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A Letter from the American 
Jobs Project 
It is no secret that America’s middle class is in crisis; indeed, “the hollowing out of 
the middle class” has become a well-worn phrase, causing politicians to rail, 
bloggers to rage, and citizens to reel. Polls consistently reveal that jobs and the 
economy are at or near the top of citizen concerns.1 Over the last few decades, the 
loss of middle-income jobs in America has been due partly to the global shift in 
manufacturing (“tradable jobs”) to emerging economies.2 Of the millions of jobs lost 
during the recession, most were good-paying, middle-class jobs.3 Unfortunately, 
many of the jobs created during the recovery have been in low-skill, low-paying 
occupations.4 These trends are not going to reverse themselves. Leadership is 
needed, but the gridlocked U.S. Congress has failed in recent years to adopt robust 
policies to stoke middle-class jobs in America. 
 
In President George W. Bush’s autobiography, Decision Points, the former president 
recounts a conversation he had with then-President of China, Hu Jintao. “What 
keeps you up at night?” President Bush asked President Hu as an icebreaker. As we 
can easily guess, what kept President Bush up at night was concern over terrorism. 
Hu Jintao’s response was telling: what kept him up at night was “creating 25 million 
new jobs a year” for his people.5 
 
Is it possible to create good-paying American jobs in today’s global economy? And 
what if the solutions did not involve Congress at all? What if there were creative 
middle-class job creation strategies being developed and tested in the laboratories 
of democracy—the states and cities? The American Jobs Project seeks to answer 
these questions and provide a research-based guide to action for state and local 
leaders who are kept up at night trying to figure out how to create jobs for the 
people they serve.  
 
Our quest starts with identifying the biggest market opportunity of our era: the 
global demand for advanced energy solutions. The world is at the brink of a historic 
energy transformation and the United States plays a crucial role in accelerating the 
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energy transition. Whether borne out of a need for diverse, reliable, and clean 
power or to achieve energy independence from unstable regimes, the growing 
demand for advanced energy creates “the mother of all markets” for local U.S. 
businesses to build and sell those solutions.6 Strategically minded businesspeople 
looking at global growth projections in advanced energy demand are making major 
investments and reaping large revenues. In 2015, the private sector reported nearly 
$1.4 trillion in global advanced energy revenues.7 Advanced energy investments are 
now bigger than the global apparel sector and nearly twice the size of the global 
airline industry.8 And jobs? At least 9.4 million people were employed in the global 
advanced energy sector in 2015, and doubling the share of renewables could nearly 
triple employment.9 The question for the United States is: Where will those new 
jobs be created? 
 
The American Jobs Project is concerned with finding ways to make our states the 
answer to this question. If countries across the globe, including the United States, 
are seeking technical products and solutions for growing energy needs, how can 
U.S. businesses take advantage of this demand and build products locally that can 
be exported to the world? And how can we equip U.S. residents with the skills those 
businesses need to build their advanced energy products? 
 
It is true that the United States will not likely be able to attract back the traditional 
manufacturing jobs of the past; those jobs are gone—either to low-wage countries 
or to automation—and we must accept the fact that they are not coming back.10 
But our research shows that with innovative policies and a smart focus on industrial 
sectors, states can become hubs of innovation and job creation in specific advanced 
industries that capitalize on a state’s strengths. 
 
The American Jobs Project gives policymakers the tools to spur economic growth 
and create good-paying jobs in their states. Our analyses chart pathways designed 
to accelerate and expand each key state’s advanced energy economy. We propose 
innovative solutions built on extensive research and tailored to each state. Many 
are best practices, some are new, and all are centered on a state’s business 
ecosystem. These solutions are written with an eye towards streamlining 
bureaucracy and are seasoned with the principles of competition, local control, and 
fewer regulations. 
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The American Jobs Project will empower state leaders to build prosperous and 
equitable advanced energy economies that will transform our nation’s energy 
future. If these recommendations are adopted, the beneficiaries will be those hard-
working Americans looking for the dignity of a good-paying job.  
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About Us 
The American Jobs Project 
The American Jobs Project is a nationally focused, research-based project managed 
by the American Jobs Initiative, a nonprofit organization dedicated to U.S. economic 
growth through advanced industries. The organization is driven by six core team 
members and has received support from nearly one hundred student researchers 
with a broad range of expertise, including law, business, engineering, and public 
policy. The American Jobs Project brings best practice strategies and innovative 
ideas from around the globe to local and state governments and stakeholders, 
creating bottom-up strategies that create good-paying jobs in the advanced energy 
and advanced materials industries. 

Illinois State University, Center for Renewable 
Energy  
The Center for Renewable Energy at Illinois State University serves to strengthen 
the university’s renewable energy major, engage the Illinois renewable energy 
community through public outreach, and encourage applied research on renewable 
energy at Illinois State University and through collaborations with other 
universities. 
 
Dr. David Loomis is Director of the Center for Renewable Energy. He is also 
Executive Director of the Institute for Regulatory Policy Studies and Professor of 
Economics at Illinois State University where he teaches electricity, natural gas and 
telecommunications economics. Dr. Loomis is engaged in several statewide 
initiatives, including the Illinois Pathways Energy Learning Exchange and Illinois 
Wind Working Group, and has been published in numerous leading journals. 
Previously, he worked at Bell Atlantic (Verizon) for eleven years. He earned his Ph.D. 
in economics at Temple University. 
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Executive Summary  
The American Jobs Project was borne of two tough problems: loss of middle-class 
jobs in America and congressional paralysis. It seeks to address these problems by 
taking advantage of one of the biggest market opportunities of our era—the 
advanced energy sector—and to do so at the state, not the federal, level. State and 
local leaders who leverage the unique strategic advantages of their state to grow 
localized clusters of interconnected companies and institutions are poised to create 
quality jobs. This report serves as a strategic guide to support those efforts. 
 
Extensive research and more than sixty interviews with stakeholders and experts in 
Illinois have identified utility-scale batteries as showing particular promise in the 
state. Utility-scale batteries have growing demand in both balancing regions of 
Illinois and create a more secure, reliable grid.  
 
Illinois is a leader in energy storage research and is well positioned to capitalize on 
its unique innovative ecosystem and advantageous location and climate for 
manufacturing. Opportunities to leverage this momentum to further serve growing 
regional, national, and global markets offer real benefits for the state economy and 
Illinois residents. 
 
However, there are several barriers hindering Illinois’ battery industry and 
preventing it from reaching its full potential. These barriers to growth range from 
high and unclear interconnection costs to a lack of alignment of workforce 
development and industry needs. Illinois must address these roadblocks in order to 
become a competitive hub for grid-scale, advanced energy storage. 
 
To take full advantage of these opportunities, state leaders can pursue strategies to 
create a strong foundation for industry growth and to help Illinois businesses grow, 
innovate, and outcompete regional, national, and global competitors. With forward-
thinking policies, Illinois’ utility-scale battery industry can support over 3,150 direct, 
indirect, and induced jobs from 2017 through 2030. These direct jobs will spark 
local job growth and economic development as employees spend their earnings in 
the local economy. 
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Summary of Policy Recommendations 
The analysis presented in this report culminates in recommendations for Illinois’ 
leaders based on best practices in the United States and abroad. Each 
recommendation identifies opportunities for barrier removal and future growth in 
the utility-scale battery sector. While the recommendations are intended to be 
complementary and would be more powerful if adopted as a package, each can 
also be viewed as a stand-alone option. 

Policy 1: Study Energy Storage Resources that Would 
Support Grid Resiliency and Corresponding Cost 
Effectiveness  
Illinois could conduct a grid-wide feasibility study for energy storage technologies. 
By comprehensively analyzing the costs and benefits of energy storage, Illinois 
could strategically determine where increased deployment of storage technologies 
may be cost-effective. Key players: Illinois Commerce Commission, Illinois Department 
of Commerce and Economic Opportunity. 

Policy 2: Promote Proper Valuation and Compensation for 
Energy Storage Benefits  
The most significant barrier for the utility-scale battery industry is accurately 
valuing the multitude of services that batteries provide to the grid. The Illinois 
Commerce Commission could assign monetary values to the full range of services 
provided by energy storage, including peak demand reduction and improved 
reliability, among others. By recognizing the financial value of these services, the 
state could allow utilities to recoup more than the avoided cost rate, and therefore 
more accurately compensate utilities for the true value of procured energy storage. 
Key players: Illinois Commerce Commission. 

Policy 3: Improve the Battery Interconnection Process  
Illinois could streamline its interconnection rules to make the interconnection 
process more predictable and transparent. Reducing costs and uncertainty would 
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make Illinois a more attractive location for private sector energy developers to do 
business. Key players: Illinois Commerce Commission, Illinois General Assembly, utilities.  

Policy 4: Expand Utilities’ Performance-Based Objectives  
By incorporating a wider range of outcome-based utility performance metrics, 
Illinois could more comprehensively manage utility rates to achieve specific energy 
goals. As several major utilities already track additional metrics above and beyond 
what is required by the Energy Infrastructure Modernization Act, utilities are primed 
to expand metrics that achieve a reliable, secure grid through technologies such as 
battery storage. Key players: Illinois General Assembly, Illinois Commerce Commission, 
utilities. 

Policy 5: Explore Novel Funding Mechanisms for Battery 
Storage Projects 
Like most new technologies, utility-scale storage projects carry a relatively high level 
of investment risk until they are proven efficient and reliable at scale. To overcome 
some of this risk and reduce barriers to capital-intensive energy storage 
investments, Illinois could employ novel financing mechanisms, such as allowing 
utilities to lease demonstration projects or adopting a technology-as-a-service 
model. Key players: Illinois Commerce Commission, utilities, private developers, 
municipalities.  

Policy 6: Create an Energy Storage Working Group 
Currently, the Illinois energy storage sector does not have organized leadership. 
Bringing stakeholders together in an energy storage working group could facilitate 
a better understanding of the costs, benefits, and policy barriers to energy storage; 
foster industry relationships; and identify growth opportunities in the state. Key 
players: Illinois Commerce Commission, Illinois Department of Commerce and Economic 
Opportunity, utilities, Argonne National Laboratory, local industry leaders. 
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Policy 7: Target Foreign Direct Investment to Expand 
Illinois’ Utility-Scale Battery Industry 
State and local leaders could attract investment from global companies to address 
supply chain gaps and expand employment opportunities for Illinoisans. Foreign 
direct investment missions could be a natural extension from the activities of the 
existing state and regional economic development organizations. Key players: Illinois 
Office of Trade and Investment, Southwestern Illinois Trade and Investment Council, 
World Business Chicago. 

Policy 8: Create an Anchor Company Tax Credit 
Batteries require many components, making supply chain management a 
significant challenge. Illinois could support the development of a robust in-state 
supply chain by offering a tax credit to companies that successfully recruit other 
job-creating, battery-related businesses and suppliers to Illinois. Key players: Illinois 
General Assembly, Illinois Department of Commerce and Economic Opportunity, local 
industry leaders. 

Policy 9: Grow Regional Cluster-Based Investment through 
Multi-Asset Renewal Funds  
Illinois could overcome traditional investment barriers and reduce risk by 
establishing a multi-asset renewal fund (MARF) to support cluster-based value chain 
investment. The state could design a MARF that balances investment risk profiles 
within a cluster portfolio in order to facilitate investment in the entire advanced 
energy cluster. Key players: World Business Chicago, Clean Energy Trust, Global 
Cleantech Cluster Association. 

Policy 10: Expand Formal Degree Programs to Include 
Battery Technology 
As advanced energy technologies—such as energy storage—are deployed with 
more regularity, the value of targeted knowledge and skillsets increase. 
Incorporating industry-specific technical training in degree programs can make 
graduates more attractive to in-state employers in the advanced energy sector. Key 
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players: Illinois Board of Higher Education, four-year colleges and universities, local 
industry leaders. 

Policy 11: Align Community College Efforts and Connect to 
Private Sector Needs  
Community colleges provide invaluable workforce training and certification 
programs for students entering technical industries; it is therefore critical that 
community college programs align with industry needs. The Illinois community 
college network could increase system-wide coordination and collaborate with 
industry players to more effectively meet training needs in the advanced energy 
sector. Key players: Illinois Community College Board, community colleges, local 
industry leaders. 

Policy 12: Coordinate and Expand Stackable Credentials to 
Upgrade Worker Skillsets 
Although more than half of the jobs in Illinois require a level of training in between 
a high school diploma and a bachelor’s degree, only 42 percent of the Illinois 
workforce is trained to this middle-skill level. Explicitly promoting stackable 
credential programs could reduce barriers to mid-level education and strengthen 
workforce skillsets. Key players: Illinois Community College Board, local industry 
leaders. 

Policy 13: Create One Central Body to Oversee Public 
Education  
At present, the K–12 education system, the community college system, and the 
state university system all operate in independent silos under the direction of 
unique governing boards. Unifying public education systems under one umbrella 
entity could facilitate connections and improve coordination among the systems, 
ultimately helping students transition and better meet the needs of industry 
employers. Key players: Illinois State Board of Education, Illinois Community College 
Board, Illinois Board of Higher Education. 
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Policy 14: Seek Philanthropic Dollars Via a Foundation 
Liaison  
Illinois is in the midst of a severe budget and economic crisis, which makes it 
difficult for the state to commit public funds to noncritical investments. By 
leveraging philanthropic resources, Illinois could better support underfunded 
workforce and infrastructure development programs without adding to the state’s 
budget deficit. Key players: Governor, Illinois Department of Commerce and Economic 
Opportunity. 

Policy 15: Increase Capital for Fund of Funds By Selling 
Insurance Premium Tax Credits  
Illinois’ fund of funds provides critical financial investments to venture funds 
throughout the state. As the legislature addresses ongoing budget shortfalls and 
redirects money to various programs, the state could sell insurance premium tax 
credits to ensure the fund of funds maintains adequate support. Key players: Illinois 
General Assembly, Illinois Department of Commerce and Economic Opportunity. 

Policy 16: Invest In and Retain Illinois STEM Talent 
In recent years, the state budget crisis and booming out-of-state technology 
markets have made it difficult for Illinois colleges, universities, and companies to 
recruit and retain talented scientists and engineers. The state should consider 
establishing a tax credit to incentivize Illinois-educated professionals to maintain 
their residency after graduation. Key players: Illinois General Assembly, Illinois Board 
of Higher Education. 
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Introduction 
The American Jobs Project aims to spur job creation in the advanced energy sector 
by identifying innovative, state-specific policies and non-legislative solutions. This 
national initiative takes advantage of the emerging global demand for advanced 
energy and related products. The American Jobs Project team analyzed the 
advanced energy economy in Illinois and designed recommendations specifically 
tailored to the state. These recommendations are informed by extensive research 
and over sixty interviews with local stakeholders and experts.  
 
This report identifies opportunities to stimulate growth in an advanced energy 
economic cluster that leverages the state’s legacy industries, current investments, 
and entrepreneurial business development activities. State and local leaders who 
seek to capitalize on the state’s resources to create skilled, good-paying jobs can 
use this report as a foundation for action.  
 
START CALL OUT BOX 
What is Advanced Energy? 
Advanced energy diversifies energy sources, uses energy more productively, and 
reduces health and environmental costs. All sources, technologies, products, and 
services that help meet the need for affordable, secure, and clean energy are 
advanced energy. For example, advanced energy encompasses renewable energy 
sources, such as solar, wind, hydro, geothermal, and biofuels. Advanced energy 
also incorporates technologies and services that improve energy efficiency or make 
energy available when needed, such as photonics, smart buildings, energy storage, 
demand response, and smart grids. Other technologies and products that reduce 
energy consumption include electric vehicles, efficient industrial processes, and 
airplane bodies made of lightweight composites.  
END CALL OUT BOX 
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Why Advanced Energy? 
Demand for advanced energy has soared in recent years and is poised for 
continued growth. In 2015, investment in the advanced energy sector totaled $329 
billion worldwide, more than five times the total in 2004.11 In the United States 
alone, over $323 billion was invested in advanced energy between 2010 and 2015.12 
In nationwide polls, Americans increasingly support renewables over other forms of 
energy.13 Projections show that by 2030 renewables could account for 27 percent of 
the U.S. energy mix and roughly 50 percent in the power sector alone.14 These 
trends point to a clear market signal: demand for advanced energy will continue to 
grow substantially and create opportunities for investment and job growth. 
 
Furthermore, the advanced energy sector fosters many good-paying, middle-class 
jobs. In 2016, nearly 3.3 million employees were engaged in the national advanced 
energy industry, including low-carbon emission generation (800,000), energy-
efficient products and services (2.2 million), and alternative fuel vehicles (259,000).15 
In particular, in 2016, solar and wind employment grew by 25 percent to 374,000 
and 32 percent to 102,000 workers, respectively.16  
 
Many advanced energy jobs are in the manufacturing sector,17 which offers higher 
wages for the U.S. workforce and stimulates local job growth. Manufacturing jobs 
average an hourly wage of $26, over three times the federal minimum wage.18 
Thus, the average manufacturing worker is in the middle class.19 For each U.S. job 
created in manufacturing, 1.6 new jobs in local goods and services are also 
supported.20 

Why Economic Clusters? 
“Clusters are geographically close groups of interconnected companies 

and associated institutions in a particular field, linked by common 
technologies and skills.” 

Michael E. Porter, Clusters of Innovation21 
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Economic clusters encompass a variety of linked industries and institutions—
including suppliers of specialized services, machinery, and infrastructure—which 
form a supply chain.22 Clusters also extend to manufacturers of complementary 
products and to industries related in skills and technologies. By placing themselves 
near industry allies, companies can benefit from each other’s unique expertise and 
a trained workforce.23 Companies in a cluster enjoy access to specialized assets, 
which helps increase productivity and efficiency.24  
 
Geographic proximity and repeated exchanges of information help foster an 
environment of coordination and cooperation among these companies and 
institutions. Business clusters are shown to increase the productivity of companies, 
drive innovation in the field, and facilitate the commercialization of this innovation 
by increasing communication, logistical support, and overall interaction between 
cluster entities.25 By having a close network of suppliers and partners, companies 
can reap the benefits of greater operational efficiency and reduce costs.26 Clusters 
also help build a strong foundation for creating employment opportunities and 
retaining jobs. 

Key Cluster Elements 
Economic clusters require strong foundations for growth. In today’s competitive, 
globalized economy, businesses are more likely to thrive in cities and states that 
offer a rich innovation ecosystem, provide fertile grounds for capital investment, 
and boast a highly skilled workforce. A successful innovation ecosystem bridges the 
gap between the knowledge economy and the commercial economy, while access 
to capital programs provide the necessary funds to facilitate commercialization and 
expansion of businesses. Seamless connections between researchers, 
entrepreneurs, and investors are vital to the success of advanced energy 
technology companies—bringing innovative ideas to the marketplace quickly and 
efficiently. Trained and skilled workers are also fundamental to the success of an 
economic cluster. A thoughtful, sector-based workforce development approach that 
engages industry and related nonprofits can ensure businesses are equipped to 
identify employment needs and schools prepare workers with the skills needed to 
fill available jobs. 
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START CALL OUT BOX 
Local Demand 
Local demand is not essential for cluster development, but it can help establish a 
geographic base. Local abundance of raw materials and natural resources can also 
help grow a local manufacturing cluster. For example, a state with a high solar 
energy potential or an abundance of silicon can be a natural home for a thriving 
solar manufacturing cluster. However, if local adoption of solar technology is slow, 
the state can tap into larger regional, national, and global markets to drive cluster 
development. 
END CALL OUT BOX 
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Jobs Potential of Cluster Growth 
Clusters can foster a large number of direct, indirect, and induced jobs by 
stimulating economic activity in a region. Maximizing job creation is highly 
dependent on local activity. Workers in manufacturing clusters earn income from 
sales made throughout the region or nation, bringing out-of-state dollars into the 
local community. These earnings are spent and re-spent in the local economy, 
creating and maintaining additional jobs in grocery stores, restaurants, medical 
providers, and other sectors. The result is a multiplier effect where a dollar of 
earning in a cluster circulates throughout local businesses and their employees and 
creates an impact greater than the initial injection.27 Therefore, promoting an 
economic cluster by recruiting manufacturers and their suppliers will result in an 
economic impact many times greater than the direct earnings impact. 

Report Structure 
The Illinois Jobs Project: A Guide to Creating Jobs in Utility-Scale Batteries begins by 
highlighting Illinois’ economic opportunity to build a globally competitive utility-
scale battery cluster. Then, Illinois’ energy storage companies and its cluster 
development assets are detailed. The analysis culminates in an assessment of the 
state’s job growth potential and policy recommendations tailored to Illinois. A fully 
cited version of the report is available on the American Jobs Project website at 
http://americanjobsproject.us/.  

http://americanjobsproject.us/
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Opportunity for Utility-Scale 
Batteries in Illinois  
Existing Energy Ecosystem  
Illinois is the fifth most populous state, with the fifth-largest GDP in the nation.28 
About half of the state’s energy comes from nuclear power and, with a total of 
eleven reactors, it has the most nuclear plants in the United States.29 The state also 
relies heavily on coal and natural gas for electricity, accounting for 38 percent and 6 
percent of total generation, respectively.30 Illinois is the third-largest producer of 
ethanol, with a production capacity of 1.6 billion gallons per year.31 Illinois is a net 
exporter of electricity, sending about 500 trillion BTUs of electricity to other 
states.32 Demand for electricity in Illinois is projected to increase between 1.7 
percent and 2.9 percent annually.33  
  
Deployment of advanced energy continues to increase in Illinois. Wind energy 
provided 6 percent of Illinois’ electricity generation from 2015 to 2016, and Illinois 
has the sixth-highest installed wind capacity, at 4,026 MW, in the nation.34 Wind-
powered energy is the least-cost technology for new power plants in much of the 
state.35 Given supportive policies and adequate transmission, Illinois could harness 
up to 131,000 MW of potential wind energy at the eighty-meter hub height.36  
 
Deployment of solar-generated energy has been slower to take hold in the state, 
with only 66 MW of solar energy installed,37 placing Illinois at twenty-ninth in the 
nation in installed solar capacity.38 In October 2016, Illinois adopted new 
interconnection standards to ease solar siting, which were implemented by the 
Illinois Commerce Commission two months later.39 
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START IN TEXT BOX 
Energy efficiency, wind, solar, geothermal, and alternative transportation 
support nearly 105,000 jobs in Illinois:40 
 
Wind 

• 35 manufacturing facilities 
• 4,001 to 5,000 jobs supported 
• $7.7 billion invested41 

 
Solar  

• 271 companies  
• 3,483 jobs supported42 

END IN TEXT BOX 
 
Illinois is predominately served by two investor-owned utilities, which serve distinct 
markets.43 Commonwealth Edison Corporation (ComEd) transmits and distributes 
electricity in the northern, urban region of the state, covering roughly 70 percent of 
the state’s population at about 3.8 million customers.44 ComEd is owned by Exelon, 
which owns and operates a significant proportion of generator plants in ComEd’s 
service territory.  
 
