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From its inception, JISEA has provided critical clarity 
and insights to inform decision making through 
leading-edge interdisciplinary research and objective, 
credible, cross-functional analysis. JISEA, drawing 
on the unique capabilities of its founding institutions 
and research affiliates around the world, continues to 
inform the landscape of transformation. In the past 
year:

•  JISEA continued to strategically grow its natural 
gas research and analysis portfolio. As the natural 
gas landscape continually shifts in the United States 
and worldwide, JISEA’s leadership in natural gas-
renewable energy synergies and greenhouse gas 
emissions analysis remains as pertinent as ever. 

•  JISEA’s leadership of the 21st Century Power 
Partnership paved the way for future decisions with 
its thought leadership report, Power Systems of the 
Future. Co-authored with some of the world’s most 
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INSIGHTS FOR THE NEW CENTURY

influential figures in power systems strategy, the 
report offers a framework for decision making 
surrounding transforming power systems.

•  JISEA and the 21st Century Power Partnership 
remained trusted partners with Mexico’s 
government as it continues to develop its energy 
reform policies. Through the support of the 
Children’s Investment Fund Foundation, JISEA 
can help Mexico achieve secure, reliable, and 
clean electricity as part of its energy reform 
agenda.

These successes and those illustrated in this 
report demonstrate JISEA’s ongoing ability to 
present unique perspectives, original insights, 
and comprehensive solutions.
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GETTING GAS RIGHT 

JISEA’s expanding body of work focusing on natural 
gas covers the subject’s most pressing topics. From 
GHG emissions to synergies between renewable 
energy and natural gas, JISEA’s work offers unique 
perspectives to decision makers and industry leaders. 

To learn how JISEA can help you with unique natural gas research and 
analysis, visit http://www.jisea.org/working_with.cfm

1 http://www.whitehouse.gov/the-press-office/2014/04/17/fact-sheet-
building-progress-supporting-solar-deployment-and-jobs

2 http://www.jisea.org/natural_gas.cfm

LEARN MORE

Throughout 2014, as part of the White House solar deployment and jobs 
initiative, JISEA hosted a series of workshops on the unique opportunities 
for greater synergistic use of natural gas and renewable energy. These 
workshops, the NG-RE 360 Degrees of Opportunity Forum series, will inform 
a report in 2015 capturing key insights and common themes, analytics 
complementing the dialogue, and avenues for continued investigation.1

In April 2014, JISEA’s executive director Doug Arent was invited by Secretary 
of Energy Ernest Moniz to participate in a roundtable discussion on methane 
emissions from natural gas.

JISEA is growing its portfolio of natural gas-related research. JISEA has 
commenced new studies to examine numerous economic, environmental, 
and systems impacts of natural gas development and use. Covering a variety 
of issues including systems integration, transportation, water, and more, these 
studies will bring objective views and JISEA expertise to bear on these topics 
to help move the natural gas discussion forward on a productive path.2



ENABLING ROBUST DECISIONS ABOUT 
TODAY’S DYNAMIC NATURAL GAS SECTOR 

Study published in the Journal of Unconventional Oil and 
Gas Resources.2

Natural gas produced from hydraulic fracturing of gas-bearing shales 
has taken a significant share of the North American natural gas market. 
The effects of this rapid expansion of shale gas production have been 
far-reaching and the North American shale gas “revolution” provides 
tremendous opportunities for social, economic, and environmental 
benefits. Our understanding of this transition and its potential near- 
and long-term climate and societal impacts lags far behind the rapid 
pace of change. Further research can help provide clarity to investors, 
policymakers, and other stakeholders to make robust decisions in today’s 
dynamic natural gas sector. Research could:

1. Determine relevant indicators across the economic, environmental, and 
social dimensions of natural gas 

2. Develop data collection, analysis, and modeling capabilities to better 
understand these indicators and their future trajectories 

3. Create interactive, engaging, and transparent means of 
communicating the tradeoffs and opportunities of different options.

1 http://dx.doi.org/10.1073/pnas.1309334111  

2 http://dx.doi.org/10.1016/j.juogr.2014.01.003

                                

LEARN MORE
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Study findings published in the Proceedings of the National 
Academy of Sciences.1

Estimates of life cycle greenhouse gas (GHG) emissions from electricity 
generated from shale gas are similar to those from conventionally produced 
natural gas, and both energy sources, on average, emit approximately half 
the GHG of coal-powered electricity. However, under certain circumstances, 
the emissions for conventional and shale gas electricity can reach levels 
approaching best-performing coal-fired plants.

