsh 
Institute researchers Timothy Downs, Yelena 
Ogneva-Himmelberger and Robert Goble are 
currently hosting the new “Pilot Project for Testing 
GIS Applications for the NCS,” working with 
researchers from the central program office and 
WESTAT, the main research contractor for NCS. 
Worcester County was selected from a nationwide 
pool to be the site for this prestigious project. The 
project seeks to demonstrate the value and efficacy 
of GIS methods for assessing and measuring 
environmental and social factors that influence 
children’s health, well-being and development from 
pre-birth to age 21. The Clark team has lobbied 
since 2007 for GIS to assume a greater role in NCS 
methods, and is looking forward to further formative 
research opportunities as a result.

C O N T I N U I N G  T H E  

S U C C E S S  O F  T H E  N A T I O N A L 

C H I L D R E N ’ S  S T U D Y
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R E S E A R C H  O P P O R T U N I T I E S  
A N D  S T U D E N T  S U C C E S S E S

The Marsh Institute is dedicated to 
the provision and expansion of applied 
research opportunities for Clark 
graduate and undergraduate students. 
Programs range from endowed awards 
for student-initiated research to large-
scale research projects promoting 
student involvement and hands-on 
learning. Related programs coordinated 
through the Institute include the 
Polaris Project in the Siberian Arctic 
and the Human–Environment Regional 
Observatory–Central Massachusetts 
(HERO-CM). The Marsh Institute has 
developed new programs for student 
research internships with partners 
that include the National Oceanic 
and Atmospheric Administration 
(NOAA). In addition, Institute faculty 
and staff have also been central to 
the development of the new Liberal 
Education and Effective Practice  
(LEEP) initiative at Clark University. 
At the Marsh Institute, students learn 
by doing.

Research Experiences for 
Undergraduates
Through the Research Experiences 
for Undergraduates (REU) program, 
the National Science Foundation 
supports active research participation 
by undergraduate students in faculty 
research projects. Recent REU supplements 
awarded to Marsh Institute research 
projects have provided undergraduate 
research opportunities in topics such 
as citizen activism and neighborhood 
disputes, wildfires and insect infestations, 
suburbanization and water use, diffusion of 
energy technologies, socio-cultural change 
in South America, and various topics in 
earth systems science. 

Research Experiences for 
Undergraduates: Mapping Beetles, 
Trees, Neighborhoods, and Policies: 
A Multi-scaled, Urban Ecological 
Assessment of the Asian Longhorned 
Beetle Invasion in New England 
(HERO)
Principal Investigators: John Rogan,  
Deborah Martin and Verna DeLauer
Funding Agency: National Science 
Foundation

Human alterations of the earth’s surface 
represent one of the planet’s most 
significant cumulative global environmental 
changes. The Human-Environment 
Regional Observatory (HERO) research 
program is a U.S. National Science 
Foundation Research Experiences for 
Undergraduates (REU) site. REU sites 
provide opportunities for undergraduate 
and graduate students to analyze the 
causes and consequences of global 
environmental changes at local scales in 
faculty-led research projects. This program 
provides the opportunity for undergraduate 
students to conduct research in 
interdisciplinary and interinstitutional 

Photography © Dominik Kulakowski
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R E S E A R C H  O P P O R T U N I T I E S  A N D  S T U D E N T  S U C C E S S E S   (continued)

projects. HERO research has been funded 
by multiple awards from the National 
Science Foundation, the National Marine 
Fisheries Service, the Thoreau Foundation, 
and the O’Connor ‘78 Fund. As part of this 
year’s program, HERO Fellows will analyze 
the causes and consequences of the Asian 
longhorned beetle infestation, an invasive 
wood-boring insect that is a severe threat 
to both urban and ex-urban forests in New 
England. This REU site renewal project 
is built on 12 years of success engaging 
undergraduate researchers at Clark 
University with the Human-Environment 
Regional Observatory–Massachusetts 
(HERO-MA) program on land change 
vulnerability studies.