START CALL OUT BOX 
Most of ComEd’s service area is in the Pennsylvania-New Jersey-Maryland (PJM) 
Regional Transmission Organization (RTO) area.45 Regional Transmission 
Organizations (RTOs) and Independent Systems Operators (ISOs) are third-party 
grid operators that plan for regional transmission infrastructure, coordinate 
regional electric reliability, ensure that energy supply meets demand, and manage 
real-time wholesale market prices. RTOs and ISOs manage more than two-thirds of 
the U.S. electricity load. Both RTOs and ISOs are subject to regulatory oversight by 
FERC.46 
END CALL OUT BOX 
 
Ameren Illinois, another dominant investor-owned utility, spans the larger, 
southern region of the state, with around 1.2 million customers served.47 Ameren 
Illinois is owned by Ameren Corporate, which owns generation fleets in the 
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Midwest, including five natural gas- and oil-fired facilities in Illinois.48 Most of its 
territory is in the Midcontinent ISO (MISO) region.49  
 
The Illinois power supply sector is restructured, meaning that customers can obtain 
energy supply service from alternative suppliers. The Illinois Commerce 
Commission (ICC) regulates the state’s electric and gas utilities. The ICC is led by five 
governor-appointed and senate-approved commissioners, each holding a five-year 
term. The ICC holds rulemaking proceedings, approves rates, and oversees 
initiatives, among other tasks.50  
 
The Illinois Power Agency (IPA), established in 2007, develops electricity 
procurement plans for ComEd and Ameren for low cost and efficient energy 
procurement. IPA seeks to ensure a competitive and fair solicitation for utility 
electricity supply. The Agency also oversees programs related to the Renewable 
Portfolio Standard (RPS), which was revamped in the 2016 Future Energy Jobs Bill.51 
 
START CALL OUT BOX 
Future Energy Jobs Bill (SB 2814) 
The Future Energy Jobs Bill passed in December 2016 with bipartisan support. 
Diverse stakeholder groups, including Exelon and advanced energy advocates, 
worked together to accomplish some of the following key objectives: 

• Fix the loopholes in RPS compliance funding mechanisms, which rendered 
the RPS ineffective 

• Provide funds to keep Exelon nuclear plants in operation and funds toward 
clean energy and energy efficiency programs 

• Invest over $750 million in low-income communities52 
END CALL OUT BOX 

Economic Health of Illinois in Jeopardy  
Illinois has traditionally had a diversified economy, with manufacturing, agriculture, 
and finance contributing to the state economy. Chicago is known for excellence in 
business services and finance, but also has several traded industry clusters 
including chemical products, biopharmaceuticals, and metal manufacturing.53 
Although state unemployment is at 5 percent, regions like the southern tip of 
Illinois and the African-American community are disproportionately out of work.  
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Illinois’ economic growth trails behind the rest of the United States,54 with the 
lowest credit rating of any state, large pension liabilities, and about $11 billion in 
debt. State policymakers have not passed a budget in about two years, which is 
historically unprecedented outside of the Great Depression.55 State-funded 
programs have been negatively impacted. The state has lost more residents than 
any other for the third year in a row and over the past decade the state has lost 
over 110,000 manufacturing jobs—a serious threat to the economy.56  

Utility-Scale Batteries: An Opportunity for 
Illinois 

 
Figure 1: Batteries can be used at the utility-scale level in tandem with generation, transmission, and 
distribution systems (known as front-of-meter storage) or used on-site in a home, office building, or 
commercial facility (known as behind-the-meter storage). 

 
START CALL OUT BOX 
This report interchangeably uses the terms “utility-scale” and “grid-scale.” 
END CALL OUT BOX 
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Utility-Scale Batteries  
Energy storage technologies, such as pumped hydroelectric, flywheels, compressed 
air, and chemical batteries, are a tool to reform our nation’s electric grid. Our grid 
requires that electricity generation and consumption are balanced at all times, and 
power plants are constantly needed to meet fluctuations in demand—often 
resulting in wasted power.  
 
Of all the types of energy storage, batteries are advantageous because they (1) are 
highly efficient, with fast-ramping capabilities, (2) require low maintenance, (3) can 
be used for many applications, (4) do not use much space, and (5) can be located 
anywhere.57  
 
START CALL OUT BOX 
Behind-the-meter batteries are used in the commercial, industrial, and residential 
space. Placing energy storage in tandem with renewables can back up power 
alongside critical sites, such as hospitals, in the event of a disaster.58 Homeowners 
also use batteries to back up power in the event of an outage, complement solar 
systems, and reduce their electricity bill.59 Most smaller-scale, behind-the-meter 
energy storage technologies are 1 kW to 100 kW in size.60 
END CALL OUT BOX 
 
START CALL OUT BOX 
Shedd Aquarium’s 1 MW Battery Pilot Reduces Energy Costs and Sells Energy 
into PJM  
Shedd Aquarium is leading the charge on energy storage, with a 1 MW lithium-ion 
battery that was installed in May 2016. Schneider Electric, located in Des Plaines, 
installed the battery manufactured and owned by Eagle-Pitcher.61 Not only will the 
60,000-pound battery help the aquarium meet peak demand and provide back-up 
power, but it will also sell electricity into the PJM market.62 The battery is part of 
Shedd’s Master Energy Roadmap, which aims to reduce energy use by half by 
2020.63 The battery, along with other elements in the plan, is estimated to reduce 
the aquarium’s energy usage by 3 million kW per year.64  
END CALL OUT BOX 
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Utility-scale batteries, which range from 500 kW to 100 MW,65 are increasingly used 
by utilities to stabilize the grid. Batteries are utilized in several ways to maintain a 
more sustainable and efficient power system.66  
 

START IN TEXT BOX 
Uses for Utility-Scale Batteries 
Batteries are fuel-agnostic and can be used for many functions, rapidly switching 
from one service to another along the spectrum of generation, transmission, and 
distribution in the grid:67 

• Energy Arbitrage: the ability to financially benefit from time-shifting energy 
usage based on the difference between daily high and low energy prices.  

• Frequency Regulation: grid frequency moves away from its nominal value 
(60 Hz) when demand does not match generation of power over the course 
of several minutes. Spinning reserves are then activated to balance the grid 
for longer duration events. 

• Voltage Support: the ability to maintain a specific voltage level. 
• Black Start: the process of restoring an electric power station or a part of an 

electric grid without using an external transmission network.  
• Resource Adequacy: ensures sufficient electricity generation resources are 

present to meet electricity needs. 
• Distribution Upgrade Deferral: delaying the upgrade of electricity 

distribution infrastructure by deploying storage to meet peak load growth 
requirements. 

• Transmission Congestion: relief of overloaded transmission bottlenecks.  
• Transmission Upgrade Deferral: delaying the upgrade of electricity 

transmission infrastructure by deploying storage to meet peak load growth 
requirements. 

END IN TEXT BOX 
 
Utility-scale batteries help create a more efficient, resilient, and reliable grid. 
Batteries provide many benefits to the grid, including boosting integration of 
renewable energy sources, such as wind and solar, which are generally strongest at 
night and day, respectively. Providing ancillary services such as frequency 
regulation increases grid efficiency.68 Batteries used in frequency regulation can 
range from 1 MW to 2,000 MW.69 By including batteries along the grid, providers 
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can reduce investments in transmission upgrades and development of peaker 
plants.70  
 

Utility-scale battery systems have been increasingly adopted in the United States to 
improve grid reliability. Pacific Gas and Electric recently integrated two batteries 
into the California ISO market: a 2 MW battery that participates in the wholesale 
market, and a 4 MW battery that participates in the wholesale market and provides 
ancillary services, such as frequency regulation. Other applications, like demand 
shifting, are also increasingly used by utilities. For instance, a 100 MW battery 
storage project is under construction in California, which will replace the need for 
gas peaker plants in the Los Angeles area.71 
 
Illinois is also investing in energy storage deployments. As of January 2017, Illinois 
had 136 MW of operational or planned rated power across about twenty sites,72 
ranking sixth in the nation for energy storage deployment.73 Illinois is uniquely 
positioned between two regional electricity markets, MISO and PJM. The PJM 
market uses energy storage for frequency regulation and dominates deployment of 
utility-scale storage with 74 percent of the national market. Energy storage not only 
assists with grid reliability, but also serves an important role at critical 
infrastructure sites, as demonstrated by Shedd Aquarium’s recent battery 
installation. Illinois has a comparative advantage over other states for battery 
innovation due to the presence of Argonne National Laboratory, which focuses 
research on battery technologies.  
 
Moreover, the variety of local companies in the Illinois battery supply chain—from 
developers such as Invenergy to manufacturers of inputs such as Eaton—give 
Illinois a strong base upon which to build its industry. In fact, Illinois is already 
home to 8.4 percent of U.S. lithium-ion battery manufacturing business locations.74 
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Figure 2: Planned or Operational Non-Hydro Energy Storage Projects in Illinois (Data source: DOE Energy 
Storage Database) 
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Strengths, Weaknesses, Opportunities, and 
Threats for Utility-Scale Battery Development in 
Illinois 
Strengths 
• World-class energy storage research 

from Argonne National Lab, JCESR, and 
Illinois universities75 

• Ranked sixth in the U.S. for energy 
storage deployments,76 with 136 MW of 
operational or planned storage 
projects77 

• Home to 8.4 percent of U.S. lithium-ion 
battery manufacturing business 
locations78 

• Increased demand for renewables and 
potential energy price increases provide 
a favorable environment for utility-scale 
energy storage79  

• Improves reliability and resilience for 
electric power grid 

• High demand for frequency regulation in 
PJM market80  

• Synergy with existing smart grid cluster 
initiative81 

• Growing demand for energy storage82  
• Shedd Aquarium 1 MW, PJM-connected 

pilot program demonstrates viability of 
local projects  

• Existing companies including Invenergy 
and S+C Electric 

• Chicago is home to thriving business 
services industry as well as metal and 
electrical equipment manufacturing,83 a 
benefit to energy storage manufacturing 

Weaknesses  
• Low natural gas prices make utility-scale 

storage currently unfavorable  
• State policy uncertainty: Illinois has not 

passed a budget in two years, creating 
an unfavorable environment for 
businesses 

• Lack of ICC distribution system planning 
process  

• Interconnection processes costly, 
lengthy, and inconsistent  

• Nascent utility-scale battery technology 
• Uncompetitive state economic 

development policy and foreign direct 
investment strategies 

• Lack of specialized workforce training 
programs for battery technology 

• MISO only allows stored energy facilities 
to participate the frequency regulation 
market84  
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Opportunities  
• FERC Notice of Proposed Rule would 

enable energy storage to bid into 
capacity markets as a generation 
resource, increasing profitability of 
storage projects85 

• Opportunity to enter PJM and MISO 
markets, with MISO market facing 
potential generation capacity shortfall of 
400 MW in 201886  

• Opportunity to manufacture behind-the-
meter storage for end use in municipal 
facilities, university campuses, schools, 
and hospitals  

• Argonne partnership with Exelon and 
Ameren could facilitate utility-driven 
research and demonstration projects 

• Telsa announced plans to build two 
more U.S. gigafactories in 201787 

 

Threats 
• European and Asian competition for 

battery manufacturing88  
• Other states acting quickly to dominate 

market 
• Questionable and inconsistent policy 

reliability at state, ISO/RTO, and federal 
levels 

 

Energy Storage Market Trends 

Rising Demand for Energy Storage 
Investments in the energy storage market continue to rise. As of Q3 of 2016, 
corporate investments reached $812 million, up 95 percent from $416 million in 
2015.89 Corporate investments continue to increase at 20 percent year-over-year, 
reflecting the growing market opportunity for energy storage.90 The energy storage 
industry is predicted to be worth $2 to $4 billion by 2020.91 
 
As of January 2017, deployment is almost 2 GW of non-hydro storage with over 450 
projects in the United States,92 with installations increasing year over year. In 2016, 
the United States deployed 336 MWh of new storage capacity, an increase of 100 
percent from 2015.93 Total capacity nearly tripled between 2010 and 2015.94  
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START CALL OUT BOX 
Illinois is national leader in energy storage deployments and the state is ripe for 
increased investment in energy storage. As of January 2017, Illinois had 136 MW of 
operational or planned rated power at about 20 sites (see Figure 2).95 Illinois is 
ranked sixth in the U.S. for energy storage deployments.96  
END CALL OUT BOX 
 
From 2016 through 2020, another 4,000 MW of new energy storage capacity is 
forecasted.97 The 2021 energy storage market is projected to be eight times the size 
of the 2016 U.S. market, with another 1,800 MW of storage online by 2021.98 
Globally, the non-hydro storage market is predicted to reach 6 GW of installed 
storage capacity by 2018.99 
 
The PJM Region, which includes many of the Mid-Atlantic States and Chicago, 
currently holds 74 percent of the utility- scale market.100 Most of PJM’s energy 
storage capacity is used for frequency regulation (limited to 25 percent of 
regulation procurement) and other short-term storage uses.101 A few firms control 
the utility-scale battery market: SCE has the largest amount of deployments at 400 
MW and AES Corp will install the world’s largest battery system linked to a grid in 
San Diego. Tesla, General Electric, and Greensmith Energy are major suppliers of 
utility-scale batteries.102 Tesla has plans to expand U.S. manufacturing operations: 
it recently announced plans to build two more gigafactories in 2017.103 
 

 
Figure 3: Energy storage deployments are expected to grow exponentially through 2021. (Source: GTM 
Research) 
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Falling Costs of Utility-Scale Battery Technologies 
Economies of scale, innovation, and investment in manufacturing contribute to the 
steadily decreasing costs of energy storage technologies. Lithium-ion batteries, 
which control 83 percent of the battery market and include use in electric vehicles 
and personal devices,104 fell from up to $1500 per kWh in 2005 to an average of 
$350 per kWh in 2016.105 From October 2015 to March 2016, battery prices 
dropped by 40 to 60 percent.106 
 
Prices for grid-scale lithium-ion batteries continue to fall. For use as a peaker plant 
replacement, prices fell 12 percent from 2015 to 2016, and for transmission use-
cases it fell 24 percent in that same period.107  
 
Table 1: 2016 Unsubsidized Levelized Cost of Storage for Common Utility Use-Cases ($/MWh)108 

Use-Case Lithium-Ion Battery Zinc Battery 
Transmission system 267-561 262-438 
Peaker replacement 285- 581 277- 456 
Frequency Regulation 159-233 n/a 

 
Over the next few years, battery prices will continue to fall: analysts project a 50 
percent decline in costs by 2019.109 Lower production costs, battery innovation, and 
manufacturing advances will contribute to the declining costs.110  
 
The costs of batteries will drop not only as technology and economies of scale 
improve, but as they are used more effectively. Batteries are most cost-effective 
when dispatched for a primary use (e.g., backup power), then re-dispatched for 
multiple “stacked” services. For instance, using a battery for only demand charge 
reduction only uses the battery for 5 to 50 percent of its lifespan.111 
 

 
Figure 4: Battery Economics Improves with Stacked Uses (Source: Rocky Mountain Institute)   
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Utility-Scale Battery 
Manufacturing and Illinois 
Companies 
Utility-Scale Battery Manufacturing  
There are many types of utility-scale batteries with different manufacturing 
processes and assembly configurations. In order for Illinois policymakers and 
leaders to craft forward-thinking policy that reflects the future of utility-scale 
battery technology, it is important to understand advances in the space. The figures 
below show the various stages of battery manufacturing and the anatomy of utility-
scale batteries.  
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Utility-Scale Battery Supply Chain  
Batteries are complex systems that offer opportunities for manufacturing at many 
points throughout the supply chain. The raw materials must be mined, purified, and 
processed to exacting standards. Assembly of the battery cell is technical and 
requires skilled workers with expertise in electronic and chemical manufacturing 
processes. The final module assembly—where the battery cells are put together 
into a product that is sold for use in houses, businesses, or utility systems—
requires attention to detail, system knowledge, high levels of quality control, and 
extensive testing.  

Companies in the Illinois Supply Chain 
Illinois has a number of firms in the battery supply chain, providing a base from 
which to grow the local industry. S+C Electric, based in Chicago, is a global provider 
of equipment and services for power transmission and distribution systems. 
Invenergy, also located in Chicago, develops, finances, and builds energy storage 
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projects in North America. Chicago-based Glidepath develops energy storage 
projects in the state of Illinois. Siemens has locations for power generation services 
in Westmont, power and gas in Naperville, and numerous digital factories. ABB, an 
international supplier of industrial systems for the power sector, has a 
turbocharging service in Bolingbrook. Eaton’s Lincoln facility manufactures meter 
technologies while the Highland location manufactures cable technologies. AllCell, 
headquartered in Chicago, manufactures battery packs for vehicles,112 while 
Navistar, located in Lisle, manufactures electric delivery trucks.113 Other Illinois 
firms in the battery industry include Bosch with its software innovations office in 
Chicago, Parker Hannifan, Intelligent Generation, Sharp, and Schneider Electric.114 
Illinois is already home to 8.4 percent of U.S. lithium-ion battery manufacturing 
business locations.115 Expanding the knowledge of the local battery industry 
through an in-depth supply chain analysis could enhance foreign and domestic 
recruitment strategies by bringing companies to fill in gaps.  
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Illinois Assets to Support 
Utility-Scale Batteries  
Innovation Ecosystem 

START CALL OUT BOX 
Innovation Ecosystem 

• Promotes research and development 
• Facilitates movement of new technology to market 
• Incubates early-stage businesses 

END CALL OUT BOX 
 
Innovation ecosystems promote research and development (R&D), bring new 
technologies to market, and incubate early-stage businesses. Innovation leads to 
high-skilled, local job creation, and allowing ideas to be easily transferred from the 
lab to the marketplace accelerates further entrepreneurship and job creation. 
Robust innovation ecosystems include efficient intellectual property protection 
mechanisms, mentoring for entrepreneurs, and engagement of business and 
venture capital. 
 

Illinois has a relatively strong innovation ecosystem, with many research assets and 
linkages to incubators and accelerators. The state’s innovation ecosystem is 
anchored by twelve major universities and two national labs, Argonne and 
Fermilab. Illinois has a strong energy and battery research environment: about 10 
percent of U.S. energy patents cite Illinois publications as original knowledge.116 
Despite these resources and being ranked in the top ten for patent activity, Illinois 
ranks poorly in innovation and entrepreneurship among innovative states and 
entrepreneurial states.117 The state’s budget crisis also threatens the innovation 
ecosystem—decreasing the ability to leverage research to enhance the local 
economy and create jobs. 
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Research Institutions and Initiatives 
Argonne National Laboratory is one of the nation’s premiere research institutions 
for energy storage, smart grid, and energy systems modeling. The lab was 
instituted in the 1940s as a result of the Manhattan Project.118 Argonne collaborates 
with local companies such as Exelon to work on grid modernization.119 Argonne 
leads eight projects (worth $19 million) in the Department of Energy’s Grid 
Modernization Laboratory Consortium, with projects tackling issues such as 
renewables integration and continued electricity market reliability.120 The lab’s 
Technology Development and Commercialization office works with industry 
partners to facilitate licensing and startups. Small businesses can apply to work at 
Argonne to develop a product or process through the Small Business Voucher 
Program. Centers like the Argonne Collaborative Center for Energy Storage Science 
(ACCESS) provide a streamlined central entry point for companies to tap into the 
facilities and capabilities of the lab.121 
 
While much of Argonne’s work is focused on lithium-ion battery technology, the 
Joint Center for Energy Storage Research (JCESR) focuses on technologies beyond 
lithium-ion, such as zinc or lithium air. Housed at Argonne, JCESR aims to create 
battery prototypes as energy dense as current technologies but at one-fifth the 
cost. The center also aims to bring researchers together in this field and expand 
molecular-level energy storage knowledge. JCESR works with 180 researchers in 
twenty different institutions around the world to advance battery innovation.122  
 
The universities in Illinois are also strong in energy-related research. The University 
of Illinois at Urbana-Champaign has one of the largest materials departments in the 
nation, with a focus on materials used in energy storage and energy generation.123 
Northwestern University is a JCESR partner, with research focused on increasing 
efficiency of electric vehicle batteries.124 University of Chicago’s Batteries and 
Energy Storage Hub focuses on molecular engineering and energy storage. 
University of Chicago collaborates with JCESR, as well as Argonne and Fermilab on 
research activities.125 Illinois State University’s Center for Renewable Energy 
researches advanced energy from an interdisciplinary lens, assessing the economic 
and policy impacts of advanced energy and uniting diverse stakeholder groups for 
conferences and collaborations.126  
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Collaborative Research Initiatives  
Illinois is home to several collaborative research institutes, such as the Digital 
Manufacturing and Design Innovation Institute (DMDII), which works to solve 
challenges in the manufacturing process. This $70 million institute out of UI Labs 
partners with a number of organizations and private companies to deploy smarter, 
more cost-competitive manufacturing technologies.127  
 
Opened in early 2017, mHub is an innovation center focused on manufacturing 
physical products and tailored to entrepreneurs, designers, and manufacturers. 
Facilities that include a microfactory, fabrication labs, and coworking spaces will 
enable entrepreneurs to access capital-intensive resources needed to innovate in 
the manufacturing space.128 The center collaborates with GE, Bosch, and other 
firms as well as local leaders in the innovation ecosystem, such as the Illinois 
Science and Technology Coalition.  
 

START IN TEXT BOX 
Local Leaders in the Illinois Innovation Ecosystem 
 
Illinois Science and Technology Coalition (ISTC), a member-driven nonprofit, aims to 
convene public and private innovation activities to strengthen the state economy. 
ISTC provides research about the Illinois innovation ecosystem, advocates for 
policies to grow science and technology development, and implements projects and 
partnerships, including the Shedd Master Energy Plan to decrease energy use by 50 
percent by 2020.129  
 
Energy Foundry invests venture capital into startup companies in the cleantech 
space. In addition to providing investment capital, Energy Foundry offers an 
integrated platform of support resources including mentorship, workspace, access 
to testbeds, and toolkits for young companies. An evergreen fund, Energy Foundry 
reinvests returns into new businesses to continue entrepreneurial growth.130  
 
Clean Energy Trust (CET) supports and grows early-stage clean energy companies, 
specializing in commercializing research from labs and universities. CET also 
provides venture development and engages in advocacy efforts.131  
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1871 is an entrepreneurial and tech hub, supporting over 400 early-stage startups 
and houses both VC and university satellite offices.132 
END IN TEXT BOX 
 
Although Illinois has many highly regarded research institutions, incubators, and 
accelerators, the economic impact of this research often leaves the state as new 
startups locate elsewhere to grow their businesses. Firms often leave for the coasts, 
Indiana, Michigan, and Wisconsin, places with “more jobs, a good tax base, greater 
wealth creation, taxpayer-financed resources, and more excitement.”133 Moreover, 
Illinoisans have historically had a cultural aversion to risk. From 2003 to 2013, the 
Chicagoland area lost half of its R&D jobs to coastal regions, making careers in 
innovation, particularly those with high-risk ventures, less visible and culturally 
acceptable to the local population.134 
 
START IN TEXT BOX 

 “The infrastructure and raw material of science and discovery are 
abundant across the Chicago region. We have every kind of powerful 

tool and multiple sites of leading edge research, such as Argonne 
National Labs, multiple research hospitals, leading companies in drug 

development and prominent research universities. In spite of those 
assets, we just haven’t seen enough companies starting here.” – 
Lawrence Dumas, former provost of Northwestern University135 

END IN TEXT BOX 

Access to Capital 

START CALL OUT BOX 
Access to Capital 

• Provides funding for new and growing businesses 
• Connects investors with market opportunities 
• Attracts entrepreneurs 

END CALL OUT BOX 
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Access to capital is critical for the success of advanced energy technologies. New 
and growing businesses will face severe financial hurdles during technology 
development, commercialization, and expansion. Having access to investors and 
non-dilutive capital can be the difference between success and failure. In order to 
maximize the success of advanced energy businesses that create good-paying jobs, 
states should consider actively facilitating access to capital. Access to capital is 
essential for entrepreneurs to grow their businesses, bring products to market, and 
create new jobs.  
 
Capital pricing can make the bottom-line difference in product affordability and 
market viability, yet many businesses are unable to secure the necessary capital to 
survive the commercialization phase. As shown in Figure 5, companies nationwide 
face funding shortages during the prototyping and commercialization phases, 
commonly known as the “valleys of death.” In 2015, 77 percent of venture capital 
funding went to companies in California, New York, and Massachusetts; businesses 
in the other forty-seven states had to compete over the remaining 23 percent, 
stifling innovation across the country and highlighting the importance of state 
policies for new venture capital investments.136  
 

 
Figure 5: New technologies need help crossing the “valley of death” during the commercialization process. 
(Source: U.S. Department of Energy)  

 
Advanced energy companies often lose out to more traditional tech-based 
industries. To ensure the success of as many new and small businesses as possible, 
Illinois lawmakers should consider creating policies to attract more diverse venture 
capital investments in the state.  
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START CALL OUT BOX 
Dilutive capital, such as venture capital, reduces shares of ownership in a company. 
Non-dilutive capital, such as grants and loans, do not dilute firm ownership.  
END CALL OUT BOX 
 
From 2015 to Q3 2016, Illinois increased its national ranking in number of VC deals 
from eighth to sixth. Total VC funding in the state was almost $200 million as of Q3 
2016.137 However, as experienced in the rest of the United States, only a small 
portion of deals (less than 5 percent), were allocated to energy companies.138 
Investors are hesitant to invest in advanced energy technologies due to higher risk, 
long maturation periods, and long timelines for return on investments. 