Although this study shows GHG emissions can be twice as high from coal as 
from gas, there is considerable uncertainty on this topic due to limited data. 
There is significant opportunity for further research in this area: the study 
findings could be confirmed through verified measurements of emissions 
from components and activities throughout the natural gas supply chain, 
and through robust analysis of lifetime well production and the prevalence 
of practices to reduce emissions. Understanding limitations to current 
knowledge, this study develops a more consistent and robust foundation 
regarding the life cycle GHG emissions from shale gas used to generate 
electricity compared with conventional gas and coal.

COMPARING AND CLARIFYING 
GHG EMISSIONS FROM VARIOUS 
ELECTRICITY GENERATING OPTIONS 
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The transformation to new power systems is underway. 
This shift is evident at the consumer level, across 
regional boundaries, and everywhere in between. Unique 
challenges and possible solutions present themselves at 
each level on pathways to a new energy system. JISEA’s 
research is illuminating those pathways to facilitate the 
transformation to the modern energy system.

A sophisticated set of renewable electricity technologies is now 
commercially available and continues to be improved upon. Together 
with the real-world experiences gained over the past three decades, 
renewable electricity has emerged as the next potential major energy era. 
In some locations, this shift is already evident. China—long facing severe 
environmental and social dislocations due to a heavy reliance on coal—has 
begun to demonstrate a remarkable shift in power sector additions and has 
become the global leader in manufacturing and deployment of both solar 
and wind technologies. Effective policies combined with sound technical 
and administrative standards for grid connection can energize the market in 
China and sustain its growth momentum for decades to come. 

Falling only behind China in renewable electricity generation worldwide, the 
United States has faced high and sometimes volatile energy prices and an 
uncertain policy environment, but has also seen substantial performance 
and cost improvements in renewables over the last decade. Ongoing 
technological and business model innovation may further enhance existing 
markets and open new market segments over the next decade. 

ENERGY SYSTEM ARE INCREASINGLY 
POSSIBILITIES FOR THE 21ST CENTURY

BECOMING REALITIES

JISEA study offers renewable electricity 
insights for the coming decade.

http://www.nrel.gov/docs/fy15osti/63604.pdf

LEARN MORE



www.21stcenturypower.org

LEARN MORE

THE 21ST CENTURY POWER PARTNERSHIP A COMPLEX AND DYNAMIC SYSTEM 
RESPONDS TO A BROAD SET OF       
CROSS-CUTTING TRENDS

Accelerating the transformation 
of power systems

The 21st Century Power Partnership aims to accelerate 
the global transformation of power systems. The 
multilateral effort of the Clean Energy Ministerial 
serves as a platform for public-private collaboration 
to advance integrated policy, regulatory, financial, and 
technical solutions for the large-scale deployment of 
renewable energy in combination with deep energy 
efficiency and smart grid solutions. 

As the operating agent for the Power Partnership, 
JISEA implements Power Partnership activities based 
on guidance from the Clean Energy Ministerial, the 
United Nations, and other partners and stakeholders. 
JISEA is also engaged on behalf of the Power 
Partnership in ‘on the ground’ activity to increase 
renewable penetration in South Africa, Mexico, and 
India.

Around the world, forces are combining to reshape power systems at a 
rate faster than would have been expected 20 years ago. Power systems 
appear poised for a revolution. Yet, the pathway to transformation is 
highly sensitive to each local situation, and the technical, economic, 
and political factors at play, whether global or local, warrant careful 
examination. Power Systems of the Future, a thought leadership report 
from the 21st Century Power Partnership, examines these factors.
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1. Renewable energy cost reductions

2. Data, intelligence, and system optimization innovations

3. Energy security, reliability, and resiliency goals

4. Evolving customer engagement

5. Divergent electricity demand forecasts

6. Increased interactions with other sectors

7. Local and global environmental concerns over air emissions

8. Energy access imperatives

9. Increasingly diverse participation in power markets

10. Revenue and investment challenges

10 TRENDS DRIVE POWER SYSTEM CHANGE



Little or no power market restructuring
Utility as single-buyer

Present Status Adjacent Pathways 

Intermediate/high levels of power                    
market restructuring
Independent system/market operator 

Unreliable, limited or no access to electricity
Can occur in restructured or vertically 
integrated market settings

Next-Generation 
Performance-based Regulation

Clean Restructuring

Unleashing the DSO

Bottom-up Coordinated
Grid Expansion

Bundled Community
Energy Planning

VERTICAL INTEGRATION

RESTRUCTURED MARKET

LOW ENERGY ACCESS

Next-generation Performance-based 
Regulation Pathway

In this adaptive pathway, vertically-integrated utilities 
remain in a recognizable form, but evolve to prioritize 
delivery of value instead of minimizing costs. Technology, 
investment, and regulatory frameworks support this 
reorientation.