Among its many benefits, the HERO 
program provides students with 
opportunities to present and publish 
alongside their faculty colleagues.  In 2014, 
HERO participants presented their work at 
“Spotlight on REUs: Pedagogical Impacts 
of a Multi-Generational, Use-Inspired 
Research Project at Clark University’s 
Human-Environment Regional Observatory 
(HERO) Program,” a session at the 
Association of American Geographers 
meeting in Tampa, FL. This session was 
organized and chaired by HERO P.I. 
Deborah Martin.  An undergraduate-
authored paper will also be appearing 
in the journal Human Ecology:  Palmer, 
S., D. Martin, V. DeLauer, and J. Rogan, 
“Vulnerability and Adaptive Capacity in 
the Asian Longhorned Beetle Infestation 
in Worcester, Massachusetts.”  Professor 
Martin was also invited to the Department 
of Geography at the University of 
California-Los Angeles to speak on the 
HERO program, reflecting the program’s 
national and international reputation.  Her 
talk was entitled, “Thinking Place-politics 
through Collaborative Undergraduate 
Human-environment Research: The Asian 
Longhorned Beetle Project.”

Promoting Liberal Education and 
Effective Practice (LEEP) at Clark

Through the Liberal Education and 
Effective Practice (LEEP) program, Clark 
University undergraduate students 
combine a robust liberal arts education 
with authentic engagement beyond the 
classroom. As the home of innovative and 
impactful programs that provide hands-on 
research opportunities to students, the 
Marsh Institute is a central component 
of this pioneering program.  The Institute 
is dedicated to the provision of applied 
student research opportunities and to 
initiatives that engage Clark students in 
broader communities of practice.  The 
Institute has also pioneered prototype 

programs that provide a model for 
the way in which LEEP initiatives can 
succeed at Clark University.  An example 
is the NOAA Fellows program, whose 
exceptional success has been recognized 
across campus.  Other Institute programs 
directly relevant to LEEP include the Albert, 
Norma and Howard ’77 Geller Endowed 
Research Awards that support student-
initiated research, and the Institute’s 
multiple Research Opportunities for 
Undergraduates (REU) opportunities 
supported by the National Science 
Foundation.  Through these and other 
programs, the Marsh Institute provides 
transformative research opportunities for 
undergraduate students.

The Polaris Project II 
— Amplifying the Impact
Principal Investigator: Karen Frey
Funding Agency: National Science 
Foundation

The Polaris Project II seeks to amplify the 
impact of Polaris I (Rising Stars in the 
Arctic). The three objectives of Polaris 
II are to: (1) train the next generation of 
Arctic researchers; (2) advance scientific 
understanding of the Arctic; and (3) expand 
public awareness of the feedbacks between 
the Arctic and the global climate system. 
These objectives will be accomplished 
through a multi-faceted effort that includes 
a summer field course/research experience 
in the Siberian Arctic, a series of on-campus 
arctic-focused courses, and a wide range of 
outreach activities. While undergraduate 
students remain the primary focus of Polaris 
II, participation in the annual field course 

will be expanded to include a K–12 teacher, 
graduate student, postdoctoral researcher, 
and visiting faculty member each year. 
Outreach activities under this program 
target K–12 students and teachers, 
undergraduate students and faculty, and a 
diverse public audience. The unifying theme 
of the Polaris Project is the transport and 
transformation of carbon and nutrients 
as they move with water from terrestrial 
uplands to the Arctic Ocean. Research 
conducted by the Polaris team of faculty 
and students will make fundamental 
contributions to the scientific understanding 
of this topic. Polaris II offers a unique 
experience in undergraduate research that 
will inspire and prepare a new generation 
of arctic researchers. Furthermore, it will 
convey the importance of the Arctic to the 
public and to policy makers, providing them 
with the knowledge they need to make 
informed decisions.
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N O A A  F E L L O W P R O J E C T  T I T L E