Organizations and Programs in Illinois 
Energy Foundry is a Chicago-based venture firm focused on growing advanced 
energy technology companies, and invests capital from Ameren and ComEd/Exelon. 
An evergreen fund, Energy Foundry invests returns back into businesses. 
Investments have realized success, with portfolio companies subsequently raising 
over $100 million in direct and indirect capital.139  
 
Clean Energy Trust, also located in Chicago, “launches, funds, and grows” early-
stage clean energy companies through dilutive and non-dilutive investment. Over 
300 jobs and almost $100 million in additional capital invested have been created in 
their startups.140  
 
The University of Illinois system has a seed and early-stage investment firm, 
IllinoisVENTURES, which invests in research-based technologies in a variety of 
science fields. IllinoisVENTURES works with firms out of the university system to 
provide early proof-of-concept funds, seed capital, and venture funds, as well as 
businesses development and mentoring.141  
 
Illinois has also been home to innovative venture capital activities, like the Chicago 
Venture Summit, which connects investors with potential firms and highlights 
Chicago’s innovation assets.142 Inaugurated in 2014, the first year of the Chicago 
Venture Summit resulted in participating startups raising $220.9 million.143 In the 
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Summit’s second year, over 400 attendees and 150 venture firms, who represent a 
combined $20 billion of investment capital, participated. The 2017 Summit will seek 
to continue making connections and highlighting Chicago’s diverse industries and 
strong research environment.144  
 

START CALL OUT BOX 
University of Chicago’s New Venture Challenge  
The Polsky Institute at University of Chicago’s New Venture Challenge is an 
accelerator program endowed with a $20 million Innovation Fund for early-stage 
technologies, as well as facilities like prototyping labs. GrubHub and 160 other firms 
got their start at the New Venture Challenge.145 
END CALL OUT BOX 
 
Many state-sponsored programs are inactive due to the budget crisis.1 The Illinois 
Venture Fund, which was part of Advantage Illinois, previously provided 
investments for early-stage companies. Angel investment tax credits, small 
business grants and tax credits, and many other economic development programs 
are defunct due to the state’s budget failure. See Appendix B for examples of 
programs that used to spur investment in firms and expand economic 
development in the state.  

Workforce Development 

START CALL OUT BOX 
Workforce Development 

• Invests resources in people 
• Bridges skills gaps 
• Develops training programs and industry partnerships 

END CALL OUT BOX 

 
Trained and skilled workers are fundamental to the success of an industrial cluster. 
Sector-based workforce development goes hand-in-hand with cluster development. 

                                                
1 Illinois is the only state since the Great Depression to go more than a year without a budget, has 
the worst credit rating in the United States, and is about $11 billion in debt. 
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If firms in the same cluster are able to coordinate with the government, schools, 
and related nonprofits on policies and programs to train workers, they will be 
better equipped to identify employment needs and find qualified workers with the 
necessary skills to fill available jobs. 
 
With high underemployment rates across the country and firms unable to find 
workers with the right skills, prioritizing workforce development is essential for any 
emerging or established industry. Illinois’ unemployment rate is thirteenth highest 
in the nation, at 5.5 percent as of September 2016.146 Additionally, select 
communities and regions fare poorly in Illinois. For example, Illinois has the highest 
African-American unemployment rate in the country at 14.2 percent,147 highlighting 
the extreme racial inequality in the state. Southern regions of Illinois, such as 
Alexander and Pulasky counties, experience high unemployment rates around 9 
percent.148  Many workers receive low pay, with almost 100,000 Illinoisans at or 
below the federal minimum wage.149  
 
Although the Illinois public education system is on par with the national average in 
K–12 achievement,150 Illinois has major inequities in its public school system. Not 
too dissimilar from employment trends, the white-black achievement gap is among 
the worst in the nation.151 Illinois is also the most inequitably funded K–12 public 
education system in the nation. Highest-poverty districts in Illinois receive 20 
percent less funding than that of the lowest-poverty districts, a gap that is twice as 
large as the second-worst state.152 Moreover, Illinois fails to pay the minimum per-
student funding level, which is already below the recommended average.153 With K–
12 education teaching the foundations of critical thinking, communication, and 
STEM skills, students from poor districts will have a disadvantage entering the 
workforce, perpetuating income inequality in Illinois. On February 1st, 2017, the 
governor-appointed School Funding Reform Commission recommended a new 
funding distribution model that allocates high-risk areas with more funds154 to 
alleviate inequitable educational outcomes.  
 
START CALL OUT BOX 
Illinois suffers from the highest African-American unemployment rate in the 
country at 14.2 percent. African-American workers have been disproportionately 
impacted by the loss of jobs in manufacturing and construction, which have not 
returned to pre-recession levels.155 
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END CALL OUT BOX 
 
Illinois’ population continues to decline, and it lost more people in 2015–2016 than 
any other state.156 This amounts to Illinois losing one person every 4.6 minutes,157 a 
serious drain on the workforce. Industries like manufacturing also have witnessed a 
decline: Since 2000, the state has lost 304,000 manufacturing jobs.158  
 

START IN TEXT BOX 
In order to capitalize on opportunities in the advanced energy space, Illinois 
policymakers can take proactive steps to address skill gaps and structural 
challenges in the workforce. A thoughtful, sector-based workforce development 
approach should include industry best practices for recruiting, hiring, training, 
promotion, and compensation; education and training infrastructure (including 
community colleges, project-based learning experiences, and apprenticeship 
programs); and public policy, specifically rules, regulations, and funding streams 
related to workforce and education.159 Leaders in Illinois can focus efforts on 
regions and populations experiencing high unemployment. The potential for 
manufacturing utility-scale batteries offers the residents of Illinois with 
opportunities for good-paying, skilled jobs.  
END IN TEXT BOX 

Workforce Strengths 
Illinois’ existing workforce development programs, K–12 education system, and 
higher education institutions offer a base for professional and technical skill 
development, including skills needed in energy storage and related fields. For 
instance, the International Brotherhood of Electrical Workers and National Electrical 
Contractors Association partner to run the Renewable Energy Training Field—a 
training facility for practicing electricians that need to gain skills in advanced 
energy, smart grid, and energy storage.160 The Training Field includes full-sized 
commercial and residential mock-ups for simulation and practice, laboratories, and 
classrooms. Energy storage is incorporated into the mock-ups and smart grid 
arrays, allowing students to learn front-of-meter and behind-the-meter energy 
storage techniques.161  
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Electrician apprenticeships offered by union and municipal organizations offer skills 
that overlap with those needed in utility-scale batteries. Apprenticeships at Illinois 
Power Substation L.U. 51 and L.U. 702/308 are both tailored to electric 
substations.162 IBEW Local Union #193 and City Water, Light, and Power offer a joint 
apprenticeship tailored to powerhouses.163  
 
START CALL OUT BOX 
Energy Learning Exchange 
The Energy Learning Exchange (ELE) is a statewide program developed from a 
public-private partnership of colleges, schools, industry, labor unions, and other 
organizations. The purpose of ELE is to advance STEM learning in order to prepare 
students for careers in energy. The program has worked with more than 150 Illinois 
school districts and impacted more than 75,000 students.164  
  
Illinois Energy Workforce Consortium 
The Illinois Energy Workforce Consortium (IEWC) is a partnership of industry, 
cooperatives, educators, and government working to develop a pipeline of skilled 
workers for energy jobs. Members include Ameren Illinois, Association of Illinois 
Cooperatives, Illinois Energy Association, Mt. Carmel Public Utility Co., and Nicor 
Gas.165 It is the state chapter of the national Center for Energy Workforce 
Development, a nonprofit consortium of electric, natural gas, and nuclear utilities to 
develop solutions to the coming utility workforce shortage.166 The IEWC sponsors 
the Careers in Energy Week celebration in K–12 schools each year. 
 
Illinois Pathways 
Illinois Pathways was launched in 2012 as a public-private education partnership to 
support local implementation of P–20 STEM programs. Illinois Pathways helps 
prepare Illinois for the shifting employment landscape with education and career 
pathways, middle school through graduate degree courses and programs, work-
based learning, and credentials. The organization seeks to leverage a statewide 
network of education partners, businesses, industry associations, labor 
organizations, and other organizations to reduce transaction costs and coordinate 
efforts.167 
END CALL OUT BOX 
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ComEd’s Chicago Training Center, which opened in February 2016, aims to train 
4,000 current employees and provide educational tours to 6,000 visitors.168 The 
facility, which also serves as an auxiliary storm center, includes a large training yard 
with meters and substations, in addition to ample classroom space.169 ComEd will 
also use the center to engage with Chicago High School students to teach them 
skills needed to begin a career in energy and construction.170 
 
The Illinois Institute of Technology’s Smart Grid Education and Workforce Training 
Center trains a variety of groups, including power industry employees, union 
workers, students, teachers, veterans, and entrepreneurs. The center is a 
collaborative effort of one hundred participating members, including eight 
universities, forty-nine community colleges, a national lab, six power transmission 
and distribution systems operators, and seventeen smart grid manufacturers and 
software companies.171 The facility includes a large-scale battery storage system, 
among other aspects of the modern grid.172 Non-degree certificate courses, 
community college courses, higher education degree programs, and courses for K–
12 educators are also available at the center.173  
 
Illinois has several highly ranked four-year engineering schools.174 These schools 
offer undergraduate and graduate programs in civil engineering, electrical 
engineering, power engineering, construction engineering and management, 
environmental engineering, chemical engineering, and related disciplines.175 Most 
programs are ABET-accredited,176 making it easier for graduates to become 
licensed as Professional Engineers.177 Programs that engage students in business, 
law, economics, and other disciplines are also important to the success of energy 
storage.  
 
Table 2: Highlighted Universities and Energy Institutes 

University of Chicago Energy Policy Institute178 
Northwestern University Institute for Sustainability and Energy179 
University of Illinois at Urbana-
Champaign  

Institute for Energy, Sustainability, and 
Environment180 

Illinois Institute of Technology  Wanger Institute for Sustainable Energy 
Research181 

Illinois State University Center for Renewable Energy182 
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START CALL OUT BOX 
The University of Illinois at Urbana-Champaign’s Institute for Sustainability, Energy, 
and Environment studies the integration of energy storage and renewables on the 
grid, incorporation of electric vehicles, and other applications of energy storage.183 
END CALL OUT BOX 
 
While there are workforce development strengths, Illinois has significant room for 
improvement. The failure to keep and retain talent in the state, inequitably funded 
K–12 school districts, lack of coordination between K–12, community college, and 
university systems all make planning for the jobs of tomorrow a challenge.  

Utility-Scale Battery Jobs 

Jobs and Skills Needed for Utility-Scale Batteries  
Utility-scale battery deployment and manufacturing requires a variety of 
professions, including project development, component manufacturing, 
construction, operations, legal services, data analysis, software development, 
education, training, and research. As a result, holistic workforce development and 
education programs are required to ensure all positions—from manufacturers to 
lawyers—are filled. 
 
Table 3: Examples of Available Jobs 

Sheet Metal Worker Produce steel racks inside containers 
Computer Hardware 
Engineer and Technician 

Design and build computer hardware systems for 
utility-scale batteries 

Electrical Engineer and 
Technician 

Manufacture and assemble battery wiring, electrical 
circuitry, separators, cooling system, and AC/DC current 
components 

Software Developer Design, develop, and improve battery software and 
analytics 

Chemical Engineer and 
Technician 

Produce lithium iron phosphate, graphite, 
and electrolyte compounds for batteries  
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Production Manager 
and Technician 

Manage and assemble final batteries, modules, and 
racks along the factory production line 

Truck Driver Transport large batteries regionally and to ports or rail 
stations for national and international shipping  

Electrical Power Line 
Installer and 
Maintenance Worker 

Connect energy storage devices to grid, local utility, and 
renewable energy generation 
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Illinois Company Spotlight 
 
Invenergy LLC 

• Develops, finances, engineers, and operates large-scale battery systems 
• Founded in 2001 
• Headquartered in Chicago  
• More than 700 employees 

 
SiNode Systems 

• Graphene and silicon battery technology  
• Founded in 2012 out of Northwestern University184 
• Received funding from DOE, Ford, GM, and Fiat Chrysler to advance vehicle 

prototype 
• Located in the Illinois Institute of Technology’s University Research Park185 

 

Illinois’ Potential Job Growth from Grid-Scale 
Advanced Energy Storage Cluster Development 
To estimate jobs potential for the Illinois grid-scale advanced energy storage 
industry, we combine existing tools, analyses, and projections from several 
reputable sources to estimate job potential. Rather than provide a specific estimate, 
we examine multiple industry growth scenarios that show the average number of 
jobs that the in-state industry could support annually, on average, each year from 
2017 through 2030, a fourteen-year timeframe. To generate these estimates, the 
grid-scale advanced energy storage analysis utilized IMPLAN, a highly respected 
regional economic analysis model maintained by the Minnesota IMPLAN Group. 
IMPLAN models inter-industry interactions and the resulting regional economic 
impacts, including employment. We present scenarios across two dimensions: 
supply chain concentration and national market penetration. Appendix A provides a 
more detailed description of our modeling approach and resources used. 
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START CALL OUT BOX 
Direct, Indirect, and Induced Jobs 
To estimate the potential economic impact of Illinois’ grid-scale advanced energy 
storage industry, we distinguish direct, indirect, and induced jobs. 

• Direct jobs: reflect jobs resulting from initial changes in demand in Illinois’ 
grid-scale advanced energy storage industry. 

• Indirect jobs: reflect jobs resulting from changes in transactions as supplying 
industries respond to increased demand from Illinois’ grid-scale advanced 
energy storage industry. 

• Induced jobs: reflect jobs resulting from changes in local spending as a result 
of increased demand in Illinois’ grid-scale advanced energy storage and 
indirect industries. 

END CALL OUT BOX 
 

START IN TEXT BOX 
As global demand for grid-scale advanced energy storage increases, Illinois’ grid-
scale advanced energy storage cluster could grow to serve a larger portion of 
national demand than it does currently. By fostering industry growth, Illinois could 
reasonably support over 3,150 direct, indirect, and induced jobs from 2017 through 
2030 (Figure 6).  
END IN TEXT BOX 
 
START CALL OUT BOX 
Additional Jobs Opportunity: Construction, Operations, Maintenance and 
Management Services 
By building the utility-scale battery industry, Illinois would also generate numerous 
service jobs from new facility construction and technology deployment, such as 
operations, maintenance, and management services. This jobs analysis does not 
account for these associated jobs, meaning that Illinois can benefit from an even 
greater outsized economic impact than estimated.  
END CALL OUT BOX 
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Our projections for jobs potential in the grid-scale advanced energy storage 
industry come from global estimates of future demand, current employment in 
Illinois’ grid-scale advanced energy storage cluster, and industry benchmarks for 
wages and profits. We utilized these inputs to create a variety of scenarios based on 
two variables. For one measure, we estimated the number of jobs supported based 
on varying levels of Illinois’ market penetration. For the second measure, we 
estimated the number of jobs supported by varying levels of supply chain 
concentration.  
 
Market Penetration 
Market penetration refers to the amount of sales of a product as a percentage of 
the total sales volume for that product. Illinois’ low estimate of market penetration 
for grid-scale advanced energy storage products is 3.8 percent. We created this low 
job estimate based on the percent of national grid-scale storage deployment that 
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NREL expects to happen in Illinois between 2017 and 2030, meaning Illinois would 
meet only the equivalent of estimated in-state demand over the timeline. The 
medium scenario assumes 8.4 percent market penetration, which is the current 
estimated market penetration for Illinois, meaning Illinois maintains its position in 
the market as it grows. The high scenario of 17.5 percent assumes Illinois will match 
the estimated market share of the current market leader over the timeline.  
 
Supply Chain Concentration 
Supply chain concentration refers to the level at which Illinois is able to fill its supply 
chain needs from in-state companies. The “Status Quo” scenario is based on the 
existing Illinois supply chain. The “Median” scenario represents the mid-point 
between the current and U.S. Equivalent scenarios. The “U.S. Equivalent” scenario is 
based on the supply chain concentration that is equivalent to what is currently 
available in the U.S. economy.  
 
We suggest that the 8.4 percent market penetration and the median supply chain 
concentrations are realistic goals for Illinois. If Illinois is able to maintain its market 
share of 8.4 percent as the market grows and build a supply chain at the median 
level, the industry could support an annual average of over 3,150 direct, indirect, 
and induced jobs from 2017 through 2030. Thus, Illinois’ grid-scale advanced 
energy storage industry could serve as a major vehicle for future state economic 
growth, while creating quality jobs for Illinoisans. 
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Policy Recommendations 
Illinois has the potential to expand from battery innovation to increased 
deployment and local production. Illinois can focus on innovative strategies that 
remove barriers to growth and increase demand. State leaders can fortify the 
battery industry by improving workforce training, increasing access to technical and 
financial resources for supply chain businesses, and bolstering in-state demand for 
utility-scale battery products. Whether taken as a whole or as piecemeal solutions, 
the following policy recommendations can attract private investment, stimulate the 
state’s economy, and create good-paying jobs for Illinoisans.  

Planning for a Next-Generation Grid and 
Increasing Deployment of Storage 

Policy 1: Study Energy Storage Resources that Would 
Support Grid Resiliency and Corresponding Cost 
Effectiveness 
With energy storage deployments becoming more commonplace, states have 
demonstrated interest in exploring energy storage as a tool for grid reliability and 
resiliency. Pending FERC’s proposed rulemaking on electric storage participation in 
regional markets,186 RTOs such as PJM and MISO may witness increased storage 
deployment in the coming years. Given these trends and the anticipated increase of 
wind and solar energy with the recent fix of the RPS,187 Illinois could ensure it is 
prepared for impending changes by studying the potential to increase deployment 
of energy storage resources. Illinois could look to other states, such as 
Massachusetts, California, and Utah that have studied energy storage benefits and 
evaluated energy storage strategies.  
 
The Massachusetts Department of Energy Resources issued a September 2016 
study on the economic viability of energy storage. The Commonwealth of 
Massachusetts found it could save $800 million from the installation of 600 MW of 
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storage by 2025. If Massachusetts pursued a more aggressive scenario, deploying 
1.76 GW of storage by 2020, the cost savings and economic benefits over a ten-year 
period would equate to $3.4 billion.188 The California legislature also required the 
Public Utilities Commission to study energy storage resources that would aid 
renewable integration in AB 33.189 The Governor of Utah incorporated the 
assessment of energy storage paired with renewables in Utah’s ten-year energy 
strategy.190 
 
With the current state of Illinois’ economy and the changing needs of the grid, a 
study performed by Illinois—either commissioned by the Illinois Commerce 
Commission or Department of Commerce and Economic Opportunity—could 
identify local economic benefits. If energy storage is found to be cost-effective, 
Illinois can integrate energy storage into formal energy system planning processes 
and identify stakeholders that must be engaged to ensure safety and emergency 
protocols, account for decommissioning, and streamline the permitting process. 
 
START CALL OUT BOX 
Safety Concerns Stall the Permitting Process in New York 
Planning for safety standards is essential to prepare the state for increased battery 
installations. In states such as New York, siting for battery installations has been 
delayed due to fire concerns.191 Although the battery is ready to connect, the fire 
department often denies storage permits because battery fires are unique 
emergencies they must prepare for, increasing soft costs of the project.192 While a 
fire may appear controlled, heat can still be trapped in battery cells and cause a 
“thermal runway” that ignites neighboring cells, requiring a special fire suppression 
protocol. To address this safety and permitting barrier, the New York Fire 
Department, the National Fire Prevention Association, and the New York State 
Energy Research and Development Authority are collaborating on safety protocols 
that could be replicated by Illinois.193 
END CALL OUT BOX 
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Policy 2: Promote Proper Valuation and Compensation for 
Energy Storage Benefits  
A major barrier to the widespread implementation of energy storage in new 
markets is the fact that storage does not earn revenue as an electricity generation 
asset. Instead, storage serves many functions across generation, transmission, and 
distribution and provides multiple benefits, including resiliency, efficiency, 
transmission, and ancillary services. However, these benefits are not traditionally 
remunerated, so with the exception of some markets such as PJM, many utilities 
can only recoup value through avoided costs.194  
 
Illinois is part of the PJM Interconnection, which has 74 percent of the national 
utility-scale battery market, mostly for frequency regulation. The rise of energy 
storage in PJM is in part due to valuation methods created in response to federal 
efforts (see sidebar on following page). However, new entry to the frequency 
regulation market is limited, and batteries must be large enough to be economically 
viable to participate in PJM. MISO has been less quick to adopt valuation methods 
for energy storage, prompting at least one utility to file a formal complaint with 
FERC requesting that MISO modify its models for energy storage participation and 
compensation.195  
 
If Illinois decides to increase deployments of energy storage in the state—or simply 
investigate the efficacy of energy storage—the ICC should consider creating state-
level valuation guidelines for energy storage that guide utilities on how to profitably 
operate and deploy storage in markets other than RTOs. Illinois can look to Oregon 
and other states that have created guidelines for valuation that include objectives 
such as improved reliability, deferred generation, and reduction in peak demand. 
Oregon utilities can recover procurement costs though rate-increases.196  
 
Several tools can also assist the ICC and major utilities to create a valuation method 
that is a right fit for Illinois. The Pacific Northwest National Laboratory has an 
Energy Storage Systems Evaluation Tool and the Electric Power Research Institute 
created a Storage Valuation Estimation Tool.197 Private firms such as DNV GL have 
also developed energy storage modeling tools.198 By placing a value on the many 
benefits storage provides, Illinois utilities can benefit from energy storage 
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technologies, while the Illinois grid can simultaneously become more reliable and 
resilient.  
 
START CALL OUT BOX 
Federal Efforts to Valuate and Create a Market for Energy Storage 
In the past few years, federal authorities have worked to define revenue streams 
for energy storage, with policies such as Orders 755 and 784 that require proper 
compensation for energy storage.199 FERC’s Notice of Proposed Rule in late 2016 
announced an upcoming rule (expected in 2017) that would instruct RTOs to create 
a participation model for energy storage, enabling energy storage to bid into 
wholesale markets as a generation source200 and creating a new economic 
opportunity for storage in additional markets like MISO.  
END CALL OUT BOX 

Policy 3: Improve the Battery Interconnection Process  
The ability for private sector developers to connect storage assets to the grid in a 
predictable, timely, and cost-effective manner is key to increasing deployment of 
battery storage. However, developers in Illinois experience costly, inconsistent 
interconnection fees and long queue wait times—making it a challenge to plan 
projects. 
 
Illinois could provide cost-certainty and transparency and avoid unnecessary costs 
by looking to interconnection rules in states like Massachusetts and California. 
Massachusetts has rules in place to streamline the interconnection approval 
process, creating standardized, simplified, and expedited tracks to update the 
interconnection process.201 California recently modeled its cost-certainty 
methodology on Massachusetts,202 requiring utilities to provide costs within a 
range. Moreover, California capped interconnection fees at 125 percent of a utility’s 
estimated cost,203 so any costs over the estimates must be borne by the utility. A 
similarly designed cost prediction method and cap, enforced by the ICC, could 
create transparency and ensure that project developers are able to predict 
interconnection fees and plan accordingly. Utilities and developers could also use 
pre-approved, neutral third parties to provide cost estimates and perform 
interconnection work in efforts to streamline the interconnection process.  
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By making interconnection costs and processes predictable, the state can attract 
developers to the state and create a more competitive marketplace, further 
spurring innovation and job creation.  

Policy 4: Expand Utilities’ Performance-Based Objectives  
More so than ever, utilities have an increasingly complex electricity delivery system, 
greater access to data, and a wider range of technologies that can enable a reliable 
and resilient grid. With this trend, regulators are changing the way they define 
success for a utility: instead of rewarding utilities with recovery of reasonable and 
prudently incurred costs, utilities are encouraged to achieve specific outcomes that 
are important to customers, regulators, and the utility. This enables utilities to 
incorporate right-fit technologies or make other investments to achieve pre-
determined outcomes. Illinois’ 2011 Energy Infrastructure Modernization Act (EIMA) 
incorporated a performance-based ratemaking mechanism that rewarded or 
penalized participating utilities that failed to meet prescribed goals, including 
decreased system interruptions and increased number of customers who exceed 
reliability targets (see sidebar). As a result of stakeholder discussions, ComEd and 
Ameren have begun tracking additional metrics beyond those required in the EIMA 
legislation, which include peak load reductions from demand response, grid-
connected energy storage at the transmission and distribution level, and advanced 
metering failures.204 
 
Illinois utilities and customers are positioned to include additional metrics in utility 
reward and penalty schemes. Why? Utilities have already initiated data collection—
the first step to creating outcome-based metrics. Next steps for utilities and 
stakeholders include setting targets over lengths of time, developing 
reward/penalty schemes, seeking approval from the ICC, and establishing regular 
times to revisit goals. The United Kingdom and Hawaii both have outcome-based 
regulations that enable them to achieve results that range from wholesale and 
retail goals to social objectives.205  
 
 
START IN TEXT BOX 
United Kingdom’s RIIO Model206 
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The United Kingdom’s regulator, Ofgem, began taking stakeholder comments in 
2009 to initiate the transition to outcome-based regulation—a proposed solution to 
address costs outpacing inflation and its inefficient price cap mechanism. The new 
model, "Revenue = Incentives + Innovation + Outputs” or RIIO, includes six primary 
output categories: “customer satisfaction, reliability and availability, safe network 
services, connection terms, environmental impact, and social obligations.”  
 