Clean Restructuring Pathway

In this reconstructive pathway, new power market 
restructuring efforts are initiated, incorporating lessons 
learned from the past 20 years, including design features to 
facilitate clean energy integration and system optimization. 
Hindsight is 20/20 – and this reconstructive pathway brings 
hindsight to bear on restructuring and reform.

Unleashing the DSO Pathway

Distribution system operators (DSOs) are poised to innovate 
in order to drive clean generation deployment and power 
system flexibility. In this evolutionary pathway, regulatory 
and policy frameworks give clear signals to these DSOs, 
empowering them as the centerpiece for orchestrating 
distributed energy resources and low-voltage market 
functioning.

Bottom-of-the-Pyramid Coordination 
Pathways  

Accelerating energy access has been a chronic challenge 
for decades. New technology configurations and business 
models are opening up opportunities for innovative 
approaches to energy access, especially when linked to 
broader social development goals. Two pathways support 
financing mechanisms and technical standardization to 
achieve customized energy access: adaptive Bottom-up 

Coordinated Grid Expansion and evolutionary Bundled 

Community Energy Planning. 

POWER SYSTEMS ARE TRANSFORMING
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In
cr

em
en

ta
l

B
ig

 B
an

g

BOP: Bundled
Community Energy
Planning

Clean Restructuring 

Next-generation
Performance-based
Regulation

Unleashing the
DSO

BOP: Bottom-up 
Coordinated
Grid Expansion

Sp
ee

d 
of

 C
ha

ng
e

Extent of Change

ADAPTATION

RECONSTRUCTION REVOLUTION

EVOLUTION

http://www.nrel.gov/docs/fy15osti/62611.pdf

LEARN MORE

Pathways to transformation can be understood as adaptive, 
reconstructive, or evolutionary responses to forces of change, 
varying in depth and speed. 

These pathways, and the organizing framework from which they emerge, can inform 
sound and proactive choices by decision makers. From technology to tariffs, from 
business models to investment incentives, measures can be taken to ensure reliable 
system operation while driving transformation that aligns with policy goals.

Power systems of the future are emerging now. Power sector decision makers 
can be better positioned to proactively guide a transition to 21st century power 
systems. The forces acting on today’s systems need not be perceived as headwinds. 
Reorganizing the policy and regulatory landscape can transform these forces into 
tailwinds. As the old saying goes: “When you can’t change the direction of the wind, 
adjust your sails.”

JISEA ANNUAL REPORT  |  12

Five pathways in the framework of extent and speed of change.

Accelerating the transformation 
of power systems



The 21st Century Power Partnership commenced 
a technical assistance program to support the 
South African central government and the state-
owned utility Eskom as the country prepares to 
integrate unprecedented quantities of renewable 
energy onto their grid. “South Africa is embarking 
on a vast renewable energy transformation,” Barry 
Maccoll, General Manager for Research, Testing and 
Development at Eskom said. “We are excited to 
collaborate with the Power Partnership as we navigate 
this transition.”

South Africa has awarded contracts for nearly 4,000 
MW of renewable capacity in the last several years, 
with more expected in the coming months. The 
country is also on the cusp of launching its first-ever 
program to connect small-scale distributed renewable 
generators. The 21st Century Power Partnership, 
in close collaboration with their network of expert 
practitioners, is supporting Eskom and the National 
Energy Regulator of South Africa as they prepare for 
the rapid transformation of their electric system.

UNLEASHING CLEAN ENERGY

JISEA and the 21st Century Power Partnership 
expand relations with South Africa.

www.21stcenturypower.org/projects.cfm

LEARN MORE



A PATHWAY TO TRANSFORMATION

The ability of a power system to respond to change in demand and supply is 
important as power systems transform in the 21st century. With higher penetrations 
of low-carbon energy, smart grids, and other emerging technologies, transforming 
power systems will favor resources that have low marginal costs and provide 
system flexibility.