Julianne Murphy ‘17
Diet Effects on Growth and Survival of  
Deep Sea Red Crab Larvae, New Jersey

Michino Hisabayashi ‘15
NOAA’s Sentinel Site Program and Habitat 
Blueprint—From Observation to Stewardship, 
Hawaii

Silvana “Vanessa” Carrasco ‘15
Impacts of Storage on Bacterial Levels and 
Product Quality of Farm-raised Macroalgae, 
Seattle, WA

The 2014 Marsh-Mosakowski NOAA Fellows were introduced at Clark University on April 29. From left:  Robert Johnston, Director 
of the Marsh Institute; Julianne Murphy; Silvana “Vanessa” Carrasco; Michino Hisabayashi; and Mosakowski Institute Director Jim Gomes.

National Oceanic and Atmospheric  
Administration (NOAA) Student 
Fellowships

Now in its third year at Clark University, 
this program offers qualified undergraduate 
students paid summer field internships 
in National Oceanic and Atmospheric 
Administration (NOAA) labs and offices 
nationwide. The program was developed by 
the George Perkins Marsh Institute and the 
Mosakowski Institute for Public Enterprise, 

in partnership with scientists and managers 
from NOAA. This competitive program 
offers Clark students the opportunity to 
conduct hands-on research relevant to 
real-world challenges in applied ocean 
and atmospheric science, policy, and 
science communication. Clark faculty 
mentors provide students with guidance 
and communication during the internship 
and promote connections between the 
internship and the student’s academic 

program. Through partnerships such as 
this, the Marsh Institute is playing a crucial 
founding role in the development of Liberal 
Education and Effective Practice (LEEP) 
opportunities for students at Clark. Three 
students were placed in NOAA internships 
during 2013-14, conducting research in 
NOAA facilities in Hawaii, Washington, 
and New Jersey.
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STUDENT 
RESEARCHER(S)

ALBERT, NORMA AND HOWARD GELLER ’77 
ENDOWED RESEARCH AWARDS 2013-14

Maria Gabriela Jijon 
Nemalceff

The Effect of Land Cover on Freshwater Macroinvertebrate 
Communities in the East Branch Swift River, Petersham, 
Massachusetts

Padini Nirmal
Sustainable Development or Sustained Dispossession? 
Indigenous Politics of Sustainability in Attappady, Kerala

Yue Sun
Data to Compute Daily Estimates of Ambient Temperature 
around Clark University and its Surrounding Neighborhood

Rachel Sorenson
Rural Electrification and Renewable Energy: An Analysis of 
Photovoltaic Systems for Rural Development in Peru

Corey Dickinson
Study on the Ecological Succession of Invasive Plant Species 
in Postindustrial Areas on the Island Nation of Nauru

Zikang Zhou &  
Xiao Xiao

Analyzing the Residential Health Risk Index Within Radio 
Frequency Coverage Area by GIS Techniques: A Study of 
Pilot Smart Energy Solutions Program in Worcester, MA

 Katherine Foo
Governing Urban Trees: Information, Institutions, and 
Entrepreneurialism in Boston, Baltimore, and Philadelphia

Teresa-Laura-Maria 
Bornschlegl

Environmental Law enforcement in the Hydrocarbon 
Sector in Ecuador 

Albert, Norma and Howard ’77 Geller Endowed Research Awards

The Albert, Norma and Howard ’77 Geller Endowed Research Awards support student-
initiated research projects that assess and advance practical opportunities for sustainability. 
Projects funded by the Geller Endowment in Academic Year 2013-14 included:
  

Jeanne X. Kasperson Library

One of the integral parts of the Marsh 
Institute, the Jeanne X. Kasperson 
Research Library offers one of the 
most extensive collections in North 
America on environmental risk and 
hazards, environment and development, 
and the human dimensions of global 
environmental change. The library also 
has significant holdings on the subjects 
of sustainable development, technology, 
water, and energy policy, as well as other 
unique special collections such as its 
extensive holdings on radioactive waste 
management. The library has attained 
national and international recognition  
as a premier collection of research 
materials, and particularly of fugitive  
materials and unpublished literature in  
its areas of specialization. It provides  
information and crucial research support 
for university researchers; undergraduate 
and graduate students; visiting foreign  
scholars; regional experts; federal,  
state, and local agencies; industry;  
schools; and consulting firms. The 
library currently has more than thirty-five 
thousand volumes, one hundred journals 
and newsletters, and a staff of four. 