Utilities submit business plans to Ofgem that include analyses and methods to 
reach standards, with either the utility or Ofgem proposing metrics and 
corresponding incentives and penalties for each metric. Although the process is 
time-intensive for regulators and utilities at the onset, the review period is 
extended for eight years to encourage long-term planning and free up 
management at the utility level. Octennial financial reviews combine capital and 
operational expenditures in allowable revenue assessments. Incentives for 
outperformance and innovation are also included in the RIIO model. Stakeholder 
engagement and priorities are valued, and information is easily publicly available.  
 
Hawaii’s Transition to Outcome-Based Metrics 
Hawaii decoupled utility revenues in 2010 to encourage renewable deployment and 
energy efficiency. In 2013, Hawaii adopted thirty performance metrics, including 
independent power producer-produced energy, safety, and system reliability.207 
However, these metrics do not currently have incentives or penalties tied to them. 
A bill to link performance metrics to utility revenues, HB 1283, has passed the 
Hawaii House of Representatives.208 The measure would link performance 
incentives to utility revenue based on: 

• “The economic incentives and cost-recovery mechanisms;  
• Exceeding the State's renewable portfolio standards; 
• Electric rate affordability and ratepayer volatility risk; 
• Electric service reliability; 
• Customer satisfaction, including customer options for managing electricity 

costs; 
• Access to utility system information, including but not limited to public access 

to electric system planning data and aggregated customer energy usage 
data, and individual access to granular information about one's own energy 
usage data; 
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• Rapid integration of renewable energy sources, including customer-sited 
resources; and 

• Timely execution of competitive procurement and other business processes." 
END IN TEXT BOX 
 
Illinois utilities and stakeholders can build from previous success with metrics and 
could incorporate best practices from places like the United Kingdom and Hawaii. 
With Ameren and ComEd already tracking metrics such as time required to connect 
distributed energy resources to the grid209 and voltage quality,210 the state is 
primed to expand performance metrics to achieve a reliable, secure grid through 
battery storage and other technologies.  
 

START CALL OUT BOX 
Illinois 2011 Energy Infrastructure and Modernization Act included target 
performance metrics such as: 

• “Twenty percent improvement in the System Average Interruption Frequency 
Index, using a baseline of the average of the data from 2001 through 2010. 

• Fifteen percent improvement in the system Customer Average Interruption 
Duration Index, using a baseline of the average of the data from 2001 
through 2010. 

• For a participating utility other than a combination utility, 20 percent 
improvement in the System Average Interruption Frequency Index for its 
Southern Region, using a baseline of the average of the data from 2001 
through 2010. 

• Seventy-five percent improvement in the total number of customers who 
exceed the service reliability targets as of May 1, 2011, using 2010 as the 
baseline year. 

• Reduction in issuance of estimated electric bills: 90 percent improvement for 
a participating utility other than a combination utility, and 56 percent 
improvement for a participating utility that is a combination utility, using a 
baseline of the average number of estimated bills for the years 2008 through 
2010. 

• Consumption on inactive meters: 90 percent improvement for a participating 
utility other than a combination utility, and 56 percent improvement for a 
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participating utility that is a combination utility, using a baseline of the 
average unbilled kWh for the years 2009 and 2010.”211 

END CALL OUT BOX 
 
START CALL OUT BOX 
In 2013, Illinois utilities began to track additional metrics, which provide valuable 
information for regulators and utilities. Highlighted metrics include:  

• Products with end-to-end interoperability certification 
• Grid-connected energy storage interconnected to utility facilities at the 

transmission and distribution system level (for both utility and non-utility 
storage units) 

• Time required to connect distributed energy resources to grid 
• Improvement in line-loss reductions212  

END CALL OUT BOX 
 
START IN TEXT BOX 
Targeted Incentives for Energy Storage 
Although expanding the metrics included in reward and penalty schemes can guide 
utilities to achieve long-term grid modernization goals, more targeted efforts could 
increase uptake of energy storage in the state. The Department of Commerce and 
Economic Opportunity (or another agency) could implement an incentive program 
to encourage deployment of energy storage projects. The program could be 
modeled after the California Public Utilities Commission’s Self-Generation Incentive 
Program (SGIP). SGIP encourages adoption of energy storage and renewable energy 
technologies, such as wind, waste-heat-to-power, and fuel cells, by providing 
consumer rebates. Seventy five percent of rebates are earmarked for energy 
storage projects, further encouraging battery storage deployment.213 The program 
was well-subscribed, resulting in increased deployment of targeted technologies, 
reductions in CAISO peak demand, and lessons learned regarding deployment of 
advanced energy storage.214 A similarly designed program in Illinois could stimulate 
demand for energy storage in the state and accelerate market learning. 
END IN TEXT BOX 
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Policy 5: Explore Novel Funding Mechanisms for Battery 
Storage Projects 
Utility-scale batteries are relatively new to the market, expensive, and require 
extensive testing. Utilities (or other entities interested in deploying battery storage 
projects) need to ensure technological efficiency and reliability at scale before 
capital-intensive investments. With an ever-changing grid, more investment in 
research and development is required for demonstration projects. Utilities, 
municipalities, or other entities looking to deploy battery storage projects could 
explore innovative financing mechanisms that enable investment in battery storage 
projects. 
 
Leasing Demonstration Projects 
The ICC should consider innovative financing mechanisms, like allowing utilities to 
lease demonstration projects. Instead of a large, upfront capital expense, utilities 
could lease equipment from a battery company during demonstration and testing 
(and recover those costs from ratepayers). The lessee could then return the battery 
if it did not perform to pre-determined metrics, decreasing the risk of investment. 
This model could also benefit municipalities or other entities looking to deploy 
storage at critical infrastructure sites.  
 
Technology-as-a-Service Model 
Municipal utilities may want to experiment with innovative technologies, but may 
not have available capital. Service models are now expanding beyond solar, as seen 
with Schneider Electric’s “microgrid-as-a-service” in partnership with Duke Energy. 
In Montgomery County, Maryland, officials partnered with Schneider and Duke on 
the construction of two microgrids. Instead of paying for the system upfront, 
Montgomery County will buy the power produced, while Schneider will maintain 
the microgrid and Duke will own the facility. This model allows smaller utilities or 
municipalities to invest in next-generation technologies without the upfront 
capital.215 
 
Exploring technology as a service; leasing demonstration projects; and encouraging 
competition, collaboration, and knowledge-sharing should all be considered as 
mechanisms to encourage utilities to innovate the grid of the future.  
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Strengthening the In-State Battery Storage 
Economy  

Policy 6: Create an Energy Storage Working Group 
Currently, the Illinois energy storage sector does not have organized leadership. 
Lack of understanding about the costs, benefits, and policy barriers of energy 
storage impede market growth in the state. Leadership is required to bring 
stakeholders together to address challenges, create next steps, and facilitate 
deployment of storage in Illinois. Instituting an energy storage working group could 
educate policymakers, develop industry relationships, and identify growth 
opportunities in the state. Illinois’ policymakers could look to North Carolina and 
New Mexico for examples of successful energy storage working groups.  
 
North Carolina’s energy storage working group, formed in 2016, includes a diverse 
cross-section of stakeholders ranging from utilities to nonprofits. It was formed to 
“develop guidance that allows energy storage to be utilized for all of its possible 
purposes; create a model for deploying energy storage that can be implemented in 
similarly situated states; and determine any outstanding considerations that impact 
energy storage deployment in North Carolina.” Working group meetings have been 
held to address barriers specific to North Carolina that could hinder industry 
growth.216 Governor Susana Martinez of New Mexico also organized an energy 
storage working group. The working group provides toolkits for municipalities 
seeking energy storage procurement, hosts private sector presentations, and 
collaborates with its local national lab, Sandia.217  
 

START IN TEXT BOX 
Conduct Supply Chain Analysis of the Local Battery Industry 
Illinois is home to S+C Electric, Invenergy, Siemens, Eaton, and other firms in the 
battery industry. However, in order to recruit more companies to fill gaps in the 
state supply chain (see Policy 7), leaders must have a clear idea of the firms that 
currently exist in the industry. The energy storage working group could work with 
organizations such as BlueGreen Alliance, the Environmental Law and Policy Center, 
or the Department of Commerce and Economic Opportunity (DCEO) to create an 
internship opportunity for local graduate students in engineering or economics to 
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conduct a supply chain analysis. A clear map of what already exists in the state will 
aid economic development and provide a powerful company recruitment guide.  
END IN TEXT BOX 
 
An Illinois energy storage working group could include stakeholders from local 
industry, the ICC, the DCEO, utility leaders, workforce development leaders, the 
Governor’s office, and Argonne National Lab. The working group could identify 
barriers and potential solutions, create strategies to leverage local energy storage 
research assets, develop toolkits for interconnection, and recruit companies to the 
state. By creating a working group with forward-looking economic development 
and storage deployment strategies, Illinois can demonstrate its commitment to a 
next-generation grid and local economic growth. 

Policy 7: Target Foreign Direct Investment to Expand 
Illinois’ Utility-Scale Battery Industry 
 

START CALL OUT BOX 
What is Foreign Direct Investment? 
Foreign direct investment (FDI) occurs when a company based in another country 
makes an investment in the United States by establishing operations or acquiring 
business assets.218 FDI increases capital in the economy, encourages transfer of 
technology and expertise, creates job opportunities for the local workforce, and fills 
gaps in the local supply chain. Strategies for state leaders include conducting FDI 
missions to foreign countries, inviting industry leaders to in-state conferences and 
tours, and providing business incentives.  
END CALL OUT BOX 
 
START CALL OUT BOX 
Best Practices for FDI and Exporting Programs219 
The U.S. Department of Commerce commissioned an extensive study of the most 
successful FDI and exporting programs around the country and found that state 
leaders of these programs share several key practices. The report found that they: 

• engage universities in making international connections and economic 
development; 
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• establish strong relationships with economic development agencies and 
organizations that are active in FDI; 

• collect good data about companies in the cluster; 
• develop contact points at companies overseas; 
• embrace and adapt to cultural differences, e.g., language-specific business 

cards and marketing materials; and 
• commit to long-term involvement in FDI efforts. 

END CALL OUT BOX 
 
Foreign direct investment (FDI) is a common strategy to fill business gaps and inject 
jobs and capital into the state economy. In fact, Illinois-based subsidiaries of global 
companies support 290,700 workers, with 35 percent of those jobs in the 
manufacturing sector.220 Illinois has key supply chain gaps that could be filled to 
strengthen its utility-scale battery industry and expand employment opportunities 
for Illinoisans. Through more strategic stakeholder engagement, state and local 
leaders could further identify supply chain barriers and conduct targeted missions 
to attract investment from foreign companies.  
 
The Massachusetts–Israel Innovation Partnership (MIIP) offers an innovative model 
on how to facilitate global connections. Launched in 2011 following Governor 
Patrick’s trade mission to Israel, MIIP grew from an industry research collaborative 
to a joint FDI partnership. Major Israeli companies have expanded operations to the 
state and Massachusetts companies have invested in Israeli intellectual property 
and R&D operations.221 As of 2015, more than 200 Israeli-founded companies have 
made a home in Massachusetts.222 These businesses accounted for $9 billion in 
direct revenue, $18 billion in total economic impact, and 4 percent of the state GDP, 
as well as 9,000 direct jobs and 27,000 indirect and induced jobs.223 
 
Milwaukee 7 (M7) demonstrates the significant impact of regional cooperation on 
developing global connections. M7 aims to promote economic development across 
seven southeastern counties. Driven by local business and supported by local 
government, M7 first focused on assessing regional assets and creating resources 
for companies looking to locate in the region. These initial efforts included building 
an interactive website, surveying the local manufacturing sector, and managing 
existing prospects.224 To transition to more proactive strategies, M7 identified 
specific manufacturing industries to target and fostered connections in Western 
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Europe, a top source of FDI in the manufacturing sector.225 In its first five years, M7 
attracted ten new FDI companies and 800 new jobs to the region.226 
 
Illinois has many state, regional, and local entities dedicated to FDI that could be 
leveraged to foster industry growth, some of which are described below. 
 
The Office of Trade and Investment, housed within the DCEO, is the state’s main 
vehicle for FDI and exporting initiatives. With ten overseas offices, it provides FDI 
support on lead generation and site selection for international businesses as well 
as conducting outreach events and targeted missions.227 To allow greater flexibility 
in marketing the state and attracting investment, the state also has a private 
economic development arm called Intersect Illinois that works in collaboration 
with the DCEO.228 
 
At a regional level, the Southwestern Illinois Trade and Investment Council 
promotes FDI and exporting in the counties of Madison, Jersey, Calhoun, Bond, 
Clinton, Washington, Randolph, and Monroe and gathers leaders from local 
government, business, chambers, economic development organizations, and 
education. In addition to hosting workshops on increasing FDI, the council aims to 
work with the Office of Trade and Investment to better market the region’s 
business assets.229 
 
World Business Chicago, a public-private partnership between the City and the 
local industry, has helped elevate Chicago to the top-ranking U.S. city and eighth 
globally for FDI.230 The partnership’s FDI strategy includes maintaining a network of 
twenty-eight international sister cities and a strong presence abroad with 
numerous business resource offices.231 Growing the utility-scale battery cluster 
aligns with World Business Chicago’s strategic focus on innovation and workforce 
development in the advanced manufacturing and cleantech industries.232 
 
In addition to leveraging these resources, Illinois could actively seek assistance from 
SelectUSA,233 lead generation consultants like WAVTEQ and OCO Global,234 regional 
energy storage consortiums, and local universities to identify and engage with 
companies that may be interested in locating operations in the state. This strong 
network of partners could help bolster FDI in Illinois. The following table gives a 
snapshot of companies that could be targeted by the state. 
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Company Country Description 
Ingeteam235 Spain Offers power conversion systems that can 

integrate into multiple battery technologies 
Leclanché236 Switzerland Provides integrated energy storage solutions with 

lithium-ion technologies 
LG Chem237 Japan Produces energy storage systems for grid 

management 
NGK 
Insulators238 

Japan Manufactures sodium sulfur batteries for large-
scale applications 

RedT Energy239 England Produces vanadium redox flow batteries for 
large-scale energy storage 

RES240 England Develops energy storage projects 
Saft241 France Manufactures lithium-ion and nickel-cadmium 

energy storage solutions 
SMA242 Germany Produces battery inverters to integrate energy 

storage systems 
Younicos243 Germany Develops energy storage projects and control 

software 
 
The Governor, mayors, business leaders, and universities could take the lead on 
putting Illinois’ utility-scale battery cluster on the map and on the global radar, 
promoting the state’s growing advanced energy cluster and business-friendly 
environment. A coordinated and widespread effort is necessary to attract anchor 
companies, cultivate new expertise, and support local jobs for Illinoisans. 

Policy 8: Create an Anchor Company Tax Credit  
With battery manufacturing requiring many components from a variety of 
suppliers, supply chain management represents a significant hurdle. Locating 
supply chain companies within the state can reduce manufacturing challenges and 
increase the number of jobs supported by the battery industry. Illinois could 
support the development of a robust supply chain by partnering with anchor 
companies through incentives such as an Anchor Company Tax Credit.  
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START CALL OUT BOX 
New Gigafactories Coming Soon 
Tesla recently announced plans to locate several additional Gigafactories in yet-to-
be-decided locations within the United States. This presents an opportunity to 
increase battery manufacturing in Illinois and create thousands of direct jobs. If 
suppliers are also attracted to the state, thousands of additional jobs could be 
created.  
END IN TEXT BOX 
 

START IN TEXT BOX 
Anchor Company Tax Credit  
Rhode Island, the first state to develop an offshore wind pilot project in the United 
States, created an Anchor Institution Tax Credit to bolster the offshore wind 
industry. If a Rhode Island anchor company is responsible for a job-creating 
supplier locating in Rhode Island, the anchor company receives a tax credit.244 For 
instance, if a wind developer lures a manufacturer of subsea cables, the wind 
developer will receive a tax credit. The credit requires that an in-state business pay 
for and complete both a preliminary application identifying a potential relocating 
business and a final application demonstrating its substantial role in the decision to 
relocate. The supplier must relocate and create at least ten new full-time jobs by 
2019 or twenty-five new full-time jobs by 2021.245 The tax credit can be awarded for 
up to five years and the amount is based on several factors, including the extent of 
job creation, whether the jobs are in a state-targeted industry, whether the 
relocation benefits a disadvantaged area, and the economic return to the state.246 
END IN TEXT BOX 
 
Illinois could implement a policy similar to Rhode Island’s Anchor Institution Tax 
Credit to create a robust supply chain and battery manufacturing sector. The credit 
could be extended to other industries in the state with complex supply chains, 
contingent on the number of jobs created. With its challenging supply chain needs, 
the battery manufacturing industry could receive a boost from incentives like the 
Anchor Company Tax Credit—resulting in good-paying jobs for Illinoisans.  
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Policy 9: Grow Regional Industry Cluster-Based Investment 
through Multi-Asset Renewal Funds  
 

START CALL OUT BOX 
Blended finance is “the strategic use of development finance and philanthropic 
funds to mobilize private capital flows to emerging and frontier markets.”247 Local 
governments and business leaders are increasingly using blended finance 
mechanisms to de-risk sustainable development investments. Current global 
capital markets are worth upwards of $218 trillion,248 representing an opportunity 
for local leaders to tap into this capital pool to enhance cluster growth.  
END CALL OUT BOX 
 
A financial innovation to support industry cluster-based economic development is 
value chain investing. A funding model that is starting to gain traction in the United 
States is the multi-asset renewal fund (MARF). A MARF is a highly customizable 
institutional finance mechanism, classified as a hybrid alternative investment. Its 
structure strategically bundles asset classes comprising a thematic industry cluster 
to attract investment, leverage public sector funds, and distribute impacts across an 
industry. Illinois should consider this model to boost its battery storage economy, 
or more broadly, its advanced energy economy.  
 
MARFs were developed by Corymbus Asset Management in partnership with the 
Global Cleantech Cluster Association, and are being tested in Finland and 
Switzerland, with new applications in the United States (the Great Lakes region) and 
Canada.249 First, Corymbus™ scopes the financial network of an emerging cleantech 
industry by identifying the flow of capital through the local economy. Then, the 
various asset classes of the industry cluster are assessed for risk to find high-
growth investment opportunities. The assets are then bundled and de-risked by 
balancing the risk profiles of the investments in the portfolio, creating a MARF. 
MARFs are large investments of $300-500 million, consisting of a combination of 
liquid and illiquid capital commitments, including stocks, bonds, private equity, 
futures contracts, and infrastructure finance products. The MARFs are 
operationalized by a licensed alternative asset manager, with biannual evaluations 
to rebalance risk by adding or eliminating projects or companies. By having 
multiple assets classes bundled into one investment fund, large institutional 
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investors (like pension funds or wealth managers) are able to invest in an industry 
cluster with reduced risk and broader impacts.250 Creating an investment vehicle to 
facilitate investment in an entire cleantech cluster has several benefits for a state. 
 

START IN TEXT BOX 
Potential Benefits to Creating a MARF:251 

• Increase financing opportunities for infrastructure: Green performance 
bonds, straight project finance (debt and equity), or structured finance 
(securitizing cash flows from bundled smaller projects) can be used to 
finance large projects or cluster-related infrastructure, including grid 
upgrades, and leverage public financing (e.g., risk guarantees) to attract 
private financing. 

• Increase access to capital for cluster companies: Later-stage private equity 
or leveraged debt investments are available for high-growth potential 
companies. 

• Develop a market for cluster products: Infrastructure project documentation 
can contain conditions that require using products of the cluster companies 
(i.e., green procurement), creating a market and fostering cluster growth.  

• Increase value for securities relevant to industry clusters: Bundling the 
securities of cluster companies and infrastructure cash flows can drive scale 
of investment in the cluster, increasing its value. 

END IN TEXT BOX 
 
Although MARF is a new hybrid investment model, countries such as Finland have 
incorporated the model in their financial approach to low carbon transitioning. 
Finland’s MARF assessment and investment resulted in the identification of smart 
grid, smart mobility, and green chemistry clusters, each comprised of small firms, 
growth equity companies, and publicly traded firms. Sample infrastructure projects 
include upgrades to energy utilities to incorporate urban mining (waste-to-energy 
and other high value by-products), Internet of Things, and blockchain technology. 
Based on simulations and ten-year backtesting, MARFs can yield risk-adjusted 
returns of 8 to 12 percent, depending on portfolio allocations.  
 
Illinois is uniquely positioned to develop a MARF due to its strong finance industry 
in Chicago, history of cluster-based development, recent focus on cluster 
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development from organizations such as World Business Chicago, and existing 
relationship between the Clean Energy Trust and MARF partner, the Global 
Cleantech Cluster Association (GCCA).252 GCCA’s partner, the P80 Foundation, 
leverages their investments from the world’s eighty largest pension funds, with 
billions committed to cleantech investment. The state government, business and 
finance leaders, and Clean Energy Trust could engage with GCCA and Corymbus to 
determine whether developing a MARF would be a good fit for the state economy 
and what the next steps would be. Through this innovative economic development 
tool, Illinois could harness global capital to grow local cleantech clusters and create 
jobs.  

Aligning Training Programs to Meet the Needs of 
Industry and Serve Students 

Policy 10: Expand Formal Degree Programs to Include 
Battery Technology 
Emerging industries such as energy storage are highly technical, requiring workers 
with targeted knowledge and skills. As the energy storage industry grows in the 
Midwest, Illinoisans will need specific training to compete for jobs.  
 
With growth of the local energy storage industry, Illinois could incorporate targeted 
programs to train workers in the battery industry. San Jose State University (SJSU) 
offers a successful model of a battery education program. SJSU is one of the first 
battery technology graduate programs in the country, created to increase the 
number of trained workers in California’s growing energy storage industry. The 
graduate program includes coursework on energy markets and policy, as well as 
battery technology and manufacturing. Students are able to work with local battery 
firms to gain hands-on, real-world training. The program is offered on nights and 
weekends to allow students to work full-time while earning their degree.253 
 
As the battery and energy storage industry grows in Illinois, a similar program at an 
Illinois college could help make Illinois workers competitive for the energy storage 
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industry. The program could also attract firms in the industry that seek a trained 
and skilled workforce.  

Policy 11: Align Community College Efforts and Connect to 
Private Sector Needs  
Community colleges provide flexible, affordable technical training to students and 
pathways to university education. Community colleges also serve as important 
training centers for the needs of industry, particularly in areas like manufacturing. 
However, employers report that community colleges are not coordinating efforts 
between schools to meet the needs of industry and that they respond slowly to 
industry’s workforce needs.254 A lack of understanding regarding credentials, such 
as Work Keys or National Career Readiness Certificates, and misalignment of 
credentials with required skillsets make finding qualified workers even more of a 
challenge for local firms.255 Illinois community colleges could partner together to 
meet the needs of its students and industry, as the state of Maryland has done.  
 
In November of 2016, the Maryland Association of Community Colleges (MACC) 
partnered with the Department of Commerce to create the Maryland WorkSmart 
program, a one-stop shop for businesses and workforce stakeholders. The program 
will enable community colleges to strategically partner with industry to assess 
instruction needs and tailor training programs. If an employer needs training that 
does not exist, Maryland WorkSmart will reach out to national leaders to create 
new training modules. Each community college will have a WorkSmart Center, 
making it easier for industry to approach colleges about training.256  
 

START CALL OUT BOX 
Recruiting Industry Partnerships 
Illinois could also recruit firms to participate in workforce development through a 
Community College Partnership Tax Credit (or Exemption). Firms could contribute 
curriculum design, provide on-the-job learning opportunities, or donate 
equipment/instructors. A base level of partnership could include activities such as 
mentoring, with more advanced partnerships including the creation of industry 
credentials. Businesses would then receive a per-student tax credit (or exemption) 
corresponding with their level of partnership if they hire a community college 
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graduate.257 A Community College Partnership Tax Credit (or Exemption) could 
incorporate industry needs into state community colleges.  
END CALL OUT BOX 
 
A similar model developed by the Illinois Community College Board could not only 
provide a singular access point for industry, but also enable alignment of skillsets 
needed in emerging industries like energy storage. By collaborating on training 
needs and working more effectively with industry, Illinois businesses can receive 
the skilled workers needed to make their businesses and the Illinois economy 
thrive.  