Coal — From Baseload to Peaking Plant1

As power systems transform and investments in renewable energy, distributed 
energy technologies, and natural gas increase, a substantial reduction in coal-
generated electricity is likely. Power systems will instead favor more flexible 
generation resources. System flexibility includes the ability to cycle on and off as 
well as run at low minimum loads to complement variations in output from high 
penetrations of renewable energy. According to a recent article in Cornerstone 

based on past 21st Century Power Partnership analysis, experiences from an actual 
multi-unit North American coal generating station suggest that coal-fired power 
plants can become flexible resources in 21st century power systems. 

FLEXIBILITY
STEPS ALONG THE PATHWAY

A recent investment by the Children’s Investment Fund Foundation 
(CIFF) will provide $3.9 million to the 21st Century Power Partnership over 
three years to create and operate a platform for power sector technical 
support for the Mexican federal government. “Mexico is embarking on 
an ambitious energy reform and is committed to become a global clean 
energy leader,” Leonardo Beltrán, Deputy Secretary for Energy Planning 
and Transition, Mexico Secretariat of Energy (SENER) said. “We welcome 
CIFF and the 21st Century Power Partnership as partners in this process.” 

Mexico’s energy reform aims to significantly change the investment 
profile of the Mexican energy sector, opening up generation to greater 
competition, enhancing the authority of the independent regulator, and 
establishing an independent system operator. Bearing much in common 
with ‘conventional’ power sector restructuring of the past three decades, 
the energy reform also includes novel design and policy features to spur 
investment in wind, geothermal, biomass, and solar energy sources, and 
to enable the cost-effective integration of wind and solar power into the 
grid. 

1 http://cornerstonemag.net/making-coal-flexible-getting-from-
baseload-to-peaking-plant-2/

2 www.21stcenturypower.org/projects.cfm

LEARN MORE

JISEA and the 21st Century Power Partnership support 
Mexico’s energy reform.2
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Example options for increasing flexibility in power systems characterized by high levels 
of variable renewable energy. Relative costs are illustrative, as actual costs are system-
dependent.

RELATIVE ECONOMICS OF INTEGRATION OPTIONS

Type of Intervention

Co
st

Option costs are system-dependent
and evolving over time

SYSTEM
OPERATION

FLEXIBLE
GENERATIONMARKETS LOADS NETWORKS STORAGE

Expanded Balancing
Fooprint/Joint

System Operation

Sub-hourly
Scheduling and

Dispatch

RE Forecasting

Grid Codes

Strategic
RE Curtailment

Residential
Demand Response

Industrial &
Commercial Demand

Response

Joint Market
Operation

Coal Ramping

Transmission
Expansion

Chemical Storage

Thermal Storage

Pumped Hydro
Storage

Advanced Network
Management

Transmission
Reinforcement

Hydro Ramping

CT and CCGT
Gas Ramping

Increased Ancillary
Service Liquidity

Improved Energy
Market Design

Involuntary Load
Shedding



https://ipcc-wg2.gov/AR5/images/uploads/                                       
WGIIAR5-CCboxes_FINAL.pdf

LEARN MORE

The effects of climate change are already evident on all continents and 
across the oceans, according to Climate Change 2014: Impacts, Adaptation, 

and Vulnerability, a report issued in March 2014 by the Intergovernmental 
Panel on Climate Change (IPCC) Working Group II. The world, in many cases, 
is ill-prepared for risks from a changing climate. The report also concludes 
that there are opportunities to respond to such risks, though the risks will be 
difficult to manage with high levels of warming.

JISEA’s Doug Arent was a lead author of the cross-chapter box “The Water–
Energy–Food/Feed/Fiber Nexus as Linked to Climate Change.” Linked through 
numerous interactive pathways, water, energy, and food/feed/fiber are 
subject to a changing climate. The interlinkages of supply/demand, quality 
and quantity of water, and energy and food/feed/fiber with changing climatic 
conditions have implications for both adaptation and mitigation strategies. 
Consideration of these interlinkages is increasingly recognized as critical to 
effective climate resilient pathway decision making.