E N G A G I N G  S T U D E N T 

R E S E A R C H E R S

During 2013-14, the George  
Perkins Marsh Institute and  
Jeanne X. Kasperson Library 
supported 36 graduate students  
and 21 undergraduate students 
in active research and other  
scholarly activities.

2014 Geller Award Recipient 
Travels to Peru
Rachel Sorenson, a 2014 Geller Award 
recipient, traveled to Peru to conduct research 
for her master’s thesis, “Rural Electrification 
and Renewable Energy: An Analysis of 
Photovoltaic Systems for Rural Development 
in Peru.”  She is studying the use of renewable 
energy in rural communities in developing 
countries, thereby meeting energy needs and 
helping to alleviate poverty. 

R E S E A R C H  O P P O R T U N I T I E S  A N D  S T U D E N T  S U C C E S S E S   (continued)
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Marsh researchers are 
internationally recognized for 
their expertise and are called upon 
frequently to serve on boards, 
committees and panels. Authored 
and edited publications advance the 
state-of-the-science in many fields, 
and each year the contributions of 
our faculty and staff are recognized 
with national and international 
awards. The Marsh Institute also 
relies upon the service, guidance and 
expertise of faculty who serve on our 
Steering Committee. 

Advisory Boards and Committees
The international expertise of Marsh 
Institute researchers is reflected in their 
presence on top-level advisory boards 
and committees, as well as invitations to 
provide national and international policy 
guidance. Examples during 2013 and 
2014 included:

Anthony Bebbington is a member of 
the U.S. National Academy of Sciences, 
elected in 2009.

Halina Brown served on the Dutch 
National Committee that reviewed all 
graduate programs in environmental and 
sustainability sciences from 2007-2013. 
This major national effort was overseen 
by the Ministry of Education.

Robert J. Johnston has been appointed 
to the Ecosystem Science and 
Management Working Group of the 
NOAA Scientific Advisory Board, and 
serves on the Management Committee 
for the Narragansett Bay Estuary 
Program.  He also serves on the U.S. EPA 
Science Advisory Board (SAB), and was 
on the U.S. EPA SAB panel evaluating 
EPA’s 2104 Report on the Environment.

Robert J. Johnston served on the 
National Research Council Committee, 
“Evaluating the Effectiveness of Stock 
Rebuilding Plans under the 2006 
Fishery Conservation and Management 
Reauthorization Act.”  The Committee 
report was published in 2014: Parma, 
A.M., P.J. Sullivan, J. Collie, T.W. Hartley, 
W. Heyman, R.J. Johnston, A.E. Punt, 
K.A. Rose, J. Sanchirico, M.P. Sissenwine 

and G. Sugihara. 2014. Evaluating the 
Effectiveness of Fish Stock Rebuilding 
Plans in the United States. Ocean 
Studies Board, Division on Earth and Life 
Studies, National Research Council of 
the National Academies.  The National 
Academies Press: Washington, DC.

Colin Polsky was appointed to the NEON 
Urban Ecology Working Group, NSF 
LTER Program; the National Science 
Foundation Working Group on Frontiers 
in Ecosystem Science: Energizing the 
Research Agenda; Adaptation and 
Hazards Indicators Technical Team, U.S. 
Global Change Research Program, U.S. 
National Climate Assessment.