Policy 12: Coordinate and Expand Stackable Credentials to 
Upgrade Worker Skillsets 
Middle-skill jobs are those that require education beyond high school but do not 
require a bachelor’s degree. In 2015, over half of the jobs in Illinois were middle-
skill jobs, and that trend is expected to continue. However, only 42 percent of 
Illinois workers are trained to a middle-skill level.258 The Illinois Career and 
Academic Preparation System, supported by a foundation-funded initiative, has 
programs geared toward low-skill adults at about half of Illinois’ community 
colleges. Some elements of this program include stackable credentials. However, 
Illinois does not have any stackable credential requirements or provide funding 
support for stackable credentials.259  
 
To train Illinoisans for middle-skill jobs, the state should consider coordinating and 
expanding stackable credentials. Illinois could look to Ohio as a model for creating a 
stackable credential program. In 2007, an Ohio provision required the Ohio Board 
of Regents and the Department of Education to jointly develop a system of 
stackable certificates for the pre-college and college level. Performance-based 
funding for the program rewards technical certificates that translate into long-term 
credentials.260 Pre-college certificates include a succession of basic skills, advanced 
skills, and college- and work-ready skills. Programs develop math, reading, writing, 
and language skills for adult learners, while simultaneously providing technical 
education in fields such as advanced manufacturing. Certificates can advance 
toward an adult technical, two-year, or four-year college degree.261  



 76 

 
START CALL OUT BOX 
A system of stackable credentials is an organized sequence of certificates that can 
be earned over time to strengthen skills and to advance along or up a career 
pathway to different and higher-paying jobs.262 This sequence has shorter-term skill 
development blocks that allow students to exit and enter while still having gained 
marketable skills, which reduces educational and employment barriers for non-
traditional and disadvantaged students.263 
END CALL OUT BOX 
 

START IN TEXT BOX 
Stackable credentials are designed to give students the opportunity to build 
qualifications and training over time, progressing towards higher educational 
achievement and earnings. 
END IN TEXT BOX 
 
Stackable credentials would allow Illinoisans to continually validate skills in 
partnership with key industry stakeholders and community colleges. Leaders from 
the Illinois Community College Board and the Illinois Board of Higher Education 
could initiate a planning process that engages educators, workers, and industry 
leaders to ensure that credentials target the incumbent workforce, with specialized 
training in the key industries (e.g., battery storage). This group could be reconvened 
every one to two years to assess whether credentials align with changing student 
and industry needs. A stackable credential system can be a tool used to train 
workers at all skill levels—closing the skills gap in Illinois to provide good-paying 
jobs in advanced energy. 

Policy 13: Create One Central Body to Oversee Public 
Education  
Three separate governing bodies oversee public education. A Governor-appointed, 
nine-member school board oversees policies and guidelines for K–12 education in 
the state.264 The Illinois Community College Board oversees the state community 
college system It is led statewide by eleven Governor-appointed members and 
locally by elected board of trustees.265 The Illinois Board of Higher Education 
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oversees colleges and universities in Illinois.266 With each educational body acting in 
a silo and with a lack of overall strategic vision, coordinating training needs and 
pathways from K–12 to higher education becomes a challenge. Employers in Illinois 
have expressed frustration regarding the lack of coordination between educational 
systems and their strategies, leaving employer’s needs unserved.267 
 
Illinois could combine oversight of public education to better facilitate connections 
between education systems and coordinate strategies. Illinois could follow models 
from states such as New York, which has one government umbrella for public and 
private institutions, ranging from K–12 to higher education levels.268 This model 
enables the state to coordinate across all education systems to help students 
transition and meet the needs of industry.  
 
START CALL OUT BOX 
The University of the State of New York (USNY) 
USNY is a unified system of educational services, which includes public and private 
elementary schools, public and private colleges and universities, for-profit schools, 
state libraries, special education for school-age children, and vocational services for 
adults with disabilities, among other bodies. A seventeen-member Board of 
Regents, who are selected by the state legislature and represent all of the state’s 
judicial districts, leads USNY. A commissioner is selected by the Board of Regents to 
serve as president of USNY.269 
END CALL OUT BOX 

Leveraging Local Assets to Increase Access to 
Capital for Growing Companies 

Policy 14: Seek Philanthropic Dollars Via a Foundation 
Liaison  
Illinois is in the midst of a severe budget and economic crisis, with about $11 billion 
in debt and economic growth trailing the rest of the nation.270 The state must 
continue to invest in programs that educate its workforce, support business, and 
invest in infrastructure, but without a budget it is a challenge to make noncritical 
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public investments. The local foundation community gives almost $1 billion 
annually to a wide variety of projects271 and could be an asset to help Illinois 
leverage underfunded programs. Michigan’s Foundation Liaison can provide a 
model for Illinois to design a similar initiative.  
 
In Michigan, the Governor has a Foundation Liaison, a cabinet-level, non-partisan 
position. The Foundation Liaison works with the Governor, state legislators, federal 
officials, the business community, and foundations to build funding partnerships 
and strategic collaborations. Since 2003, the foundation community has invested 
over $150 million through partnerships brokered by the Foundation Liaison.272 
Investment priorities include grades K-16 education, workforce development, and 
economic development. The Foundation Liaison and the office’s staff come to the 
state on loan from participating foundations. 
 

START IN TEXT BOX 
Provide Lead-In Funds 
Illinois has a strong venture capital environment, with programs like a state-
sponsored fund of funds and activities like Chicago’s annual Venture Capital 
Summit, which brings over 400 VC firms together to learn about Chicago’s 
innovation ecosystem assets. However, more early-stage lead-in funds are needed 
for local startups. The Foundation Liaison could provide a matching fund to 
Department of Energy Small Business Innovation Research and Small Business 
Voucher winners. Both programs are selective, funding early-stage technologies 
that have high commercialization potential. Program participants have a private 
match or cost share requirement, which can range from 20 to 50 percent. However, 
cost share requirements are challenging to obtain for companies at lead-in phases, 
highlighting the need to create a local pool of matching funds.  
END IN TEXT BOX 
 
Illinois should consider appointing a Foundation Liaison to connect with and 
leverage foundation efforts in the state. Many of Illinois’ foundations share the 
goals of engaging citizens, spurring business, and serving the needs of the 
community. The Governor’s office could reach out to the leading foundations in the 
state and enlist their help in staffing the foundation liaison office. A key priority for 
the Foundation Liaison could be stoking cluster development and creating jobs. Via 
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a Foundation Liaison, Illinois and its foundation community could leverage one 
another’s investments and efforts and work together to promote businesses, 
innovation, and jobs.  

Policy 15: Increase Capital for Fund of Funds By Selling 
Insurance Premium Tax Credits  
Illinois has a $220 million fund of funds, or treasury money that that invests in 
venture funds across the state.273 However, with Illinois’ budget crisis and $11 
billion of debt,274 policy makers may opt to spend state funds on deficit reduction 
or funding critical programs. However, without targeted investments in Illinois’ 
business community, growth in the economy and state tax base may stall or 
decline.  
 
START CALL OUT BOX 
Success with Illinois’ Fund of Funds 
Illinois first began investing in venture funds in 2002, using funds from the $13 
billion invested by the state treasurer. The fund invests no more than 15 percent in 
any given venture or private–equity fund, which then in turn invests in high-
potential startups. The state gets a financial return for its investments, with past 
rates of return around 6 percent.275 Moreover, these investments have led to the 
creation of thousands of Illinois-based jobs.276 
END CALL OUT BOX 
 
Illinois should consider additional methods to support its fund of funds, such as 
selling insurance premium tax credits. The Illinois insurance industry is a robust 
asset in the state, with almost 300 firms contributing to nearly 4 percent of state 
GDP.277 Insurers could contribute to the state investment fund in exchange for a 
credit against the premium tax liability that can be used in a later year.  
 
While this type of mechanism has been used in many states,278 it has seen recent 
success in Maryland and Pennsylvania, where tax credits were auctioned off to 
insurers and then distributed to designated investment partners.279 Established in 
2011, the InvestMaryland program is jointly managed by the Department of 
Business and Economic Development and the Maryland Venture Fund Authority, a 
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nine-member group of business and investment experts.280 Maryland employs a 
hybrid model in which two-thirds of the funds go to selected private venture firms, 
about one-third filters into the state-run Maryland Venture Fund, and a small 
portion is directed to the Maryland Small Business Development Financing 
Authority.281 InvestMaryland raised $84 million in the auction, exceeding its goal of 
$70 million.282Although attributable to multiple factors, the state experienced a 60 
percent growth in venture capital from $402 million (64 deals) in 2012 to $656 
million (79 deals) in 2013, the time of InvestMaryland’s initial funding.283  
 
Similar to Maryland, Pennsylvania created the Innovate in PA program in 2013 and 
auctioned $100 million in deferred insurance premium tax credits.284 Innovate in PA 
is projected to create at least 1,850 technology jobs, about 3,500 indirect jobs, and a 
return of $2.37 for every dollar invested.285 By leveraging this innovative model, the 
state government could bring these outsized economic impacts to Illinois. 

Fostering a Strong Innovation Ecosystem 

Policy 16: Invest In and Retain Illinois STEM Talent 
Illinois is home to a number of prestigious undergraduate and graduate 
engineering programs in electrical engineering, mechanical engineering, civil 
engineering, and computer science.286 However, retaining talent poses a challenge 
for Illinois,287 with many tech startups and engineers heading to out-of-state 
markets for employment.288 In 2015, fewer than half of engineers from University 
of Illinois Urbana-Champaign (a top five-ranked engineering program) remained in 
state.289 In recent years, the state budget crisis has hindered recruitment of 
talented students to local universities as well.290 Illinois could look to a program in 
Maine that aims to keep qualified students in the state.  
 
Students who graduate from a college in Maine and continue to work in the state 
are eligible to participate in the Opportunity Maine Program. Specifically, 
individuals qualify if they maintained state residency while attending an accredited 
higher education institution, received a bachelor’s degree after January 1, 2008, and 
worked in Maine after graduation.291 Graduates of STEM fields are eligible for a 
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refundable tax credit, while non-STEM qualified applicants receive a nonrefundable 
tax credit.292 
 
By creating a similar program, Illinois can maintain an innovative, competitive 
workforce. Keeping Illinois’ top talent in state will result in local economic growth, 
increased tax revenues, and more jobs for Illinois citizens.  
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Call to Action  
Illinois’ growing energy storage cluster is a solid foundation upon which the state 
can grow its economy, create jobs, and become a leader in the production and 
deployment of advanced energy technology. The policies recommended in this 
report are complementary and intended to help Illinois manufacture products 
within the state, foster entrepreneurship for technological advances, fund 
innovation with accessible capital, equip workers with needed skills, and grow 
demand for energy storage technology. 
 

START CALL OUT BOX 
Growing the Energy Storage Cluster, Growing Jobs 

• Study Energy Storage Resources that Would Support Grid Resiliency and 
Corresponding Cost Effectiveness  

• Promote Proper Valuation and Compensation for Energy Storage Benefits  
• Improve the Battery Interconnection Process  
• Expand Utilities’ Performance-Based Objectives  
• Explore Novel Funding Mechanisms for Battery Storage Projects 
• Create an Energy Storage Working Group 
• Target Foreign Direct Investment to Expand Illinois’ Utility-Scale Battery 

Industry 
• Create an Anchor Company Tax Credit 
• Grow Regional Cluster-Based Investment through Multi-Asset Renewal Funds  
• Expand Formal Degree Programs to Include Battery Technology 
• Align Community College Efforts and Connect to Private Sector Needs  
• Coordinate and Expand Stackable Credentials to Upgrade Worker Skillsets 
• Create One Central Body to Oversee Public Education  
• Seek Philanthropic Dollars Via a Foundation Liaison  
• Increase Capital for Fund of Funds By Selling Insurance Premium Tax Credits  
• Invest In and Retain Illinois STEM Talent 

END CALL OUT BOX 
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START IN TEXT BOX 
Illinois has the opportunity to support over 3,150 direct, indirect, and induced jobs 
in the energy storage industry from 2017 through 2030. The energy storage cluster 
is well positioned to serve a significant portion of national demand, especially 
considering the state’s competitive innovation ecosystem.  
END IN TEXT BOX 
 
To build on Illinois’ potential in the energy storage industry and position the state 
for continued growth, policymakers will need to make a concerted effort to seize 
the opportunity presented by increasing global demand. Strong leadership plays an 
important role in promoting Illinois’ competitive advantage in the industry and 
creating quality jobs for Illinoisans. State and local economic development depends 
on the collective work of many partners across government, universities, industry, 
and other stakeholders. This report recommends actions that each group can take 
to support the energy storage industry. Continued collaboration is necessary to 
address barriers to cluster growth and demonstrate that the state is ripe for 
investment.  
 
Illinois leaders can draw from among dozens of innovative strategies that city, 
county, and state governments across the country and abroad have implemented 
to create job opportunities in the advanced energy sector. Examples of these best 
practices and a fully cited version of the report can be found on the American Jobs 
Project website at http://americanjobsproject.us/. Furthermore, the American Jobs 
Project can continue to serve as a partner to Illinois by organizing working groups 
and conducting deeper analyses, such as identifying supply chain gaps, exploring 
policy strategies, and evaluating the state's comparative advantage in other 
advanced industries. 
 
When a state succeeds in building an economic cluster, the benefits are felt 
throughout the state: a more resilient state economy, a skilled twenty-first century 
workforce that is trained for the jobs of tomorrow, a firm base of young people 
optimistic about job opportunities close to home, and a rich hub for innovation and 
collaboration.  

  

http://americanjobsproject.us/
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Appendix A: Jobs Modeling 
Methodology  
Modeling Approach 
The American Jobs Project combines existing tools, analyses, and projections from 
several reputable sources to estimate job potential. Rather than providing a specific 
estimate, we show jobs potential across a range of possible outcomes. All jobs are 
shown as the average annual jobs that could exist during the analysis timeline 
(2017–2030). The actual number of jobs in any given year could vary significantly 
from the average, and the annual average is intended to be a target over the 
analysis timeline.  
 
We believe the key to job creation lies in local action. Our estimates are intended to 
start a conversation about how local stakeholders can work together to set their 
goals and utilize the same tools and data that we have used to estimate potential 
impacts.  
 
Specifically, the grid-scale advanced energy storage analysis utilized IMPLAN, a 
proprietary model maintained by the Minnesota IMPLAN Group. Additionally, 
industry growth estimates and benchmarks from IBISWorld, the National 
Renewable Energy Laboratory, and BCC Research were used to generate impacts 
across different levels of U.S. market penetration. Grid-scale advanced energy 
storage is a subset of the larger advanced energy storage industry and does not 
have a specific designation in the North American Industry Classification System, 
the basis for most macroeconomic analysis and reporting. To estimate economic 
impacts for grid-scale advanced energy storage, we use its “parent” industry to 
model the spending patterns of businesses. For this grid-scale advanced energy 
storage analysis, the rechargeable battery manufacturing industry was used. 
Advanced energy storage technologies scale in a similar fashion, based on end use. 
Though specific chemistries may vary, similar processes are used to package cells 
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together, stack them into their final housing, and connect them to battery 
management systems. 
 
Several supply chain scenarios are presented to identify the impacts of growing the 
Illinois supply chain. The lowest scenario uses the current Illinois economy as the 
model to represent the impacts of targeting direct grid-scale advanced energy 
storage jobs and not developing the grid-scale advanced energy storage supply 
chain. The highest scenario uses the entire U.S. economy as the model to represent 
the impacts of Illinois having as complete of a grid-scale advanced energy storage 
supply chain as the entire United States. A “median” scenario gives the median 
between the upper and lower bounds presented by the other scenarios, and is 
used as Illinois’ target jobs potential in this report.  
 
It is important to note that we do not include any impacts associated with the 
construction of new facilities that may result from an increased number of grid-
scale advanced energy storage firms locating in the Illinois economy during the 
analysis timeline, nor do we include construction, operations, maintenance and 
management services associated with deployment of storage on the grid.  

Introduction to IMPLAN 
IMPLAN is a proprietary regional economic analysis model, maintained by the 
Minnesota IMPLAN Group. It uses average expenditure data to estimate how 
industry spending cascades throughout the economy to suppliers and consumer-
facing industries. IMPLAN tracks multiple rounds of indirect and induced spending 
impacts, until that spending “leaks” out of the selected regional economy. A region 
is defined by the user, and can be as small as a county or as large as the entire U.S. 
economy. For this analysis, both the state of Illinois and the entire United States 
were used.  
 
When a change of spending occurs in an economy, such as increased income for 
the grid-scale advanced energy storage industry, spending also increases for 
supplying industries and the workforce. This cascading spending, or multiplier 
effect, can generate an economic impact that is larger than the initial spending. This 
multiplier effect is created through multiple rounds of spending by industries 
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paying their suppliers and employees. The supplier industries and employees, in 
turn, spend their money on other products or services in the economy. As the 
rounds of spending continue, money “leaks” out of the economy for purchasing 
products and services that are not available in the region. These leakages are 
determined by local purchasing coefficients, which are built in to IMPLAN’s models. 
For example, an industry that relies heavily on imported commodity products or 
foreign labor will have a lower impact on the economy than an industry that can 
purchase nearly all of its supplies in the regional economy.  
 
The resulting impacts from the spending, including tax revenues, are summed and 
presented across three impact categories: 

• Direct – Increased payments to target industries that support employees of 
those industries and generate the expenditures that begin to cascade 
through the economy. 

• Indirect – Impacts created by industry-to-industry spending, such as supply 
chain purchases, that are first created by direct spending from the target 
industry and then through increased spending by suppliers to their supply 
chain. 

• Induced – Employees of the target industry and their suppliers consume 
products and services, as a result of being supported by direct and indirect 
spending (e.g., workers buy homes, cars, haircuts, and coffee). In turn, the 
consumer-facing industries can support their employees and those 
employees spend more of their income on products and services in the 
economy.  
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AJP used the most recent version of IMPLAN for this analysis, which includes 2013 
data and improved modeling for regional imports and exports. The IMPLAN model 
utilizes input-output data from U.S. National Income and Product Accounts (NIPA) 
at the Bureau of Economic Analysis. The model includes 526 economic sectors that 
are tied to the North American Industry Classification System codes. Region-specific 
multipliers follow the flow of spending from where it originates, as it cascades 
throughout supplier industries and employee spending, and eventually “leaks” out 
of the regional economy. The sum of the direct and multiple rounds of secondary 
spending show the total impacts, including jobs created or sustained, tax revenues, 
proprietor income, and economic output.  

Direct Economic Impacts 

Indirect Economic Impacts Induced Economic Impacts 

• Increase in industrial output of target industry companies 
• Increase in GDP contributed by target industry deployment activity 
• Increase in local, state, and federal taxes 
• Jobs created or sustained due to payments to the companies supporting the 

target industry  

• Increase in equipment 
and material sales to 
companies that support 
the target industry 

• Jobs created to support 
higher demand of 
equipment, materials, and 
services  

• Increase in sales of 
consumer goods and 
services 

• Jobs created to support 
greater household 
spending on food, 
housing, clothing, health, 
education, etc. 

$ Purchases 
Equipment 
and Materials 

$ Purchases 

Goods and 
Services 

Goods and 
Services 

$ Purchases 
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Limitations of IMPLAN 
It is important to note the limitations of these modeling methods. As mentioned, 
the estimates shown are only average annual jobs created or sustained and we 
base this off of the total job-years, or one full-time equivalent job sustained for one 
year, that exist within the timeframe of our analysis. This does not mean that every 
year will have the same number of jobs over the timeline. Any given year could be 
above or below the average we present. Job losses in industries that compete with 
those in our analysis are also not evaluated. Models do not perfectly predict 
behavior, so indirect and induced job estimates could vary greatly based on the 
reality of what is actually purchased locally. Also, foreign and domestic competition 
can play a significant role in limiting the potential for job creation. The estimates 
presented in this report are highly dependent on sustained local action towards 
developing and maintaining these industries.  

Model Inputs 
The first step to conducting the economic impact modeling was to identify how to 
characterize the grid-scale advanced energy storage industry. As previously 
mentioned, the rechargeable battery manufacturing industry was used, as it is the 
“parent” industry to the grid-scale advanced energy storage industry. Similar skills, 
processes, and products are utilized within this industry.  
 
Second, a model for estimating the future demand for grid-scale advanced energy 
storage technologies was needed. Estimates of market demand for grid-scale 
advanced energy storage technologies through 2020 were taken from BCC 
Research reports for grid-scale advanced energy storage.293 Annual demand 
through 2030 was derived from the current market demand estimates through 
2020 and applying the same compound annual growth rate through 2030. We 
assume, for this analysis, that the rate stays constant past 2020 through 2030.  
 
Third, a model for estimating wages and owner income was needed. Estimates of 
average wages and owner income were taken from the lithium-ion battery 
manufacturing industry report from IBISWorld.294  
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Finally, the current market penetration of Illinois’ grid-scale advanced energy 
storage industry was estimated as a function of current employment in the 
industry. IBISWorld’s ratio for employment per unit of revenue and the current 
concentration of firms in Illinois were applied to BCC’s market demand totals to 
estimate current employment and revenues. This estimate was cross-checked with 
other estimates of current advanced energy storage employment in Illinois to 
ensure it was reasonable.295 Scenarios were developed by exploring modest 
increases in the estimated market share. To create the “Low” scenario, NREL’s 
Renewable Energy Futures estimate of grid-scale deployment was used. The 
percent of national grid-scale storage expected to be deployed in Illinois was used 
as an estimate of the state only meeting demand for what would be deployed 
within the state. The “High” scenario utilized IBISWorld’s market penetration 
estimate of the current market. Impacts from improving supply chain concentration 
utilized both the current Illinois economy, an equivalent to the current U.S. 
economy, and a median between these two extremes. Using Illinois’ current 
economy for the first supply chain scenario would indicate that Illinois attracts no 
new businesses to supply their grid-scale advanced energy storage industry. Using 
the U.S. economy as an “U.S. Equivalent” scenario would indicate that Illinois 
attracts suppliers that could meet the same demand as the current U.S. economy. 
The “Current” scenario is a lower bound and the “U.S Equivalent” scenario is an 
upper bound. The “Median” scenario is used to identify a reasonable target number 
of jobs for Illinois.  

Model Outputs 
Once the data was prepared for input into IMPLAN, we ran the model for each 
scenario and generated the outputs. Outputs were reported for direct, indirect and 
induced impacts under each scenario in terms of employment, labor income, GDP, 
total economic output, and state/local and federal tax revenue. Only employment is 
presented in the report, and we represent this output as the average annual 
employment during the analysis period. The additional output data is available by 
request.  
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Appendix B: Highlighted 
Economic Development 
Programs and Initiatives  
Program Description Assistance 

Type 
Status 

Advantage 
Illinois296 

Leverages $78 million from the federal 
State Small Business Credit Initiative 
(SSBCI) to encourage loans for small 
businesses. The Capital Access 
Program provides lenders additional 
reserve coverage and the Participation 
Loan Program purchases portions of 
bank term loans to reduce risk to 
lenders. 

Loan Active 

Economic 
Development for 
a Growing 
Economy 
(EDGE)297 

Offers a slate of tax credits to 
companies that locate or expand 
operations in Illinois when they are 
considering other states and have the 
potential to provide added revenue 
and new jobs for Illinois. 

Tax Credit Active 

Emerging 
Technological 
Enterprises 
Program298 

Provides grants, loans, and other 
investments to support advanced 
technology initiatives. 

Grant Active 

Illinois Enterprise 
Zone Program299 

Offers a slate of state and local tax 
incentives, regulatory relief, and 
improved government services to 
businesses locating or expanding in 
economically depressed areas. 

Tax Credit Active 

Illinois Finance Offers loan participation to Illinois Loan Active 
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Authority (IFA) 
Participation 
Loan Program300 

businesses in conjunction with their 
lenders. Purchases up to the lesser of 
$500,000 or a 50 percent participation 
in the loan. 

Angel Investment 
Credit Program301 

Provides $10 million in tax credits 
annually to qualified investors who 
invest in high-potential, early-stage 
companies based in the state. 

Tax Credit Inactive 

Invest Illinois 
Venture Fund302 

Serves as a state venture capital fund 
through Advantage Illinois that 
supports high-potential, early-stage 
companies. 

Venture 
Capital 

Inactive 

Renewable 
Energy Business 
Development 
Program303 

Provides state funds to support the 
development of renewable energy 
businesses and manufacturers. 

Grant Inactive 

Small Business 
Job Creation Tax 
Credit304 

Offers a $2,500 tax credit to eligible 
small businesses that create new full-
time jobs. 