CONNECTING CLIMATE, POLICY, AND 
A CHANGING WORLD

JISEA AND CLIMATE CHANGE

By integrating climate and water aspects into energy 
system modeling, JISEA is expanding analytical capabilities.

	

•   A study published in Resource and Energy Economics and funded by 
JISEA’s IRAAP found that an economy-wide market-based carbon policy 
is about twice as cost effective as an electricity-only approach – such 
as a clean energy standard policy that achieves the same year-on-year 
emissions reductions. The study found an impressive audience: The U.S. 
Environmental Protection Agency’s Climate Change Division is providing 
support to MIT to continue work on the paired models used in the study.

	

•   The results of a forthcoming study, presented at the American 
Geophysical Union Fall Meeting, show that national capacity and 
generation are greater under climate change. The integrated modeling 
framework used in the study enables evaluation of the impacts of 
climate change on the operations and future development of the U.S. 
electricity system.
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http://dx.doi.org/10.1016/j.reseneeco.2013.09.001

LEARN MORE
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https://ipcc-wg2.gov/AR5/images/uploads/WGIIAR5-CCboxes_FINAL.pdf


PERSPECTIVES ON TRANSFORMING GLOBAL ENERGY

Water Intensity and Resource Impacts of Unconventional 
Hydrocarbon Development

COLLABORATORS

Massachusetts Institute of Technology, NREL

RESEARCH GOAL

Quantify intra- and inter-play variability in specific water use intensity, along 
with how the intensity varies over time.

Changing Climate and Water Impacts on the Future of Electricity

COLLABORATORS

University of Colorado at Boulder, NREL

RESEARCH GOAL

Evaluate the sensitivity of the electricity sector to climate-related changes in 
water resource availability.

Energy-Water Nexus in a Drying West: A Case Study Analysis and 
Methodology

COLLABORATORS

Colorado State University, University of Colorado at Boulder, NREL

RESEARCH GOAL

Inform long-term energy and transmission planning strategies.

TEAMWORK
The Innovative Research Analysis Award Program 
(IRAAP) facilitates thought leadership among teams from 
JISEA’s partner institutions. IRAAP projects work toward 
comprehensive, transformative energy solutions.

IRAAP PROJECTS WITH ENVIRONMENTAL      
EMPHASIS

Toward an Improved Methodology for Comparing Water-related 
Impacts of Electricity Generation: A Preliminary Analysis of 
Concentrating Solar Power Data

COLLABORATORS

Stanford University, University of Colorado at Boulder, NREL

RESEARCH GOAL

Develop more comprehensive and accurate water quality and water 
quantity metrics for use by energy system planners and regulators.

Renewable Energy Potential on Marginal Lands in the United 
States

COLLABORATORS

Stanford University, NREL

RESEARCH GOAL

This study, the first to take a detailed look at U.S. marginal lands and their 
potential for renewable energy development, provides policymakers and 
industry developers with valuable information to guide strategic decisions.

IRAAP PROJECTS WITH TECHNOLOGY EMPHASIS

Verifiable Decision-making Algorithms for Reconfiguration of 
Electric Microgrids

COLLABORATORS

Colorado State University, University of Colorado at Boulder

RESEARCH GOAL

Discover new algorithms for reconfiguration of electric power microgrids 
in order to accelerate the penetration of renewables in the grid.

U.S. MARGINAL LANDS, COVERING 865,000 KM2, MAY BE SUITABLE FOR RENEWABLE ENERGY DEVELOPMENT

Marginal lands, areas with inherent disadvantages or lands that 
have been marginalized by natural or artificial forces, are generally 
underused, difficult to cultivate, and have low economic value and 
varied development potential. This study, published in Renewable and 

Sustainable Energy Reviews, finds that there is significant potential 
for renewable energy development on these lands. If even half of the 
potential is realized, renewable energy on marginal lands could still 
contribute significantly to the U.S. energy portfolio. 

Based on this study, the U.S. Environmental Protection Agency is 
currently considering further studies on brownfield applications. The 
study has been identified as a Key Scientific Article contributing to 
the Excellence in Energy Research by the Renewable Energy Global 
Innovation Series.

LEARN MORE
http://dx.doi.org/10.1016/j.rser.2013.08.079

Impact of Alkalinity Sources on the Life Cycle Energy Efficiency of  
CO2 Mineralization Technologies

COLLABORATORS

Massachusetts Institute of Technology, Stanford University

RESEARCH GOAL

Assess the usefulness of several potential alkalinity sources, providing findings 
usable in life cycle assessments of mineralization-based CO2 capture systems.