R. Gil Pontius served on the National 
Research Council Committee, “Needs 
and Research Requirements for Land-
Change Modeling.”  The Committee 
report was published in 2013:  Brown, 
Daniel G., Lawrence E. Band, Kathleen 
O. Green, Elena G. Irwin, Atul Jain, 
Eric F. Lambin, Robert G. Pontius Jr, 
Karen C. Seto, B. L. Turner II, Peter H. 
Verburg. 2013. Advancing Land Change 
Modeling: Opportunities and Research 
Requirements. The National Academies 
Press: Washington, DC. 

P A N E L S , A W A R D S A N D  A C C O M P L I S H M E N T S
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Publications
Each year Marsh Institute researchers 
author dozens of peer-reviewed articles in 
top scientific journals, along with books, 
chapters and technical reports. These 
publications advance scientific methods, 
report empirical findings and inform both 
public and private decisions. The Marsh 
Institute Working Papers Series also 
provides a mechanism to release new and 
important research findings while they 
undergo formal peer review. Updated lists 
of publications and curricula vitae can 
be found on the Marsh Institute research 
appointments website, http://www.clarku.
edu/departments/marsh/faculty/index.
cfm. The following are a few highlights. 

Anthony Bebbington has recently 
published a book with Instituto de Estudios 
Peruanos/Centro Peruano de Estudios 
Sociale (Lima, 2013), titled “Industrias 
Extractivas, Conflicto Social y Dinamicas 
Institutionales en la Region Andina”. 

Halina Brown and Philip Vergragt co-
edited a book on sustainable consumption, 
published by Edward Elgar: Cohen, 
M., Brown, H.S. and Vergragt, P. (eds.) 
Innovations in Sustainable Consumption, 
2013.

Mark Davidson and Deborah Martin 
co-edited the book “Urban Politics: Critical 
Approaches”, published in 2014 by Sage 
Publications.

Dale Hattis, along with coauthors L. Zeise, 
F.Y. Bois, W.A. Chiu, I. Rusyn and K.Z. 
Guyton, was honored by the Society of 
Toxicology, Occupational and Public
Health and Specialty Section, with an 
award for “Paper of the Year” for 2013. The 
paper, titled “Addressing Human Variability 
in Next-Generation Human Health Risk 
Assessments of Environmental Chemicals,” 
was published in Environmental Health 
Perspectives, Vol. 121, 2013.

Robert J. Johnston, along with co-authors, 
received the award for the Agricultural 
and Resource Economics Review 2013 
Article of the Year.  Johnston, R.J., E.T. 
Schultz, K. Segerson, E.Y. Besedin and M. 
Ramachandran. 2013. Stated preferences 
for intermediate versus final ecosystem 
services: Disentangling willingness to 
pay for omitted ecological outcomes.  
Agricultural and Resource Economics 
Review 42(1): 98-118.

Christopher Williams recently conducted 
a study that was released in Global Change 
Biology. This study is the first detailed 
account of how carbon, water, and energy 
balances shift in the three years following 
the clear cut of a deciduous forest.  
Williams C.A., Vanderhoof M., Khomik 
M. and Ghimire B. (2014). Post-clearcut 
dynamics of carbon, water and energy 
exchanges in a mid-latitude temperate, 
deciduous broadleaf forest environment. 
Global Change Biology 20(3): 992-1007.
 
Dominik Kulakowski’s work has been 
reported by numerous media outlets in 
stories related to wildfires in the western 
United States. Outlets interviewing 
Professor Kulakowski or reporting on his 
work included: The Colorado Independent, 
The Christian Science Monitor (multiple 
stories), KBOO radio, Science Daily and e! 
Science News.

Awards and Recognitions
National and international awards reflect 
the contributions, expertise and reputation 
of Marsh Institute scientists. Recent 
awards received by Marsh researchers 
include the following:

Anthony Bebbington was awarded a 
2014 John Simon Guggenheim Memorial 
Foundation Fellowship in support of 
his forthcoming book, “Natural resource 
extraction in Latin America: Transforming 
the human-environment, challenging social 
science.”