Tax Credit Inactive 

 
  



 92 

 
                                                
1 “Economy and Terrorism Are Top Issues for Voters in 2016,” Pew Research Center, July 7,2016, 
accessed October 25, 2016, http://www.people-press.org/2016/07/07/4-top-voting-issues-in-2016-
election/4_1-2/; Justin McCarthy, “Economy Continues to Rank as Top U.S. Problem,” Gallup, May 16, 
2016, accessed October 25, 2016, http://www.gallup.com/poll/191513/economy-continues-rank-top-
problem.aspx?g_source=position4&g_medium=related&g_campaign=tiles. 
2 Enrico Moretti, The New Geography of Jobs, (New York: First Mariner Books 2013), 22-28. 
3 “The Low-Wage Recovery and Growing Inequality,” National Employment Law Project, pg. 2, August 
2012, accessed November 24, 2016, 
http://www.nelp.org/content/uploads/2015/03/LowWageRecovery2012.pdf. 
4 Ibid. 
5 George W. Bush, Decision Points (New York: Crown Publishers, 2010), pg. 427. 
6 Martin LaMonica, “John Doerr: Not Nearly Enough Money Going to Green Tech,” CNET, April 12, 
2008, accessed November 28, 2016, http://www.cnet.com/news/john-doerr-not-nearly-enough-
money-going-to-green-tech/; “Energy Industry Spotlight,” U.S. Department of Commerce International 
Trade Administration, accessed October 25, 2016, https://www.selectusa.gov/energy-industry-united-
states. 
7 “Advanced Energy Now 2016 Market Report,” Advanced Energy Economy, pg. 4, March 2016, 
accessed October 20, 2016, http://info.aee.net/hubfs/PDF/AEN-2016-Market-Report.pdf. 
8 Ibid. 
9 “Renewable Energy and Jobs: Annual Review 2016,” International Renewable Energy Agency, pg. 4 and 
17, 2016, accessed October 25, 2016, 
http://www.se4all.org/sites/default/files/IRENA_RE_Jobs_Annual_Review_2016.pdf; “Renewable 
Energy Benefits: Measuring the Economics,” International Renewable Energy Agency, pg. 40, 2016, 
accessed November 8, 2016, 
http://www.irena.org/DocumentDownloads/Publications/IRENA_Measuring-the-
Economics_2016.pdf. 
10 Jacob Goldstein, “Manufacturing Jobs Aren’t Coming Back, No Matter Who’s President,” National 
Public Radio, June 28, 2013, accessed November 28, 2016, 
http://www.npr.org/sections/money/2012/10/17/163074704/manufacturing-jobs-arent-coming-
back-no-matter-whos-president; Eduardo Porter, “The Mirage of a Return to Manufacturing 
Greatness,” The New York Times, April 26, 2016, accessed November 8, 2016, 
http://www.nytimes.com/2016/04/27/business/economy/the-mirage-of-a-return-to-manufacturing-
greatness.html. 
11 “Clean Energy Defies Fossil Fuel Price Crash to Attract Record $329bn Global Investment in 2015,” 
Bloomberg New Energy Finance, January 14, 2016, accessed November 28, 2016, 
https://about.bnef.com/press-releases/clean-energy-defies-fossil-fuel-price-crash-to-attract-record-
329bn-global-investment-in-2015/. 

 



 93 

                                                                                                                                                       
12 Luke Mills and Angus McCrone, “Clean Energy Investment By the Numbers – End of Year 2015,” 
Bloomberg New Energy Finance, January 3, 2015, accessed November 28, 2016, 
https://www.bnef.com/dataview/clean-energy-investment/index.html. 
13 Jeff McMahon, “Americans Want America to Run on Solar and Wind,” Forbes, January 1, 2015, 
accessed November 28, 2016, http://www.forbes.com/sites/jeffmcmahon/2015/01/01/americans-
want-america-to-run-on-solar-and-wind/. 
14 “Renewable Energy Prospects: United States of America,” International Renewable Energy Agency, 
pg. 2, January 2015, accessed October 25, 2016, 
http://www.irena.org/REmap/IRENA_REmap_USA_report_2015.pdf. 
15 “2017 U.S. Energy and Employment Report, U.S. Department of Energy, pg. 8-9, January 2017, 
accessed January 17, 2017, 
https://energy.gov/sites/prod/files/2017/01/f34/2017%20US%20Energy%20and%20Jobs%20Report_0
.pdf. 
16 Ibid. 
17 “The Clean Energy Future,” Synapse Energy Economics, 2015, accessed November 28, 
2016, http://www.synapse-energy.com/sites/default/files/Clean-Energy-Future-15-054.pdf. 
18 “Table B-3a. Average hourly and weekly earnings of all employees on private nonfarm payrolls by 
industry sector, seasonally adjusted,” U.S. Bureau of Labor Statistics, November 4, 2016, accessed 
November 28, 2016, http://www.bls.gov/web/empsit/ceseeb3a.htm; “Minimum Wage,” U.S. 
Department of Labor, accessed November 28, 
2016, https://www.dol.gov/general/topic/wages/minimumwage. 
19 Richard Fry and Rakesh Kochhar, “Are you in the American middle class?,” Pew Research 
Center, May 11, 2016, accessed November 28, 2016, http://www.pewresearch.org/fact-
tank/2016/05/11/are-you-in-the-american-middle-class/. 
20 Enrico Moretti, The New Geography of Jobs, (New York: First Mariner Books 2013), pg. 61.  
21 Michael E. Porter, “Clusters of Innovation: Regional Foundations of U.S. Competitiveness,” Council 
on Competitiveness, pg. 7, October 2001, accessed November 28, 2016, 
http://www.hbs.edu/faculty/Publication%20Files/COI_National_05202014_ad0fe06c-674c-494b-96f6-
6882db4e6aaf.pdf. 
22 Ibid. 
23 Ibid, pg. 53-54. 
24 “What Are Clusters?,” Harvard Business School's Institute for Strategy & Competitiveness, accessed 
November 28, 2016, http://www.isc.hbs.edu/competitiveness-economic-development/frameworks-
and-key-concepts/Pages/clusters.aspx. 
25 “New England's Cleantech Innovation Landscape,” Harvard Business School's Institute for Strategy & 
Competitiveness, February 2014, accessed November 28, 2016, 
http://www.clustermapping.us/resource/new-englands-cleantech-innovation-landscape-snapshot-
growing-cluster. 
26 Christian H.M. Ketels and Olga Memedovic, “From clusters to cluster-based economic 
development,” Int. J. Technological Learning, Innovation, and Development 1, no. 2 (2008), accessed 
January 10, 2017, 

 



 94 

                                                                                                                                                       
https://www.clustermapping.us/sites/default/files/files/resource/From_clusters_to_cluster-
based_economic_development.pdf; Eugene L. Seeley, “A New View on Management Decisions that 
Lead to Locating Facilities in Industrial Clusters,” The Journal of Business Inquiry, 2011, accessed 
January 26, 2017, https://www.uvu.edu/woodbury/docs/anewvewonmanagement.pdf. 
27 Enrico Moretti, “Local Multipliers,” American Economic Review: Papers & Proceedings 100 (May 2010), 
accessed November 28, 2016, http://eml.berkeley.edu//~moretti/multipliers.pdf. 
28 “Illinois: Profile Analysis,” U.S. Energy Information Administration, March 17, 2016, accessed 
December 14, 2016, http://www.eia.gov/state/analysis.cfm?sid=IL. 
29 Ibid. 
30 “Electricity Data Browser,” U.S. Energy Information Administration, 2015, accessed December 14, 
2016, 
http://www.eia.gov/electricity/data/browser/#/topic/0?agg=2,0,1&fuel=vvvvu&geo=0000g&sec=g&lin
echart=ELEC.GEN.ALL-IL-99.A&columnchart=ELEC.GEN.ALL-IL-99.A&map=ELEC.GEN.ALL-IL-
99.A&freq=A&start=2014&end=2015&ctype=linechart&ltype=pin&rtype=s&pin=&rse=0&maptype=0. 
31 “Illinois: Profile Analysis,” U.S. Energy Information Administration, March 17, 2016, accessed 
December 14, 2016, http://www.eia.gov/state/analysis.cfm?sid=IL; “Ethanol Facilities’ Capacity by 
State,” Nebraska Energy Office, October 20, 2016, accessed February 1, 2017, 
http://www.neo.ne.gov/statshtml/121.htm. 
32 “Table C3. Primary Energy Consumption Estimates, 2014,” U.S. Energy Information Administration, 
2014, accessed December 14, 2016, 
http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_sum/html/sum_btu_totcb.html.  
33 “State of Illinois: Goals Status Report for Energy Efficiency and Renewable Energy,” Illinois 
Department of Commerce & Economic Opportunity, pg. 44-45, 2016, accessed December 14, 2016, 
http://www.eenews.net/assets/2016/03/28/document_ew_03.pdf. 
34 “Illinois Wind Energy,” American Wind Energy Association, accessed December 14, 2016, 
http://awea.files.cms-plus.com/FileDownloads/pdfs/Illinois.pdf. 
35 “Levelized Cost of Electricity in the United States by County,” The University of Texas at Austin, 
accessed February 1, 2017, http://calculators.energy.utexas.edu/lcoe_map/#/county/tech. 
36 Ibid.  
37 “Illinois Solar,” Solar Energy Industries Association, accessed February 1, 2017, 
http://www.seia.org/state-solar-policy/illinois. 
38 “Solar Market Insight Report 2016 Q4,” Solar Energy Industries Association, 2016, accessed 
December 27, 2016, http://www.seia.org/research-resources/solar-market-insight-report-2016-q4.  
39 Kari Lyderson, “In Illinois, New Rules Expected to Make Solar Faster and Cheaper,” Midwest Energy 
News, October 19, 2016, accessed February 1, 2017, http://midwestenergynews.com/2016/10/19/in-
illinois-new-rules-expected-to-make-solar-faster-and-cheaper/. 
40 “Clean Jobs Illinois 2015,” Clean Energy Trust, 2015, accessed December 14, 2016, 
http://www.cleanjobsillinois.com/2015/. 
41 Ibid. 
42 “Illinois Solar,” Solar Energy Industries Association, accessed February 1, 2017, 
http://www.seia.org/state-solar-policy/illinois. 

 



 95 

                                                                                                                                                       
43 “Electric Utilities in Illinois Map,” Illinois Energy Association, January 21, 2015, accessed February 1, 
2017, http://www.ilenergyassn.org/electric-utilities-illinois-map/. 
44 “Company Information,” ComEd, March 30, 2015, accessed December 14, 2016, 
https://www.comed.com/AboutUs/Pages/CompanyInformation.aspx. 
45 “Electric Power Markets: National Overview,” Federal Energy Regulatory Commission, February 29, 
2016, accessed February 21, 2017, https://www.ferc.gov/market-oversight/mkt-electric/overview.asp. 
46 “Energy Primer, A Handbook of Energy Market Basics,” Federal Energy Regulatory Commission, pg. 
40, November 2015, accessed April 3, 2017, http://www.ferc.gov/market-oversight/guide/energy-
primer.pdf. 
47 “About Us,” Ameren Illinois, accessed December 14, 2016, https://www.ameren.com/illinois/about-
us. 
48 “Ameren Corporate Facts” Ameren Corporation, February 2016, accessed February 21, 
2017, https://q9u5x5a2.ssl.hwcdn.net/-/Media/Corporate-Site/Files/about-
ameren/AmerenCorporateFactSheet.pdf. 
49 “Electric Power Markets: National Overview,” Federal Energy Regulatory Commission, February 29, 
2016, accessed February 1, 2017, https://www.ferc.gov/market-oversight/mkt-electric/overview.asp. 
50 “ICC at a Glance,” Illinois Commerce Commission, accessed February 21, 2017, 
https://www.icc.illinois.gov/about.aspx.  
51 “Welcome to the Illinois Power Agency,” Illinois Power Agency, accessed February 21, 2017, 
https://www.illinois.gov/sites/ipa/Pages/default.aspx.  
52 David Roberts, “Illinois passes huge, bipartisan energy bill, proves democracy still works,” Vox, 
December 8, 2016, accessed December 14, 2016, http://www.vox.com/energy-and-
environment/2016/12/8/13852856/illinois-energy-bill. 
53 “Industry Clusters in the Chicago Metropolitan Area,” CMAP, September 25, 2015, accessed 
February 1, 2017, http://www.cmap.illinois.gov/about/updates/-
/asset_publisher/UIMfSLnFfMB6/content/industry-clusters-in-the-chicago-metropolitan-region. 
54 “Illinois Economy and Fiscal Policy Report,” State of Illinois Governor’s Office of Management and 
Budget, pg. 3, November 15, 2016, accessed February 21, 2017, 
https://www.illinois.gov/gov/budget/Documents/Economic%20and%20Fiscal%20Policy%20Reports/F
Y%202016/Economic%20and%20Fiscal%20Policy%20Report%202018-2022%2011.15.16.pdf.  
55 Will Connors, “Illinois Budget Woes Stir Businesses to Action,” Wall Street Journal, December 27, 
2016, accessed February 1, 2017, http://www.wsj.com/articles/illinois-budget-woes-stir-businesses-
to-action-1482877882.  
56 Marwa Eltagouri, “Illinois loses more residents in 2016 than any other state,” Chicago Tribune, 
December 21, 2016, accessed March 28, 2017,  
http://www.chicagotribune.com/news/local/breaking/ct-illinois-population-decline-met-20161220-
story.html; “Manufacturing: All Employees, In Thousands, Illinois, 2000-2017,” U.S. Bureau of Labor 
Statistics, accessed March 28, 2017, 
https://data.bls.gov/timeseries/SMS17000003000000001?amp%253bdata_tool=XGtable&output_vie
w=data&include_graphs=true.  

 



 96 

                                                                                                                                                       
57 “Energy Storage Study: Funding and Knowledge Sharing Priorities," AECOM Australia Pty Ltd, pg. 23-
28, July 13, 2015, accessed February 22, 2016, http://arena.gov.au/files/2015/07/AECOM-Energy-
Storage-Study.pdf.  
58 “State Strategies for Advancing the Use of Energy Storage,” National Governors Association, pg. 4, 
October 21, 2016, accessed February 21, 2017, 
https://www.nga.org/files/live/sites/NGA/files/pdf/2016/1610StateStrategiesEnergyStorage.pdf.  
59 Seth Mullendore, “Energy Storage and Electricity Markets,” Clean Energy Group, pg. 14, August 
2015, accessed February 10, 2016, http://www.cleanegroup.org/wp-content/uploads/Energy-
Storage-And-Electricity-Markets-August-2015.pdf. 
60 “State Strategies for Advancing the Use of Energy Storage,” National Governors Association, pg. 4, 
October 21, 2016, accessed February 21, 2017, 
https://www.nga.org/files/live/sites/NGA/files/pdf/2016/1610StateStrategiesEnergyStorage.pdf. 
61 Lisa Bertagnoli, “How to cut energy usage in half? Start with a 60,000-pound battery,” Crain’s 
Chicago Business, June 7, 2016, accessed February 21, 2017, 
http://www.chicagobusiness.com/article/20160607/NEWS07/160609875/how-to-cut-energy-usage-
in-half-start-with-a-60-000-pound-battery.  
62 David Unger, “Chicago Aquarium’s Battery Will Have Broader Impact on the Grid,” Midwest Energy 
News, October 3, 2016, accessed February 21, 2017, 
http://midwestenergynews.com/2016/10/03/chicago-shedd-aquarium-solar-battery-will-have-
broader-impact-on-the-grid/. 
63 “Chicago’s Shedd Aquarium Making Waves to Become First Smart-Powered Aquarium in the 
Country,” Shedd Aquarium, January 28, 2013, accessed February 21, 2017, 
http://www.sheddaquarium.org/globalassets/press-releases-2013/january/chicagos-shedd-
aquarium-making-waves-to-become-first-smart-powered.pdf.  
64 Lisa Bertagnoli, “How to cut energy usage in half? Start with a 60,000-pound battery,” Crain’s 
Chicago Business, June 7, 2016, accessed February 21, 2017, 
http://www.chicagobusiness.com/article/20160607/NEWS07/160609875/how-to-cut-energy-usage-
in-half-start-with-a-60-000-pound-battery. 
65 “Levelized Cost of Storage—Version 2.0,” Lazard, pg. 8, December 2016, accessed February 21, 
2017, https://www.lazard.com/media/438042/lazard-levelized-cost-of-storage-v20.pdf. 
66 Seth Mullendore, “Energy Storage and Electricity Markets,” Clean Energy Group, August 2015, 
accessed February 10, 2016, http://www.cleanegroup.org/wp-content/uploads/Energy-Storage-And-
Electricity-Markets-August-2015.pdf. 
67 Garrett Fitzgerald, James Mandel, Jesse Morris, and Hervé Touati, “The Economics of Battery 
Energy Storage: How multi-use, customer-sited batteries deliver the most services and value to 
customers and the grid,” Rocky Mountain Institute, pg. 3, September 2015, accessed February 21, 
2017, http://www.rmi.org/electricity_battery_value.  
68 “State Strategies for Advancing the Use of Energy Storage,” National Governors Association, pg. 6-13, 
October 21, 2016, accessed February 21, 2017, 
https://www.nga.org/files/live/sites/NGA/files/pdf/2016/1610StateStrategiesEnergyStorage.pdf. 

 



 97 

                                                                                                                                                       
69 “Technology Roadmap: Energy Storage,” International Energy Agency, pg. 9, March 19, 2014, 
accessed February 21, 2017, 
https://www.iea.org/publications/freepublications/publication/technology-roadmap-energy-storage-
.html. 
70 Seth Mullendore, “Energy Storage and Electricity Markets,” Clean Energy Group, August 2015, 
accessed February 21, 2017, http://www.cleanegroup.org/wp-content/uploads/Energy-Storage-And-
Electricity-Markets-August-2015.pdf. 
71 John Fialka, “World’s Largest Storage Battery Will Power Los Angeles,” Scientific American, July 7, 
2016, accessed February 21, 2017, http://www.scientificamerican.com/article/world-s-largest-
storage-battery-will-power-los-angeles/. 
72 “Illinois Projects,” Department of Energy Global Energy Storage Database, accessed February 3, 2017, 
http://www.energystorageexchange.org/projects/advanced_search.  
73 “State of Charge Massachusetts Energy Storage Initiative,” Massachusetts Department of Energy 
Resources, pg. vi, September 2016, accessed February 21, 2017, 
http://www.mass.gov/eea/docs/doer/state-of-charge-report.pdf. 
74 Madeline Leclair, “Lithium Battery Manufacturing in the U.S.,” IBISWorld, pg. 18, August 2016, 
accessed February 3, 2017, 
http://clients1.ibisworld.com/reports/us/industry/default.aspx?entid=4499.  
75 “Joint Center for Energy Storage Research Brochure,” Argonne National Laboratory, pg. 10, 
November 17, 2016, accessed February 21, 2017, 
https://anl.app.box.com/s/wpgu2fhgiwlhb0ygf1lxbkgjuiqil6g6.  
76 “State of Charge Massachusetts Energy Storage Initiative,” Massachusetts Department of Energy 
Resources, pg. vi, September 2016, accessed February 21, 2017, 
http://www.mass.gov/eea/docs/doer/state-of-charge-report.pdf. 
77 “Illinois Projects,” Department of Energy Global Energy Storage Database, accessed February 3, 2017, 
http://www.energystorageexchange.org/projects/advanced_search.  
78 Madeline Leclair, “Lithium Battery Manufacturing in the U.S.,” IBISWorld, pg. 18, August 2016, 
accessed February 3, 2017, 
http://clients1.ibisworld.com/reports/us/industry/default.aspx?entid=4499. 
79 Julia Pyper, “Clean Energy Advocates Praise Passage of Major Illinois Energy Bill,” Greentech Media, 
December 2, 2016, accessed February 21, 2017, 
https://www.greentechmedia.com/articles/read/clean-energy-advocates-praise-passage-of-major-
illinois-energy-bill; Dan Petrella, “Opponents say impact of Exelon energy bill uncertain for 
businesses, customers,” The Southern Illinoisan, December 4, 2016, accessed February 21, 2017, 
http://thesouthern.com/news/local/govt-and-politics/opponents-say-impact-of-exelon-energy-bill-
uncertain-for-businesses/article_938d8081-1ffa-5a0e-a4aa-e39a6f3dadd6.html. 
80 Gavin Bade, “Inside construction of the world’s largest lithium ion battery storage facility,” Utility 
Dive, December 6, 2016, accessed February 21, 2017, http://www.utilitydive.com/news/inside-
construction-of-the-worlds-largest-battery-energy-storage-facility/431765/. 
81 David Baker and Jeremy Adelman, “Support from Smart Grid Cluster Allows Illinois Innovation 
Ecosystem to Thrive (Illinois Innovation Day Guest Blog Post,” Illinois Innovation Index, March 31, 

 



 98 

                                                                                                                                                       
2014, accessed February 21, 2017, http://www.illinoisinnovation.com/innovation-index/support-
smart-grid-cluster-illinois-innovation-ecosystem-thrive-illinois-innovation-day-guest-blog-post/.  
82 “U.S. Energy Storage Monitor: Q4 2016 Executive Summary,” GTM Research, pg. 9, December 2016, 
accessed February 21, 2017, https://www.greentechmedia.com/research/subscription/u.s.-energy-
storage-monitor. 
83 “Industry clusters in the Chicago metropolitan region,” CMAP, September 25, 2015, accessed 
February 3, 2017, http://www.cmap.illinois.gov/about/updates/-
/asset_publisher/UIMfSLnFfMB6/content/industry-clusters-in-the-chicago-metropolitan-region. 
84 Peter Maloney, “How IPL wants FERC to transform MISO energy storage tariffs,” Utility Dive, 
November 8, 2016, accessed February 21, 2017, http://www.utilitydive.com/news/how-ipl-wants-
ferc-to-transform-miso-energy-storage-tariffs/429805/. 
85 Peter Maloney, “FERC seeks comment on new rules for energy storage in wholesale power 
markets,” Utility Dive, November 18, 2016, accessed February 21, 2017, 
http://www.utilitydive.com/news/ferc-seeks-comment-on-new-rules-for-energy-storage-in-
wholesale-power-marke/430706/. 
86 Robert Walton, “MISO: Generation shortfall possible by 2018,” Utility Dive, June 14, 2016, accessed 
February 21, 2017, http://www.utilitydive.com/news/miso-generation-shortfall-possible-by-
2018/420853/. 
87 Dan Miner, “Tesla hopes to choose sites for three more factories in 2017,” Buffalo Business First, 
February 22, 2017, accessed March 28, 2017, 
http://www.bizjournals.com/buffalo/news/2017/02/22/tesla-hopes-to-choose-sites-for-three-
more.html.  
88 Jason Deign, “European Rives Line Up Against Tesla in the Race to Build Gigafactories,” Greentech 
Media, December 5, 2016, accessed February 3, 2017, 
https://www.greentechmedia.com/articles/read/euro-gigafactory-rivals-line-up-against-tesla. 
89 “U.S. Energy Storage Monitor: Q4 2016 Executive Summary,” GTM Research, pg. 10, December 
2016, accessed February 3, 2017, https://www.greentechmedia.com/research/subscription/u.s.-
energy-storage-monitor. 
90 Peter Maloney, “With big gains in the Q3, energy storage market set to finish strong in 2016,” Utility 
Dive, December 13, 2016, accessed February 3, 2017, http://www.utilitydive.com/news/with-big-
gains-in-the-q3-energy-storage-market-set-to-finish-strong-in-201/432211/. 
91 “Energy Storage: An Underappreciated Disruptor,” Morgan Stanley Research, pg. 7, February 5, 
2017.  
92 “Data Visualization,” Department of Energy Office of Electricity Delivery & Energy Reliability, accessed 
February 21, 2017, http://www.energystorageexchange.org/projects/data_visualization. 
93 “U.S. Energy Storage Monitor: Q1 2017 Executive Summary,” GTM Research, pg. 4, March 2017; 
Mike Munsell, “In Shift to Longer-Duration Applications, US Energy Storage Installations Grow 100% 
in 2016,” Greentech Media, accessed March 28, 2017, 
https://www.greentechmedia.com/articles/read/in-shift-to-longer-duration-applications-us-energy-
storage-installations-gr.  