A Combined Nuclear and Renewable Solution to Decarbonizing the 
Electric Sector

COLLABORATORS

Colorado School of Mines, NREL 

IN-KIND COLLABORATOR

University of Wisconsin at Madison

RESEARCH GOAL

Investigate the potential compatibility of a high renewable energy grid with load-
following nuclear power plants.

Integration of Low-Temperature Geothermal Resources with Other 
Power Generation Technologies to Improve System Performance and 
Resource Utilization

COLLABORATORS

Colorado State University, NREL

RESEARCH GOAL

Using a techno-economic analysis, identify promising applications for low-
temperature geothermal resources.

Improving Hydropower Operational Models for Integrating High 
Penetrations of Renewable Energy

COLLABORATORS

University of Colorado at Boulder, NREL

RESEARCH GOAL

Explore the contribution that a more accurate representation of hydropower 
could have to the electric system and the integration of variable generation.
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IRAAP IMPACTS

Financial Models for Electric Utility Market Transformation

COLLABORATORS

Colorado State University, NREL

IN-KIND COLLABORATOR

Rocky Mountain Institute

RESEARCH GOAL

Identify the business models that utility customers are using to support 
distributed generation (DG), and quantify the effect of DG on traditional 
utility business models.

A GIS-based Mapping and Optimization Tool to Aid Siting, Design 
and Assessment of Utility Scale Energy Development

COLLABORATORS

NREL, Stanford University

RESEARCH GOAL

Develop a proof-of-concept, Web-based GIS tool that evaluates multiple 
user-defined criteria in an optimization algorithm to inform site selection 
decisions.

IRAAP PROJECTS WITH ECONOMIC AND      
FINANCIAL EMPHASIS

IRAAP PROJECTS WITH POLICY EMPHASIS

Impacts of Renewable Energy Technologies on Water Resources 
and Food Security: A Case Study of Large Solar Installations in 
Northwestern India

COLLABORATORS

Stanford University, NREL

RESEARCH GOAL

Explore opportunities for co-locating solar infrastructure and agricultural 
crops or biofuels to maximize efficiency of land and water use to help 
clarify the energy-water-land tradeoffs associated with the rapid expansion 
of solar infrastructure in rural areas.

Emerging Ancillary Service Markets in Non-restricted Regions of 
the Western Power Grid

COLLABORATORS

University of Colorado at Boulder, NREL

IN-KIND COLLABORATOR

RASEI

RESEARCH GOAL

Provide advanced technical, market, and legal-regulatory analysis of needs 
and barriers with respect to the proposed regional energy imbalance 
market for the Western interconnection.

·  “Energy-Water Nexus in a Drying West” led to greater 
communication and cooperation between NREL, the Western 
Governors’ Association, and the Western States Water Council.

·  “Geospatial Optimization of Siting Large-Scale Solar Projects” 
spawned additional Department of Energy research to develop 
PVMapper, an online GIS solar project planning tool.          

                                

·  Several projects resulted in multiple journal articles or follow-on 
conference presentations.

·   Several projects resulted in follow-on doctoral research and will 
result in derivative dissertations and follow-on journal articles.

JISEA JISEA

Energy H2O Nexus

Energy and Water

Marginal Lands

Financial Models

GIS Optimization

Ancillary Markets

Model Integration

Waste to Energy

Sustainability Analysis

Energy-Speci�c Models

Microgrids

CO2 
Mineralization

Nuclear and RE

Lo-Temp Geothermal

Hydropower

High RE and DR

EE Retro�ts

Water Intensity of Shale

Solar - H2O - Food Nexus

CC - H2O - Electricity Nexus

ENVI
RONMENTAL

SO
CI
A
L/
BE

H
AV

IO
RA
L

ECON/FIN
AN

CE

PO
LIC

Y

TECHNOLOGY

ENVI
RONMENTAL

SO
CI
A
L/
BE

H
AV

IO
RA
L

ECON/FIN
AN

CE

PO
LIC

Y

TECHNOLOGY

Creation of an Energy Specific Computable General Equilibrium 
Model to Analyze State Level Policy 

COLLABORATORS

Colorado State University, NREL

RESEARCH GOAL

Create a computable general equilibrium model that can help state and 
federal decision makers assess far reaching impacts of investments in 
different energy technologies.