Anthony Bebbington has been chosen as 
2014 recipient of the CLAG (Conference 
of Latin Americanists Geographers) Carl 
O. Sauer Distinguished Scholarship Award. 
This award is given in recognition of a 
corpus of important published work or 
other significant contribution towards Latin 
American geography. Professor Bebbington 
attended CLAG’s 2014 meeting in Panama 
City, Panama, in January to receive the 
award.

Karen Frey received the 2013 Oliver and 
Dorothy Hayden Junior Faculty Fellowship 
award. The award is given to an assistant 
professor or recently tenured associate 
professor to promote and recognize their 
outstanding excellence in teaching and in 
scholarship, research or creative work.

Christopher Williams received the 2013 
“Excellence in Reviewing” award from 
the Journal of Geophysical Research – 
Biogeosciences.

Christopher Williams received Clark 
University’s 2013 Hodgkins Junior 
Faculty Award for Research and Teaching 
Excellence, for personifying the Clark ideal 
of excellence in research and in teaching.

 

P A N E L S ,  A W A R D S  A N D  A C C O M P L I S H M E N T S   (continued)

Professor Johnston speaks at an EPA Science Advisory Board meeting.
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Christopher Williams recently discussed elements of a paper on 
droughts in the American West in an opinion piece in the New York 
Times, during an interview with Tom Ashbrook on NPR’s On-Point, and 
in the New York Times Dot Earth blog maintained by Andrew Revkin. 

This work also initiated a local TV news spotlight with New England 
Cable News.  Williams was recently quoted in an article titled 
“California drought: Scientists puzzled by persistence of blocking 
‘ridge’” in the Christian Science Monitor, which addressed the persistent 
drought conditions in California due to a high pressure ridge parked 
offshore that is blocking winter storms.

N E W  G E O R G E  P E R K I N S  M A R S H  R E S E A R C H  

E N H A N C E M E N T  A W A R D

This annual award, established in 2012 through a collaborative 
effort of the George Perkins Marsh Institute and the Graduate 
School of Geography (GSG), recognizes a GSG faculty member 
who has been exceptionally productive in externally funded 
research.  The award supports a George Perkins Marsh Institute 
Teaching Fellow to assist the faculty member during the award 
year.  In 2013 the George Perkins Marsh Research Enhancement 
Award was presented to Chris Williams, associate professor 
of geography and adjunct associate professor of biology, in 
recognition of his research program addressing the response of 
the biosphere to natural and human perturbations, with a recent 
emphasis on carbon, water and energy cycles. 

Recently Quoted: 
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KATHLEEN BELL
Associate Professor, School of Economics,  
University of Maine

JAMES T. CONNOLLY
Assistant Professor, Public Policy and Political Science, 
Northeastern University

 

G E O R G E  P E R K I N S  M A R S H

I N S T I T U T E  S E M I N A R S

Each year the Marsh Institute sponsors formal 
lectures and seminars that expose faculty and 
students to contemporary research on human 
interactions with the environment. These include 
lectures conducted as part of the George Perkins 
Marsh Institute/Jeanne X. Kasperson Seminar 
Series, as well as periodic Marsh Distinguished 
Lectures. The Institute also coordinates multiple 
endowed lecture series.  These include the 
Albert, Norma and Howard ’77 Geller Endowed 
Lecture Series, and the Debra I. and Jeffrey A. 
Geller Endowed Lecture Series.  Both of these 
endowments support lectures related to the 
environment and sustainability. Marsh Institute 
events are also designed to provide a foundation 
for future research collaborations. Recent seminars 
and events include the following:

“ On the Road to Solutions:  
Lessons from Maine’s  
Sustainability Solutions Initiative”

“ The Social-Ecological  
Challenge of Megaregions”

JENNIE STEPHENS 
Research Associate Professor, Clark University

CHUCK AGOSTA
Professor and Chair of Physics, Clark University

ROB GOBLE
Research Professor, Clark University

GIL PONTIUS
Research Professor, Clark University

What is “Smart Grid” and Why Should We Care? 