 



 99 

                                                                                                                                                       
94 State Strategies for Advancing the Use of Energy Storage,” National Governors Association, pg. 2, 
October 21, 2016, accessed February 21, 2017, 
https://www.nga.org/files/live/sites/NGA/files/pdf/2016/1610StateStrategiesEnergyStorage.pdf. 
95 “Illinois Projects,” Department of Energy Global Energy Storage Database, accessed February 3, 2017, 
http://www.energystorageexchange.org/projects/advanced_search. 
96 “State of Charge Massachusetts Energy Storage Initiative,” Massachusetts Department of Energy 
Resources, pg. vi, September 2016, accessed February 21, 2017, 
http://www.mass.gov/eea/docs/doer/state-of-charge-report.pdf. 
97 “U.S. Energy Storage Monitor: Q2 2016 Executive Summary,” GTM Research, pg. 11, June 2016, 
accessed February 22, 2017, https://www.greentechmedia.com/research/subscription/u.s.-energy-
storage-monitor. 
98 “U.S. Energy Storage Monitor: Q4 2016 Executive Summary,” GTM Research, pg. 9, December 2016, 
accessed February 22, 2017, https://www.greentechmedia.com/research/subscription/u.s.-energy-
storage-monitor. 
99 “Data Visualization,” Department of Energy Office of Electricity Delivery & Energy Reliability, accessed 
February 21, 2017, http://www.energystorageexchange.org/projects/data_visualization. 
100 “U.S. Energy Storage Monitor: Q4 2016 Executive Summary,” GTM Research, pg. 4, December 2016, 
accessed February 22, 2017, https://www.greentechmedia.com/research/subscription/u.s.-energy-
storage-monitor. 
101 Gavin Bade, “Inside construction of the world’s largest lithium ion battery storage facility,” Utility 
Dive, December 6, 2016, accessed February 21, 2017, http://www.utilitydive.com/news/inside-
construction-of-the-worlds-largest-battery-energy-storage-facility/431765/; “U.S. Energy Storage 
Monitor: Q4 2016 Executive Summary,” GTM Research, pg. 4, December 2016, accessed February 3, 
2017, https://www.greentechmedia.com/research/subscription/u.s.-energy-storage-monitor. 
102 Daniel Cusick, “The Year Battery Storage Turned the Corner,” E&E News, December 23, 2016, 
accessed February 21, 2017, http://www.eenews.net/climatewire/stories/1060047645. 
103 Dan Miner, “Tesla hopes to choose sites for three more factories in 2017,” Buffalo Business First, 
February 22, 2017, accessed March 28, 2017, 
http://www.bizjournals.com/buffalo/news/2017/02/22/tesla-hopes-to-choose-sites-for-three-
more.html.  
104 Madeline Leclair, “Lithium Battery Manufacturing in the U.S.,” IBISWorld, pg. 12, August 2016, 
accessed February 22, 2017, 
http://clients1.ibisworld.com/reports/us/industry/default.aspx?entid=4499. 
105 “Energy Storage Roadmap for New York’s Electric Grid,” New York Battery and Energy Storage 
Technology Consortium, pg. 22, January 2016, accessed February 21, 2017, https://www.ny-
best.org/sites/default/files/type-page/39090/attachments/NY-
BEST%20Roadmap_2016_finalspreads.c.pdf; Eric Wesoff, “How Soon Can Tesla Get Battery Cell Costs 
Below $100 per Kilowatt-Hour,” Greentech Media, March 15, 2016, accessed February 21, 2017, 
https://www.greentechmedia.com/articles/read/How-Soon-Can-Tesla-Get-Battery-Cell-Cost-Below-
100-per-Kilowatt-Hour.  

 



 100 

                                                                                                                                                       
106 “Advanced Energy Now 2016 Market Report,” Advanced Energy Economy, pg. 58, March 2016, 
accessed February 3, 2017, http://info.aee.net/hubfs/PDF/AEN-2016-Market-Report.pdf.  
107 “Levelized Cost of Storage—Version 2.0,” Lazard, pg. 11, December 2016, accessed February 22, 
2017, https://www.lazard.com/media/438042/lazard-levelized-cost-of-storage-v20.pdf; “Levelized 
Cost of Storage—Version 1.0,” Lazard, pg. 9, November 2015, accessed February 22, 2017, 
https://www.lazard.com/media/2391/lazards-levelized-cost-of-storage-analysis-10.pdf. 
108 “Levelized Cost of Storage—Version 2.0,” Lazard, pg. 11, December 2016, accessed February 21, 
2017, https://www.lazard.com/media/438042/lazard-levelized-cost-of-storage-v20.pdf. 
109 Sam Wilkinson, “Price Declines Expected to Broaden the Energy Storage Market, IHS Says,” IHS 
Markit, November 23, 2015, accessed February 21, 2017, https://technology.ihs.com/552430/price-
declines-expected-to-broaden-the-energy-storage-market-ihs-says.  
110 Jeff Cobb, “Tesla Projects Battery Costs Could Drop to $100/kWh by 2020,” Hybrid Cars, June 18, 
2015, accessed February 21, 2017, http://www.hybridcars.com/tesla-projects-battery-costs-could-
drop-to-100kwh-by-2020/.  
111 Garrett Fitzgerald, James Mandel, Jesse Morris, and Hervé Touati, “The Economics of Battery 
Energy Storage: How multi-use, customer-sited batteries deliver the most services and value to 
customers and the grid,” Rocky Mountain Institute, pg. 7, September 2015, accessed February 22, 
2017, http://www.rmi.org/electricity_battery_value. 
112 “About US,” AllCell, accessed March 23, 2017, https://www.allcelltech.com/.  
113 “About Us,” Navistar, accessed March 24, 2017, 
http://www.navistar.com/navistar/globalportfolio/#.  
114 “U.S. Energy Storage Monitor: Q4 2016 Executive Summary,” GTM Research, December 2016, 
accessed February 22, 2017, https://www.greentechmedia.com/research/subscription/u.s.-energy-
storage-monitor; “Navigant Research Leaderboard Report: Utility-Scale Energy Storage Systems 
Integrators,” Navigant Research, Q3 2016, accessed February 22, 2017, 
https://www.navigantresearch.com/research/navigant-research-leaderboard-report-utility-scale-
energy-storage-systems-integrators. 
115 Madeline Leclair, “Lithium Battery Manufacturing in the U.S.,” IBISWorld, pg. 18, August 2016, 
accessed February 22, 2017, 
http://clients1.ibisworld.com/reports/us/industry/default.aspx?entid=4499. 
116 “The Illinois Science and Technology Roadmap,” Illinois Science and Technology Coalition, pg. 19, 
September 2014, accessed February 22, 2017, 
http://www.illinoisinnovation.com/filebin/ISTC_RoadmapFINAL.pdf. 
117 Michelle Jamrisko and Wei Lu, “Here Are the Most Innovative States in America,” Bloomberg 
Markets, January 7, 2016, accessed February 21, 2017, 
https://www.bloomberg.com/news/articles/2016-01-07/here-are-the-most-innovative-states-in-
america; Jonathan Todd, “Most Entrepreneurial States: Where Small Business Loans Rule and 
Startups Abound,” NerdWallet, October 13, 2015, accessed February 21, 2017, 
https://www.nerdwallet.com/blog/small-business/most-entrepreneurial-states-where-small-
business-loans-rule-2015/. 

 



 101 

                                                                                                                                                       
118 “About Argonne,” Argonne National Laboratory, accessed February 21, 2017, 
https://www.anl.gov/about-argonne. 
119 “Argonne National Lab and Exelon Launch Research and Development Partnership to Advance 
Next Generation Energy Technology,” Exelon Corporation, October 19, 2016, accessed February 21, 
2017, http://www.exeloncorp.com/newsroom/argonne-national-lab-and-exelon-launch-research-
and-development-partnership-to-advance-next-generation-energy-technology. 
120 “Argonne to lead 8 DOE Grid Modernization Projects,” Argonne National Laboratory, January 14, 
2016, accessed February 21, 2017, http://www.anl.gov/articles/argonne-lead-8-doe-grid-
modernization-projects. 
121 “Work with Argonne,” Argonne National Laboratory, accessed February 21, 2017, 
https://www.anl.gov/work-argonne. 
122 David J. Unger, “Q&A: How batteries can help personalize our energy system,” Midwest Energy 
News, September 6, 2016, accessed February 21, 2017, 
http://midwestenergynews.com/2016/09/06/qa-how-batteries-can-help-personalize-our-energy-
system/; “New Center Kindles the Future of Energy,” University of Chicago, accessed February 21, 
2017, http://www.uchicago.edu/features/new_center_kindles_the_future_of_energy/; “About JCESR,” 
Joint Center for Energy Storage Research, accessed February 21, 2017, http://www.jcesr.org/about/; 
“Research Legacy,” Joint Center for Energy Storage Research, accessed February 21, 2017, 
http://www.jcesr.org/about/research-legacy/. 
123 “Materials for Energy and the Environment,” Materials Science and Engineering at Illinois, accessed 
February 21, 2017, http://www.matse.illinois.edu/research/materials-for-energy-and-the-
environment.html; “MatSE at Illinois,” Materials Science and Engineering at Illinois, accessed February 
21, 2017, http://www.matse.illinois.edu/about/matse-at-illinois.html. 
124 “Partners,” Joint Center for Energy Storage Research, accessed February 21, 2017, 
http://www.jcesr.org/partnerships/partners/; Megan Fellman, “New electrical energy storage 
material shows power,” Northwestern Now, August 24, 2016, acceded February 21, 2017, 
https://news.northwestern.edu/stories/2016/08/electrical-energy-storage-material. 
125 “About,” Polsky Center for Entrepreneurship and Innovation, accessed February 21, 2017, 
http://polsky.uchicago.edu/page/about; “Energy Storage and Harvesting,” The Institute for Molecular 
Engineering at the University of Chicago, accessed February 21, 2017, 
http://ime.uchicago.edu/themes/energy_storage_and_harvesting/. 
126 “About,” Center for Renewable Energy at Illinois State University, accessed February 21, 2017, 
http://renewableenergy.illinoisstate.edu/about/; “Major,” Center for Renewable Energy at Illinois State 
University, accessed February 21, 2017, http://renewableenergy.illinoisstate.edu/about/major.php. 
127 “DMDII,” DMDII, accessed February 21, 2017, http://dmdii.uilabs.org/; “Our Facility,” DMDII, 
accessed February 21, 2017, http://dmdii.uilabs.org/the-institute/facility; “Our Vision,” DMDII, 
accessed February 21, 2017, http://dmdii.uilabs.org/the-institute/vision. 
128 “mHub,” mHub, accessed February 21, 2017, http://mhubchicago.com/.  
129 “ISTC Overview Factsheet,” Illinois Science & Technology Coalition, 2015, accessed February 21, 
2017, http://www.istcoalition.org/filebin/pdfs/ISTC_OverviewFactsheet2015_V8_updated.pdf. 

 



 102 

                                                                                                                                                       
130 “Home,” Energy Foundry, accessed February 21, 2017, http://www.energyfoundry.com/; “Invest,” 
Energy Foundry, accessed February 21, 2017, http://www.energyfoundry.com/our-approach/invest/; 
“Build,” Energy Foundry, accessed February 21, 2017, http://www.energyfoundry.com/our-
approach/build/; Katherine Tweed, “Midwest Gets Into Clean Tech Investing With Energy Foundry,” 
Greentech Media, February 3, 2015, accessed February 21, 2017, 
https://www.greentechmedia.com/articles/read/midwest-gets-into-clean-tech-investing-with-energy-
foundry. 
131 “About Us,” Clean Energy Trust, accessed February 21, 2017, http://cleanenergytrust.org/about-us/. 
132 “About 1871,” 1871, accessed February 21, 2017, https://1871.com/about/. 
133 C.W. Wessner, ed. Best Practices in State and Regional Innovation Initiatives: Competing in the 21st 
Century (Washington, D.C.: National Academies Press, 2013), accessed February 21, 2017, 
https://www.ncbi.nlm.nih.gov/books/NBK158828/. 
134 Brett Rowland, “Region’s R&D Spending Plummets,” The Northwest Herald, Mar 3, 2013, accessed 
February 21, 2017, http://www.nwherald.com/2013/02/28/regions-rd-spending-plummets/ajldfr8/. 
135 Thomas O’Halloran, “Disruptive environments that seed discovery and promote translation,” 
in Building the Illinois Innovation Economy: Summary of a Symposium, ed. Charles W. 
Wessner (Washington, DC: The National Academies Press, 2013), accessed February 7, 2017, 
https://www.nap.edu/read/14684/chapter/10?term=disruptive#89. 
136 “Share of Venture Capital Dollars and Deals by State, 2010-2015,” SSTI, February 24, 2016, 
accessed March 21, 2017, http://ssti.org/sites/default/files/VC%20by%20State_0.xlsx.  
137 “PwC MoneyTree Report,” PwC, accessed February 7, 2017, 
https://www.pwcmoneytree.com/HistoricTrends/CustomQueryHistoricTrend; 
138 Garrett James Black, “Illinois Venture Capital in Review (2015),” Illinois Venture Capital Association, 
p. 7, 2016, accessed February 7, 2017, 
http://www.illinoisvc.org/assets/pdfs/IVCA%202015%20in%20Review%20FINAL.pdf.  
139 “Home,” Energy Foundry, accessed February 21, 2017, http://www.energyfoundry.com/; Jason 
Blumberg, “Chicago Energy Foundry Forges a Power Renaissance,” The Energy Times, published 
August 11, 2015, accessed February 21, 2017, http://tdworld.com/news/chicago-energy-foundry-
forges-power-renaissance.  
140 “About Us,” Clean Energy Trust, accessed February 21, 2017, http://cleanenergytrust.org/about-us/. 
141 “Home,” Illinois Ventures, accessed February 21, 2017, http://illinoisventures.com/. 
142 “Chicago Venture Summit,” World Business Chicago, accessed February 21, 2017, 
http://www.worldbusinesschicago.com/chicago-venture-summit/. 
143 “Home,” Chicago Venture Summit,” accessed February 21, 2017, 
http://www.chicagoventuresummit.com/. 
144 Mark Tebbe and Alyssa Woods, “Venture Rising: Recapping the 2016 Chicago Venture Summit,” 
Illinois Science & Technology Coalition, April 2016, accessed February 21, 2017, 
http://www.istcoalition.org/blog/chicago-venture-summit/. 
145 “About,” Polsky Center for Entrepreneurship and Innovation, accessed February 3, 2017, 
http://polsky.uchicago.edu/page/about. 

 



 103 

                                                                                                                                                       
146 “New Hampshire and South Dakota had the lowest jobless rates in September 2016,” U.S. Bureau 
of Labor Statistics, October 26, 2016, accessed February 7, 2017, 
https://www.bls.gov/opub/ted/2016/new-hampshire-and-south-dakota-had-lowest-jobless-rates-in-
september-2016.htm. 
147 Janelle Jones, “Employment continues its sluggish recovery along racial lines in the third quarter 
of 2016,” Economic Policy Institute, November 29, 2016, accessed April 3, 2017, 
http://www.epi.org/publication/employment-continues-its-sluggish-recovery-along-racial-lines-in-
the-third-quarter-of-2016/.  
148 “Illinois Unemployment Rate by County December, 2016 – Not Seasonally Adjusted,” Illinois 
Department of Employment Security, Economic Information & Analysis Division, accessed February 7, 
2017, 
http://www.ides.illinois.gov/LMI/Local%20Area%20Unemployment%20Statistics%20LAUS/countyma
p.pdf. 
149 “Minimum Wage Workers by State: Statistics, Tools,” Governing Magazine, accessed February 7, 
2017, http://www.governing.com/gov-data/economy-finance/minimum-wage-workers-by-state-
statistics-2013-totals.html. 
150 “K–12 Achievement,” Education Week, accessed February 7, 2017, 
http://www.edweek.org/media/k12-achievement-education-week-quality-counts-2016.pdf. 
151 “Funding Fundamentals: The Current Landscape,” Advance Illinois, pg. 4, October 2015, accessed 
February 7, 2017, http://www.advanceillinois.org/wp-content/uploads/2016/03/The-Current-
Landscape.pdf. 
152 “Funding Gaps 2015,” The Education Trust, pg. 3-4, March 2015, accessed February 7, 2017, 
https://edtrust.org/wp-content/uploads/2014/09/FundingGaps2015_TheEducationTrust1.pdf. 
153 “Funding Fundamentals: The Current Landscape,” Advance Illinois, pg. 17, October 2015, accessed 
February 7, 2017, http://www.advanceillinois.org/wp-content/uploads/2016/03/The-Current-
Landscape.pdf. 
154 “Illinois School Funding Reform Commission Report to the General Assembly and Governor 
Rauner,” Illinois State Board of Education, February 1, 2017, accessed February 14, 2017, 
https://www.isbe.net/Documents_ISFRC/FINAL_Commission_Framework_Report_2017_02_01.pdf. 
155 Reuben Unrau, “Illinois’ Black Unemployment Rate Highest in the Nation,” WTTW Chicago Public 
Media, December 21, 2016, accessed February 7, 2017, 
http://chicagotonight.wttw.com/2016/12/21/illinois-black-unemployment-rate-highest-nation. 
156 “Utah is Nation’s Fastest-Growing State Census Bureau Reports,” U.S. Census Bureau, December 
20, 2016, accessed February 7, 2017, http://www.census.gov/newsroom/press-releases/2016/cb16-
214.html. 
157 Michael Lucci, “Illinois Losing 1 Resident Every 4.6 Minutes, Could Fall Behind Pennsylvania in 
Population,” Illinois Policy, December 20, 2016, accessed February 7, 2017, 
https://www.illinoispolicy.org/illinois-losing-1-resident-every-4-6-minutes-could-fall-behind-
pennsylvania-in-population/. 

 



 104 

                                                                                                                                                       
158 Tim Klasinski, “Time to bury the hatchet, unite now to grow Illinois,” Illinois Manufacturers’ 
Association, October 7, 2016, accessed February 7, 2017, http://ima-net.org/time-bury-hatchet-unite-
now-grow-illinois/.  
159 Maureen Conway and Robert P. Giloth, “Connecting People to Work: Workforce Intermediaries 
and Sector Strategies,” CreateSpace Independent Publishing Platform, pg. 1-19, 2014, accessed 
January 29, 2016, http://www.aspeninstitute.org/sites/default/files/content/ 
docs/resources/Connecting%20People%20to%20Work_Introduction.pdf; “Report to the President On 
Capturing a Domestic Competitive Advantage in Advanced Manufacturing: Education and Workforce 
Development Workstream Report,” Executive Office of the President, July 2012, accessed January 29, 
2016, https://www.whitehouse.gov/sites/ 
default/files/microsites/ostp/pcast_amp_steering_committee_report_final_july_17_2012.pdf. 
160 “Renewable Energy Training Field in Chicago Designed to Meet Exploding Demand in Smart Grid 
Applications,” National Electrical Contractors Association, November 5, 2015, accessed February 21, 
2017, http://www.necanet.org/news/news-release-archive/news/2015/11/05/renewable-energy-
training-field-in-chicago-designed-to-meet-exploding-demand-in-smart-grid-applications; 
“Renewable Energy,” IBEW NECA Technical Institute, accessed February 7, 2017, 
http://www.ejatt.com/renewable-energy-course/.  
161 “Renewable Energy Training Field in Chicago Designed to Meet Exploding Demand in Smart Grid 
Applications,” National Electrical Contractors Association, November 5, 2015, accessed February 21, 
2017, http://www.necanet.org/news/news-release-archive/news/2015/11/05/renewable-energy-
training-field-in-chicago-designed-to-meet-exploding-demand-in-smart-grid-applications. 
162 “Apprenticeship Finder,” My Next Move, accessed February 21, 2017, 
https://www.mynextmove.org/profile/ext/appren/49-2095.00?m=1&s=IL. 
163 Ibid. 
164 “Energy Learning Exchange 2015-16 Year-End Report,” Illinois State University, pg. 6, June 2016, 
accessed March 28, 2017,  
http://energy.illinoisstate.edu/downloads/ELE%20Year%20End%20Report%202015-16b.pdf. 
165 “Illinois Energy Workforce Consortium,” Get into Energy Illinois, accessed March 28, 2017, 
http://consortia.getintoenergy.com/illinois/. 
166 “About Us,” Center for Energy Workforce Development, accessed March 28, 2017, 
http://www.cewd.org/about/index.php.  
167 “Welcome to Illinois Pathways,” Illinois Department of Commerce and Economic Opportunity, 
accessed March 28, 2017, https://www.illinoisworknet.com/ilpathways/Pages/default.aspx.  
168 “ComEd Opens New State-of-the-Art Training Facility in Chicago,” ComEd, February 19, 2016, 
accessed February 7, 2017, https://www.comed.com/News/Pages/NewsReleases/2016_02_19.aspx. 
169 Ibid. 
170 Ibid. 
171 “Illinois Institute of Technology Smart Grid Education and Workforce Training Center,” U.S. 
Department of Energy, accessed February 21, 2017, 
https://www.smartgrid.gov/project/illinois_institute_technology.html. 

 



 105 

                                                                                                                                                       
172 “Robert W. Galvin Center for Electricity Innovation at Illinois Institute of Technology,” Illinois 
Institute of Technology, accessed February 21, 2017, http://www.iitmicrogrid.net/galvincenter-
pdf.aspx#prettyPhoto/0/. 
173 “Illinois Institute of Technology Received Grant for Smart Grid Training Center,” Illinois Institute of 
Technology, April 8, 2010, accessed February 22, 2017, http://web.iit.edu/mediaroom/press-
releases/2010/apr/08/illinois-institute-technology-receives-grant-smart-grid?articleID=412. 
174 “Best Undergraduate Engineering Programs,” U.S. News & World Report, accessed February 7, 
2017, http://colleges.usnews.rankingsandreviews.com/best-colleges/rankings/engineering; “Best 
Engineering Schools,” U.S. News & World Report, accessed February 7, 2017, http://grad-
schools.usnews.rankingsandreviews.com/best-graduate-schools/top-engineering-schools/eng-
rankings. 
175 “Graduate,” University of Illinois at Urbana-Champaign, accessed February 22, 2017, 
http://catalog.illinois.edu/graduate/; “Engineering, College of,” University of Illinois at Urbana-
Champaign, accessed February 22, 2017, http://catalog.illinois.edu/undergraduate/engineer/; 
“Master’s Degree Programs,” Northern Illinois University, accessed February 22, 2017, 
http://www.niu.edu/grad/academics/masters/index.shtml; “Undergraduate Programs,” Northwestern 
University, accessed February 22, 2017, http://www.northwestern.edu/academics/undergraduate-a-
to-z.html; “Graduate Programs,” Northwestern University, February 22, 2017, 
http://www.northwestern.edu/academics/graduate-a-to-z.html; “Certificates of Graduate Study,” 
Northern Illinois University, accessed February 22, 2017, 
http://www.niu.edu/grad/academics/certificates/index.shtml; “Degree Program and Minor List,” 
University of Illinois at Chicago, accessed February 22, 2017, http://catalog.uic.edu/ucat/degree-
programs/degree-minors/; “Programs,” Illinois Institute of Technology, accessed February 22, 2017, 
https://engineering.iit.edu/programs. 
176 “ABET Accredited Program Search,” ABET, accessed February 21, 2017, 
http://main.abet.org/aps/Accreditedprogramsearch.aspx. 
177 “Professional Engineering Application Instructions,” Illinois Department of Financial & Professional 
Regulation, accessed February 22, 2017, http://www.idfpr.com/Renewals/Apply/Forms/PE-END.pdf; 
36 Ill. Reg. 272 (January 6, 2012), 
http://www.ilga.gov/commission/jcar/admincode/068/068013800002100R.html; “Professional 
Engineering Frequently Asked Questions,” Illinois Department of Financial & Professional Regulation, 
accessed February 22, 2017, http://www.idfpr.com/FAQ/DPR/PE_faq.pdf. 
178 “Home,” Energy Policy Institute at the University of Chicago, accessed February 22, 2017, 
https://epic.uchicago.edu/. 
179 “Institute for Sustainability and Energy,” Northwestern University, accessed February 22, 2017, 
http://isen.northwestern.edu. 
180 “Institute for Sustainability, Energy, and Environment,” University of Illinois at Urbana-Champaign, 
accessed February 22, 2017, http://sustainability.illinois.edu. 
181 “Wanger Institute for Sustainable Energy Research (WISER),” Illinois Institute of Technology, 
accessed February 22, 2017, http://web.iit.edu/wiser. 