Waste Not, Want Not: Analyzing the Economic and 
Environmental Viability of Waste to Energy Technology for Site-
specific Optimization of Renewable Energy Options 

COLLABORATORS

University of Colorado at Boulder, NREL

RESEARCH GOAL

Investigate the environmental, policy, economic, and technical factors that 
have contributed to the success of waste-to-energy technology abroad, 
and consider how these factors impact the adoption of the technology in 
the United States.

Multi-metric Sustainability Analysis 

COLLABORATORS

Colorado School of Mines, NREL

RESEARCH GOAL

Create a visual tool to compare energy options by social, environmental, 
and economic factors that vary by locality.

IRAAP PROJECTS WITH SOCIAL AND         
BEHAVIORAL EMPHASIS

Power System Balancing with High Renewable Penetration: The 
Potential of Demand Response in Hawaii 

COLLABORATORS

Massachusetts Institute of Technology, NREL

RESEARCH GOAL

Using advanced modeling techniques and benchmarks for best practices in 
program design, examine cost effectiveness of demand response for balancing 
intermittent supplies.

Accelerating the Pace of Residential Energy Efficiency Retrofits

COLLABORATORS

Massachusetts Institute of Technology, NREL

RESEARCH GOAL

Construct a model that predicts which homes might be good candidates for 
energy retrofit based on home heating costs.

Distributional and Efficiency Impacts of Clean and Renewable 
Energy Standards for Electricity 

COLLABORATORS

Massachusetts Institute of Technology, NREL

RESEARCH GOAL

Combine a “top down” computable general equilibrium model and a “bottom 
up” electric-sector model to analyze the efficiency and distributional 
implications of a clean energy standard policy in the U.S. electric power sector.



JISEA’S GLOBAL TEAM

Douglas Jay Arent, MBA, Ph.D.

Executive Director 

Doug Arent is Executive Director 
of the Joint Institute for Strategic 
Energy Analysis at the National 
Renewable Energy Laboratory 
(NREL). In addition to his NREL 
responsibilities, Arent is Sr. Visiting 
Fellow at the Center for Strategic 

and International Studies, serves on the American Academy of 
Arts and Sciences Steering Committee on Social Science and 
the Alternative Energy Future, is a member of the National 
Research Council Committee to Advise to U.S. Global Change 
Research Program (USGCRP), and is a Member of the Keystone 
Energy Board. Arent was recently invited to serve on the World 
Economic Forum Future of Electricity Working Group, and is 
a member of the International Advisory Board for the journal 
Energy Policy.

Patricia Statwick, MBA, MAS 

Program Administrator

Patricia Statwick works to develop, 
implement, and then manage 
JISEA programs. She has primary 
responsibility for managing JISEA’s 
Innovative Research Analysis Award 

Program (IRAAP). She provides project management for 
projects ranging from topical scoping studies to international 
program operations that JISEA manages.

Prior to joining JISEA, Statwick was associate director of an 
entrepreneurship development program at Northwestern 
University focused on launching Homeland Security 
technology start-ups. 

JISEA TEAM

JISEA is operated by the Alliance for Sustainable Energy, LLC, on behalf of its founding partners.

Edward J. Balistreri 

Associate Professor,                                  
Colorado School of Mines

William Boyd

Associate Professor of Law,                      
University of Colorado

Robin Newmark

Associate Laboratory Director,                      
Energy Analysis and Decision Support,         
NREL

John Reilly

Co-Director, MIT Joint Program on the Science 
and Policy of Global Change, and Senior 
Lecturer, MIT Sloan School of Management

Ron Sega

Vice President and Enterprise Executive for 
Energy and the Environment, Colorado State 
University and The Ohio State University

John Weyant

Professor of Management Science and 
Engineering, Stanford University

PROGRAM COMMITTEE

JISEA’s Program Committee provides guidance on program direction to the executive 
director and reviews and approves JISEA’s research agenda, priorities, and annual 
research program plan.

ADVISORY COUNCIL

Katherine Sierra

Senior Fellow, The Brookings Institution

Bill Ritter

Director, Center for the New Energy Economy,         
Colorado State University

Joan MacNaughton

Executive Chair, World Energy Trilemma,  
World Energy Council



JISEA augments the capabilities of its 
founding institutions with those of leading 
analysis centers across the globe.