 
A Community Event, Sponsored by the  
Clark University Environmental Sustainability Task 
Force, the Mosakowski Institute, the Marsh Institute, 
and Clark’s Difficult Dialogues Program
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“ The Globalization  
of Clean Energy  
Technology”

 Debra I. and Jeffrey A. Geller 
 Endowed Lecture 
“ Open for Business:  
Conservative Activism and  
U.S. Environmental Policy”

“ The End of Biodiversity:  
Ethical and Policy Issues  
Around the Super-Predator,  
Felis Catus”

“ Creative Destruction and  
Great Transitions:  
Emerging Alternative  
Pathways in the 21st Century”

“ The Helmholtz Alliance 
ENERGY-TRANS:  
Facilitating the German  
Energy Transition”

“ Application of Renewable  
Energy Technology for  
Improving the Quality of Life  
in Developing Countries with 
Specific Reference to Nepal”

“ Environmental Modeling 
in Support of Sound Policy 
Development”

“ Designing Global  
Climate Institutions:  
Political and Legal  
Challenges”

KELLY SIMS GALLAGHER 
Associate Professor of Energy & Environmental Policy and 
Director, Center for International Environment and Resource 
Policy, Tufts University

JUDITH LAYZER 
Associate Professor and Head, Environmental Policy and 
Planning Group, Department of Urban Studies and Planning, 
Massachusetts Institute of Technology

WILLIAM LYNN
Research Scientist, George Perkins Marsh Institute, 
Clark University

RASIGAN MAHARAJH
Visiting Scholar, George Perkins Marsh Institute, Clark 
University; Research Fellow, Tellus Institute, Boston; Chief 
Director, Institute for Economic Research on Innovation (IERI), 
Tshwane University of Technology, Republic of South Africa

PIA-JOHANNA SCHWEIZER
Senior Researcher, ZIRIUS Stuttgart Research Center  
for Interdisciplinary Risk and Innovation Studies,  
University of Stuttgart

JAGAN NATH SHRESTHA 
Professor (Visiting), Center for Energy Studies, Institute  
of Engineering, Tribhuvan University, Nepal

BRITALDO SILVEIRA-SOARES-FILHO
Professor, Department of Cartography, Institute of 
Geosciences, Universidade Federal de Minas Gerais, Brazil

ALEXANDER THOMPSON
Associate Professor, Department of Political Science, 
The Ohio State University 
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Anthony Bebbington Higgins Professor of Environment and Society;  
 Director, Graduate School of Geography

Halina Brown Professor, International Development, Community, and  
 Environment Department

Timothy Downs Associate Professor, International Development, Community,  
 and Environment Department

Robert Goble Research Professor, Marsh Institute

Karen Frey Associate Professor, Graduate School of Geography

Susan Foster Professor and Chair, Department of Biology;  
 Director, Environmental Science Program

James Gomes Director, Mosakowski Institute for Public Enterprise

Colin Polsky Associate Professor, Graduate School of Geography;  
 Associate Dean for Undergraduate Research and Active  
 Pedagogy

Samuel Ratick Professor, School of Geography; Professor, International  
 Development, Community and Environment Department

Jennie Stephens Associate Professor, International Development, Community,  
 and Environment Department

E X - O F F I C I O  M E M B E R S

Robert J. Johnston Director, George Perkins Marsh Institute

Nancy Budwig Associate Provost and Dean of Research

The George Perkins Marsh Institute 
Steering Committee, 2013-14

Steering Committee members are 
chosen to represent the diversity of the 
Institute’s research areas and include 
some of the most prominent researchers 
at Clark University. Members are 
also chosen based on a history of 
involvement with the Institute and a 
dedication to its continued success.

W H E R E  A R E  T H E Y  N O W ?