Rice University’s Baker Institute Center for 
Energy Studies (CES)
BAKERINSTITUTE.ORG/CENTER-FOR-ENERGY-

STUDIES

CES provides new insights on the role of 
economics, policy, and regulation in the 
performance and evolution of energy 
markets.

Eskom
ESKOM.CO.ZA

Eskom generates, transmits, and distributes 
electricity to industrial, mining, commercial, 
agricultural, and residential customers and 
redistributors in South Africa and throughout 
the continent. 

International Institute for Applied Systems 
Analysis
IIASA.AC.AT

IIASA conducts policy-oriented research into 
the most pressing areas of global change – 
energy and climate change, food and water, 
poverty and equity – and their main drivers.

KTH Royal Institute of Technology
KTH.SE/EN

KTH Royal Institute of Technology, the largest 
and oldest technical university in Sweden, 
offers education and research spanning 
from natural sciences to all the branches of 
engineering, including architecture, industrial 
management, and urban planning.

Masdar Institute of Science 
and Technology
MASDAR.AC.AE/INDEX.PHP

The Madsar Institute is the world’s first 
graduate-level university dedicated to 
providing real-world solutions to issues of 
sustainability. The Institute nurtures highly-
skilled human and intellectual capital and 
partners with industry leaders.

Renewable and Appropriate Energy 
Laboratory (RAEL)
RAEL.BERKELEY.EDU

RAEL, based at the University of California, 
Berkeley, focuses on designing, testing, and 
disseminating renewable and appropriate 
energy systems.

RESEARCH AFFILIATES
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© 2014 Southern California Gas Company. Trademarks are property of there respective owners. All rights reserved.

Our SoCalGas logo consists of our two primary corporate 
colors: Pantone® 662 and Pantone 1935.

Using the Pantone® spot colors is recommended to achieve 
the true representation of these colors when printing. If this 
is not an option, the four color CMYK process break downs 
are provided as a guide to match to the Pantone spot color.

Paper
Using paper from sustainable sources with recycled content 
is strongly recommended. Using paper suppliers and print-
ers with environmental accreditation (e.g., PEFC, FSC,
etc.) is encouraged. Soy inks are preferred.

Paper Stock
Based on above requirements, SoCalGas has chosen two 
paper stocks to fulfill our printing needs.

•  Sterling - gloss coated. Used for promotional materials.

•  Cougar - uncoated. Stationery, formal communication 
and applications.

The colors shown through these guidelines are not intended as 
substitutes for the PANTONE

®
 Color Standard. See current edition 

of the PANTONE
®

 Color Formula Guide for accurate color stan-
dards.

PANTONE is a registered trademark of Pantone, Inc.

Logo Color Call-Outs

Color

PMS: 662
C: 100
M: 79
Y: 0 
K: 12

PMS: 1935
C: 0
M: 100
Y: 60
K: 6

OUR SPONSORS

JISEA appreciates and welcomes the support 
of all of our generous sponsors, including those 
who choose to remain anonymous.



http://www.inytenergyfortomorrow.com/videos/
next-generation-utilities.aspx

http://dx.doi.org/10.1016/j.tej.2013.12.008

LEARN MORE

WHERE CAN WE GO?

In 2015 and beyond, pervasive innovation means advancing 
energy technology, policy, finance, and business models.

Technology Innovation 

may enable larger, interconnected, flexible grids.

Policy Innovation 

may call for adaptive, predictable, and anticipatory energy policies.

Finance Innovation 

may reward flexibility, standards, and credits.

Business Model Innovation 

may separate independent system operators from transmission system 
operators and distribution system operators or create customer-owned 
distributed generation.

 

TO ENABLE PERVASIVE INNOVATION, 
EMBRACE TRANSFORMATION

Pervasive
Innovation

Technology Finance

Policy Business 
Models

http://www.inytenergyfortomorrow.com/videos/next-generation-utilities.aspx
http://www.inytenergyfortomorrow.com/videos/next-generation-utilities.aspx


15013 Denver West 
Parkway Golden, CO 80401                 
303-384-3767

JISEA.org

JISEA is operated by the Alliance for Sustainable Energy, LLC, on behalf of the U.S. 
Department of Energy’s National Renewable Energy Laboratory, the University of 
Colorado-Boulder, the Colorado School of Mines, Colorado State University, the 
Massachusetts Institute of Technology, and Stanford University.
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