M A R S H  I N S T I T U T E 

A L U M N U S  M A H E S H 

R A M A C H A N D R A N 

Each year the Marsh Institute helps 
train numerous students, post-docs 

and young faculty who go on to 
apply their skills elsewhere. Recent 
Marsh Institute post-doc Mahesh 
Ramachandran is currently the lead 
environmental economist at the  
Cape Cod Commission, where his 
current work is helping to evaluate  

the benefits and costs of water
quality improvements.  Along with 
Marsh Institute Director Johnston, 
Ramachandran recently received 
the Agricultural and Resource 
Economics Review 2013 Article  
of the Year Award.
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Grants and Revenues

A significant proportion of Clark University’s 
external grant funding is generated by the 
Marsh Institute, in coordination with our 
partners including the Graduate School 
of Geography and the International 
Development, Community and Environment 
Department. During fiscal year (FY) 2014, 
the Marsh Institute was responsible for 
27% of all new grant funds awarded to the 
University, and 37% of funds to support 
indirect costs.  During FY2013 the Marsh 
Institute generated 29% of all new grant 
funds and 37% of indirect funds.  From 
FY2007 to FY2014, grant fund revenues1  
at the Marsh Institute grew by an average  
of 13% per year.

As of August 2014, the Institute maintained 
approximately $8.1 million in current grants. 
The Marsh Institute has an exceptional 
success rate with research proposals.  
For FY13, the Institute’s overall proposal 
success rate was 52.4%, with an average 
award of $144,135.18. For smaller proposals 
(<$100,000) the success rate was 54.5%.

Service for the Greater Good

George Perkins Marsh Institute faculty 
serve on numerous boards and committees 
for regional, national and international 
organizations. This includes journal 
editorships, boards of directors, offices 
of regional, national and international 
organizations, science advisory panels, 
and principal roles in many other types of 
organizations. 

Through service to these groups, we 
contribute to scholarly pursuit and public 
service. More information on Marsh 
Institute faculty may be found on our 
website at www.clarku.edu/departments/
marsh/faculty.

Sharing Our Knowledge

The Marsh Institute is dedicated to research 
of consequence that engages with partners 
to promote sustainability and social welfare. 
Among the Institute’s primary goals is 
the dissemination of knowledge through 
workshops, seminars and other sponsored 
events. The Institute also houses one of the 
premier environmental research libraries 
nationwide, with unparalleled collections 
related to such topics as environmental 
risks and hazards and global environmental 
change. For more information on events at 
the Marsh Institute, visit: www.clarku.edu/
departments/marsh/news/new.cfm.

Y O U  C A N  H E L P

The George Perkins Marsh Institute is 
devoted to the use of science to inform 
policy and motivate positive change. We 
also train the scientists and environmental 
leaders of tomorrow. Your donation to 
the Marsh Institute allows us to continue 
our mission—promoting sustainable 
environments for the public good. Make 
your tax-deductible contribution to the 
Marsh Institute through the Clark Fund 
and join our community of scholars. Please 
specify the George Perkins Marsh Institute 
as the designation for your Clark Fund 
donation. If you would like to discuss ways 
that your gift can make a difference, please 
contact our Director, Robert J. Johnston.

1  Grant fund revenues reflect the total quantity 
of unspent dollars in current Institute grants.
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Contacts
Robert J. Johnston
Director

Pamela Dunkle
Operations and  
Budget Manager

Lu Ann Pacenka
Publications Assistant

Mimi Berberian
Senior Staff Associate

B.J. Perkins
Director,  
Jeanne X. Kasperson  
Research Library

Mailing Address
George Perkins Marsh Institute
Clark University
950 Main Street
Worcester, MA 01610-1477

Visiting Address
16 Claremont Street
Worcester, MA 01610

Web and Phone
clarku.edu/departments/marsh
(508) 751-4622

Want to know more?
Information on these and other activities at the Marsh Institute may  
be found on our website or feel free to contact us.