 



 106 

                                                                                                                                                       
182 “About,” Center for Renewable Energy at Illinois State University,” accessed February 22, 2017, 
http://renewableenergy.illinoisstate.edu/about/. 
183 “Energy at Illinois,” Institute for Sustainability, Energy, and Environment, accessed February 22, 2017, 
http://sustainability.illinois.edu/research/energy-at-illinois/energy-storage/. 
184 “SBIR-STTR-Success: SiNode Systems, Inc.,” SBIR-STTR, August 31, 2016, accessed February 22, 
2017, https://www.sbir.gov/node/1189077. 
185 Kari Lyderson, “Q&A: Major Automakers Turn to Illinois Startup for Electric Vehicle Batteries,” 
Midwest Energy News, July 11, 2016, accessed February 22, 2017, 
http://midwestenergynews.com/2016/07/11/qa-major-automakers-turn-to-illinois-startup-for-
electric-vehicle-batteries/.  
186 “Docket Nos. RM16-23-000; AD16-20-000,” U.S. Department of Energy, Federal Energy Regulatory 
Commission, November 17, 2016, accessed March 20, 2017, https://www.ferc.gov/whats-new/comm-
meet/2016/111716/E-1.pdf.  
187 Peter Maloney, “How the Illinois energy reform ‘fixed’ the state’s RPS, promising a renewables 
boom,” December 22, 2016, accessed March 28, 2017, http://www.utilitydive.com/news/how-the-
illinois-energy-reform-fixed-the-states-rps-promising-a-renewab/432877/.  
188 “State of Charge Massachusetts Energy Storage Initiative,” Massachusetts Department of Energy 
Resources, pg. 77, September 2016, accessed February 3, 2017, 
http://www.mass.gov/eea/docs/doer/state-of-charge-report.pdf.  
189 “2016 Year in Review: State Advanced Energy Legislation,” Center for the New Energy Economy, pg. 
7, December 2016, accessed February 22, 2017, http://www.aeltracker.org/graphics/uploads/2016-
Year-End-December-Update_Final.pdf. 
190 “Energy Initiatives & Imperatives, Utah’s 10-Year Strategic Energy Plan 2.0,” Utah Office of Energy 
Development, pg. 17, February 2014, accessed February 7, 2017, 
http://energy.utah.gov/download/reports/10%20Year%20Strategy_2.0_03042014.pdf.  
191 Saqib Rahim, “Home Energy Storage is a Fire Hazard; FDNY is on the Case” E&E Publishing, 
December 10, 2015, accessed February 22, 2017, http://www.eenews.net/stories/1060029271.  
192 Jeff McMahon, “Tesla and AES Plug Batteries Into The Grid, But Energy Storage Remains Tangled 
In Bureaucracy,” February 1, 2017, accessed February 22, 2017, 
http://www.forbes.com/sites/jeffmcmahon/2017/02/01/grid-energy-storage-is-tangled-in-a-web-of-
bureaucracy/#d2a243262310. 
193 Peter Maloney, “As energy storage explodes in New York, officials tackle safety measures,” Utility 
Dive, November 15, 2016, accessed February 22, 2017, http://www.utilitydive.com/news/as-energy-
storage-explodes-in-new-york-officials-tackle-safety-measures/430478/.  
194 Paul Denholm et al., “The Value of Energy Storage for Grid Applications,” National Renewable 
Energy Laboratory, May 2013, accessed February 6, 2016, 
http://www.nrel.gov/docs/fy13osti/58465.pdf. 
195 Peter Maloney, “How IPL wants FERC to transform MISO energy storage tariffs,” Utility Dive, 
November 8, 2016, accessed February 22, 2017, http://www.utilitydive.com/news/how-ipl-wants-
ferc-to-transform-miso-energy-storage-tariffs/429805/; “United States of America Before the Federal 
Energy Regulatory Commission: Complaint of Indianapolis Power & Light Company,” Federal Energy 

 



 107 

                                                                                                                                                       
Regulatory Commission, October 21, 2016, 
http://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14381203.  
196 Oregon State Legislature, House, Relating to Energy Storage; Declaring an Emergency, 78th Oregon 
Assembly, Regular Session, 2015, HB 
2193, https://olis.leg.state.or.us/liz/2015R1/Downloads/MeasureDocument/HB2193/Introduced.  
197 Public Utilities Commission of Oregon, “Disposition: Guidelines and Requirements Adopted to 
Implement HB 2193,” December 28, 2016, accessed January 7, 2017, 
http://apps.puc.state.or.us/orders/2016ords/16-504.pdf. 
198 “Energy storage economic valuation and optimization,” DNV GL, accessed March 28, 2017, 
https://www.dnvgl.com/services/energy-storage-economic-valuation-and-optimisation-17775. 
199 Seth Mullendore, “Energy Storage and Electricity Markets,” Clean Energy Group, pg. 8, August 2015, 
accessed February 6, 2016, http://www.cleanegroup.org/wp-content/uploads/Energy-Storage-And-
Electricity-Markets-August-2015.pdf. 
200 Peter Maloney, “FERC seeks comment on new rules for energy storage in wholesale power 
markets,” Utility Dive, November 8, 2016, accessed February 22, 2017, 
http://www.utilitydive.com/news/ferc-seeks-comment-on-new-rules-for-energy-storage-in-
wholesale-power-marke/430706/. 
201 “Order on the Distributed Generation Working Group’s Redlined Tariff and Non-Tariff 
Recommendations,” Massachusetts Department of Public Utilities, March 13, 2013, accessed February 
22, 2017, http://massdg.raabassociates.org/Articles/DPU%2011-75-E-3-13-13.pdf. 
202 Sky Stanfield, “California’s New Interconnection Policies First to Address Cost Certainty and 
Storage,” Renewable Energy World, June 23, 2016, accessed February 22, 2017, 
http://www.renewableenergyworld.com/ugc/articles/2016/06/californias-new-interconnection-
policies-first-to-address-cost-certainty-and-storage.html. 
203 Robert Walton, “California Regulators Update Interconnection Rules for Renewables.” Utility Dive, 
June 27, 2016, accessed February 22, 2017, http://www.utilitydive.com/news/california-regulators-
update-interconnection-rules-for-renewables/421587/. 
204 “Utility Performance Incentive Mechanisms: A Handbook for Regulators,” Western Interstate Energy 
Board, pg. 20-27 and 84-89, March 9, 2015, accessed February 22, 2017, http://www.synapse-
energy.com/sites/default/files/Utility%20Performance%20Incentive%20Mechanisms%2014-
098_0.pdf; “Smart Grid Advanced Metering Annual Implementation Progress Report,” ComEd, pg. 20-
34, April 1, 2013, accessed February 22, 2017, 
http://blogs.edf.org/energyexchange/files/2013/04/ComEd-2013-AIPR.pdf; “Ameren Illinois Advanced 
Metering Infrastructure (AMI) Annual ICC Report – April 2013,” Ameren Illinois, pg. 13-14, April 2013, 
accessed February 22, 2017, http://blogs.edf.org/energyexchange/files/2013/04/Ameren-AMI-Plan-
Update-April-2013-Report.pdf. 
205 “Utility of the Future,” MIT Energy Initiative, pg. 173, 2016, accessed January 9, 2017, 
http://energy.mit.edu/wp-content/uploads/2016/12/Utility-of-the-Future-Full-Report.pdf; “Utility 
Performance Incentive Mechanisms: A Handbook for Regulators,” Western Interstate Energy Board, pg. 
89-91, March 9, 2015, accessed February 22, 2017, http://www.synapse-

 



 108 

                                                                                                                                                       
energy.com/sites/default/files/Utility%20Performance%20Incentive%20Mechanisms%2014-
098_0.pdf. 
206 Sonia Aggarwal and Eddie Burgess, “New Regulatory Models,” Utility of the Future Center, pg. 17-18, 
March 2014, accessed February 22, 2017, http://energyinnovation.org/wp-
content/uploads/2014/06/SPSC-CREPC_NewRegulatoryModels.pdf.  
207 “Utility Performance Incentive Mechanisms: A Handbook for Regulators,” Western Interstate Energy 
Board, pg. 89, March 9, 2015, accessed February 22, 2017, http://www.synapse-
energy.com/sites/default/files/Utility%20Performance%20Incentive%20Mechanisms%2014-
098_0.pdf.  
208 Robert Walton, “Hawaii lawmakers mull performance-based rates for HECO,” Utility Dive, January 
30, 2017, accessed February 22, 2017,  
 http://www.utilitydive.com/news/hawaii-lawmakers-mull-performance-based-rates-for-
heco/435033/; “Hawaii House Bill 1283,” Legiscan, accessed February 22, 2017, 
https://legiscan.com/HI/bill/HB1283/2017.  
209 “Utility Performance Incentive Mechanisms: A Handbook for Regulators,” Western Interstate Energy 
Board, pg. 84-88, March 9, 2015, accessed February 22, 2017, http://www.synapse-
energy.com/sites/default/files/Utility 
20Performance%20Incentive%20Mechanisms%2014-098_0.pdf, “Smart Grid Advanced Metering 
Annual Implementation Progress Report,” Commonwealth Edison Company, pg. 20-34, April 1, 2013, 
accessed February 22, 2017, http://blogs.edf.org/energyexchange/files/2013/04/ComEd-2013-
AIPR.pdf; “Ameren Illinois Advanced Metering Infrastructure (AMI) Annual ICC Report – April 2013,” 
Ameren Illinois, pg. 13-14, April, 2013, accessed February 22, 2017, 
http://blogs.edf.org/energyexchange/files/2013/04/Ameren-AMI-Plan-Update-April-2013-Report.pdf. 
210 Dick Munson, “It’s Not Magic. It’s Voltage Optimization,” Environmental Defense Fund, April 20, 
2015, accessed February 22, 2017, http://blogs.edf.org/energyexchange/2015/04/20/its-not-magic-
its-voltage-optimization/; “Utilidata Announces Voltage Optimization Pilot with Ameren Illinois,” 
Business Wire, January 25, 2017, accessed February 22, 2017, 
http://www.businesswire.com/news/home/20170125005725/en/Utilidata-Announces-Voltage-
Optimization-Pilot-Ameren-Illinois. 
211 Illinois House, “Public Act 097-0646 HB3036,” pg. 45-47, 
http://www.ilga.gov/legislation/publicacts/97/PDF/097-0646.pdf.  
212 “Utility Performance Incentive Mechanisms: A Handbook for Regulators,” Western Interstate Energy 
Board, pg. 84-89, March 9, 2015, accessed February 22, 2017, http://www.synapse-
energy.com/sites/default/files/Utility%20Performance%20Incentive%20Mechanisms%2014-
098_0.pdf. 
213 “Self-Generation Incentive Program,” California Public Utilities Commission, accessed March 28, 
2017, http://www.cpuc.ca.gov/sgip/.  
214 “Final Report: 2014-2015 SGIP Impacts Evaluation,” Itron, pg. 1-16, accessed March 28, 2017, 
http://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=6442451496.  
215 Peter Maloney, “Duke, Schneider pair up to build two microgrids in Maryland,” Utility Dive, 
February 2, 2017, accessed February 22, 2017, http://www.utilitydive.com/news/duke-schneider-

 



 109 

                                                                                                                                                       
pair-up-to-build-two-microgrids-in-maryland/435398/; “Schneider Electric and Duke Energy 
Renewables Agree to Deliver Two Advanced Microgrids for Montgomery County, Maryland,” 
Schneider Electric, February 1, 2017, accessed February 22, 2017, http://www.schneider-
electric.us/documents/news/corporate/Montgomery-County-Microgrid-Duke-Energy_01Feb17.pdf. 
216 “Energy Storage Working Group Interim Report,” NC Sustainable Energy Education, accessed 
February 22, 2017, https://c.ymcdn.com/sites/energync.site-
ym.com/resource/resmgr/docs/ESWG_Interim_Report.pdf. 
217 “Renewable Energy Storage,” New Mexico Energy, Minerals and Natural Resources Department, 
accessed February 22, 2017, 
http://www.emnrd.state.nm.us/ECMD/RenewableEnergy/RenewableEnergyStorage.html. 
218 “Foreign Direct Investment,” Investopedia, accessed February 22, 2017, 
http://www.investopedia.com/terms/f/fdi.asp. 
219 “Best Practices in Foreign Direct Investment and Exporting Based on Regional Industry Clusters,” 
Georgia Tech Enterprise Innovation Institute, pg. 10, February 2013, accessed February 22, 2017, 
http://www.fdibestpractice.org/pdf/Exporting_FDI%20Final%20Report.pdf. 
220 “Illinois,” Organization for International Investment, accessed February 22, 2017, 
http://www.ofii.org/resources/jobs-by-state/illinois. 
221 Devashree Saha, Kenan Fikri, and Nick Marchio, “FDI in U.S. Metro Areas: The Geography of Jobs 
in Foreign Owned Establishments,” Brookings Global Cities Initiative, pg. 33, June 2014, accessed 
February 22, 2017, https://www.brookings.edu/wp-content/uploads/2016/06/MetroFDI.pdf.  
222 David Goodtree, “The Massachusetts-Israel Economic Impact Study 2016 Edition: The Boston-
Israel Power Partnership,” New England-Israel Business Council, pg. 4, June 2016, accessed February 
22, 2017, http://neibc.org/wp-content/uploads/2016/06/The-Massachusetts-Israel-Economic-Impact-
Study-2.pdf. 
223 Ibid. 
224 “Best Practices in Foreign Direct Investment and Exporting Based on Regional Industry Clusters,” 
Georgia Tech Enterprise Innovation Institute, pg. 39-46, February 2013, accessed February 22, 2017, 
http://www.fdibestpractice.org/pdf/Exporting_FDI%20Final%20Report.pdf. 
225 Ibid. 
226 “Milwaukee 7 2010-2015 Campaign Report,” Milwaukee 7, pg. 6, 2015, accessed February 22, 2017, 
http://www.choosemilwaukee.com/clientuploads/M7/2015%20Milwaukee%207%20Report%20FINAL
.pdf.  
227 “Illinois Office of Trade & Investment,” Illinois Department of Commerce and Economic Opportunity, 
accessed February 22, 2017, 
https://www.illinois.gov/dceo/AboutDCEO/Pages/TradeInvestment.aspx. 
228 H. Will Racke, “Illinois Hopes to Emulate Other States With New Business Development 
Partnership,” Medill Reports Chicago, February 25, 2016, accessed February 22, 2017, 
http://news.medill.northwestern.edu/chicago/illinois-hopes-to-emulate-other-states-with-new-
business-development-partnership/; “State's job agency rebrands itself Intersect Illinois,” Crain’s 
Chicago Business, July 25, 2016, accessed February 20, 2017, 

 



 110 

                                                                                                                                                       
http://www.chicagobusiness.com/article/20160725/BLOGS02/160729902/states-job-agency-
rebrands-itself-intersect-illinois. 
229 “Southwestern Illinois Trade and Investment Council,” Southern Illinois University Edwardsville, 
accessed February 22, 2017, https://www.siue.edu/business/itc/sw-ill-trade-investment-
council.shtml. 
230 “Global Location Trends 2016 Annual Report,” IBM Institute for Business Value, pg. 16, July 2016, 
accessed February 22, 2017, 
https://public.dhe.ibm.com/common/ssi/ecm/gb/en/gbe03760usen/GBE03760USEN.PDF. 
231 “Global Ties,” World Business Chicago, accessed February 22, 2017, 
http://www.worldbusinesschicago.com/global-ties/. 
232 “Advanced Manufacturing,” World Business Chicago, accessed February 22, 2017, 
http://www.worldbusinesschicago.com/plan/manufacturing/; “Innovation & Entrepreneurship,” 
World Business Chicago, accessed February 22, 2017, 
http://www.worldbusinesschicago.com/plan/innovation-entrepreneurship/. 
233 “About SelectUSA,” SelectUSA, accessed February 22, 2017, https://www.selectusa.gov/about-
selectusa. 
234 “Lead Generation & Representation Services,” WAVTEQ, accessed February 22, 2017, 
http://wavteq.com/bd_offer.cfm; “Lead Generation,” OCO Global, accessed February 22, 2017, 
http://www.ocoglobal.com/lead-generation/. 
235 “INGEGRID STORAGE,” Ingeteam, accessed February 22, 2017, http://www.ingeteam.com/en-
us/power-electronics/storage-sssc-facts-custom-power/pc28_18_245/ingegrid-storage.aspx.  
236 “Company Profile,” Leclanché, accessed February 22, 2017, http://www.leclanche.com/about-
us/company-profile/. 
237 “ESS Battery,” LG Chem, accessed February 22, 2017, 
http://www.lgchem.com/global/ess/ess/product-detail-PDEC0001. 
238 “NAS Energy Storage,” NGK Insulators, accessed February 22, 2017, https://www.ngk.co.jp/nas/. 
239 RedT Energy, accessed February 22, 2017, http://www.redtenergy.com/. 
240 “Energy Storage,” RES, accessed February 22, 2017, http://www.res-
group.com/en/technologies/energy-storage/. 
241 “Grid & Renewables,” Saft, accessed February 22, 2017, http://www.saftbatteries.com/market-
solutions/grid-renewables. 
242 “Battery Inverters,” SMA, accessed February 22, 2017, https://www.sma.de/en/products/battery-
inverters.html. 
243 “About Us,” Younicos, accessed February 22, 2017, https://www.younicos.com/about-us/. 
244 “Anchor Institution Tax Credit,” Rhode Island Commerce Corporation, accessed January 6, 2016, 
http://commerceri.com/finance-business/taxes-incentives/anchor-institution-tax-credit/. 
245 “Rules and Regulations for the Anchor Institution Tax Credit,” Rhode Island Division of Taxation, pg. 
7-8, October 2015, accessed April 11, 2017, http://www.tax.ri.gov/regulations/other/CR15-
17_Anchor.pdf. 

 



 111 

                                                                                                                                                       
246 “Anchor Institution Tax Credit Final Application,” Rhode Island Commerce Corporation, pg. 6, 
accessed April 11, 2017, http://commerceri.com/wp-content/uploads/2015/12/Anchor-Institution-
Tax-Credit-Final-Application.pdf. 
247 “Blended Finance Vol. 1: A Primer for Development Finance and Philanthropic Funders An 
overview of the strategic use of development finance and philanthropic funds to mobilize private 
capital for development,” OECD and World Economic Development Forum, September 2015, pg. 6 and 
8, accessed February 22, 2017, 
http://www3.weforum.org/docs/WEF_Blended_Finance_A_Primer_Development_Finance_Philanthro
pic_Funders_report_2015.pdf. 
248 Ibid.  
249 Corymbus Asset Management, accessed February 22, 2017, https://www.corymbus.co/.  
250 Christian Haeuselmann, “Switzerland launches first phase of Multi-Asset Renewal Fund (MARF),” 
January 10, 2016, accessed March 28, 2017, http://www.globalcleantech.org/en/blog/switzerland-
launches-first-phase-of-multi-asset-renewal-fund-marf-program. 
251 Tim Faley, “Regional Cluster Development: MARF Multi-Asset Renewal Funds,” Keystone Compact 
Group, pg. 5, accessed February 22, 2017, 
http://www.pnwer.org/uploads/2/3/2/9/23295822/tim_faley_-_presentation.pdf.  
252 “Cluster Directory,” Global Cleantech Cluster Association, accessed February 22, 2017, 
http://www.globalcleantech.org/en/custom/cluster/directory.  
253 “MS Engineering, Emphasis in Battery Technologies,” San Jose State University College of 
Engineering, accessed January 29, 2016, accessed February 22, 2017, 
https://ges.sjsu.edu/programs/single-degree/general-engineering/ms-engineering-emphasis-
battery-technologies. 
254 “ICCB Workforce Education Strategic Planning Project Report on the Regional Forums,” Illinois 
Community College Board, pg. 6 and 10, August 2015, accessed February 22, 2017, 
https://www.iccb.org/iccb/wp-
content/pdfs/workforce/ICCB_Summary_Report_on_Workforce_Strategic_Plan_Forums.pdf. 
255 Ibid, pg. 13. 
256 Karen Glenn Hood, “Maryland Commerce Joins with Community Colleges to Launch Workforce 
Training Program,” Maryland Department of Commerce, November 16, 2016, accessed February 22, 
2017, https://www.medamd.com/program-development/maryland-commerce-joins-with-
community-colleges-to-launch-workforce-training-program/; “WorkSmart,” Maryland Community 
Colleges, accessed February 22, 2017, http://mdacc.org/worksmart-2/. 
257 “Strengthening Partnerships between Businesses and Community Colleges to Grow the Middle 
Class,” U.S. Department of Education, February 5, 2016, accessed February 22, 2017, 
https://www.ed.gov/news/press-releases/strengthening-partnerships-between-businesses-and-
community-colleges-grow-middle-class. 
258 National Skills Coalition, “Middle-Skill Job Fact Sheets by States: Illinois,” February 6, 2017, 
accessed February 22, 2017, http://www.nationalskillscoalition.org/resources/publications/2017-
middle-skills-fact-sheets/file/Illinois-MiddleSkills.pdf. 

 



 112 

                                                                                                                                                       
259 Bryan Wilson, “Stackable Credential Policy: 50 State Scan,” National Skills Coalition, pg. 11, 
December 2016, accessed February 22, 2017, 
http://www.nationalskillscoalition.org/resources/publications/file/Stackable-Credential-Scan-2.pdf.  
260 Ibid, pg. 16. 
261 “Getting Started Supplemental Information for Program Implementation, Stackable Credentials, A 
New Path for Adult Learners,” Ohio Board of Regents and the Ohio Department of Education’s Adult 
Basic and Literacy Education (ABLE) Office, 2008, accessed February 22, 2017, 
http://www.uso.edu/network/workforce/able/reference/stackable/StackableSupplementFinal.pdf.  
262 “Stackable Credentials: What Are They?” U.S. Department of Labor and Training Administration, 
accessed February 22, 2017, http://www.doleta.gov/taaccct/pdf/presenters/McCarthy.pdf. 
263 Evelyn Ganzglass, “Scaling ‘Stackable Credentials,’” Center for Postsecondary and Economic Success, 
March 2014, accessed February 22, 2017, http://www.clasp.org/resources-and-
publications/files/2014-03-21-Stackable-Credentials-Paper-FINAL.pdf. 
264 “Board Information,” Illinois State Board of Education, accessed February 22, 2017, 
https://www.isbe.net/Pages/Board-Information.aspx. 
265 “About Us,” Illinois Community College Board, accessed February 22, 2017, 
https://www.iccb.org/iccb/?page_id=13. 
266 “About IBHE,” Illinois Board of Higher Education, accessed February 22, 2017, 
http://www.ibhe.org/aboutBHE/default.htm. 
267 “ICCB Workforce Education Strategic Planning Project Report on the Regional Forums,” Illinois 
Community College Board, pg. 5, August 2015, accessed February 22, 2017, 
https://www.iccb.org/iccb/wp-
content/pdfs/workforce/ICCB_Summary_Report_on_Workforce_Strategic_Plan_Forums.pdf. 
268 James D. Folts, “History of the University of the State of New York and the State Education 
Department, 1784 – 1996,” New York State Education Department, Part II, 1996, accessed February 22, 
2017, http://www.nysl.nysed.gov/edocs/education/sedhist.htm#uni. 
269 “About the University of the State of New York (USNY),” New York State Education Department,  
accessed February 22, 2017, http://www.nysed.gov/about/about-usny. 
270 “Illinois Economy and Fiscal Policy Report,” State of Illinois Governor’s Office of Management and 
Budget, pg. 3, November 15, 2016, accessed February 1, 2017, 
https://www.illinois.gov/gov/budget/Documents/Economic%20and%20Fiscal%20Policy%20Reports/F
Y%202016/Economic%20and%20Fiscal%20Policy%20Report%202018-2022%2011.15.16.pdf; Will 
Connors, “Illinois Budget Woes Stir Businesses to Action,” Wall Street Journal, December 27, 2016, 
accessed February 22, 2017, http://www.wsj.com/articles/illinois-budget-woes-stir-businesses-to-
action-1482877882.  
271 “Top Giving Foundations: IL,” The Grantsmanship Center, accessed February 22, 2017, 
https://www.tgci.com/funding-sources/IL/top. 
272 “Partnering for A Better Michigan,” Governor’s Office of Foundation Liaison, pg. 2, July 2015, 
accessed February 22, 2017, 
https://www.michiganfoundations.org/sites/default/files/resources/Foundation%20Liaison%20pages
%20-%20July%202015.pdf. 

 



 113 

                                                                                                                                                       
273 John Pletz, “State to invest $220 million in venture funds,” Crain’s Chicago Business, January 26, 
2016 accessed February 22, 2017, 
http://www.chicagobusiness.com/article/20160126/BLOGS11/160129898/state-to-invest-220-million-
in-venture-funds. 
274 “Illinois Economy and Fiscal Policy Report,” State of Illinois Governor’s Office of Management and 
Budget, pg. 3, November 15, 2016, accessed February 22, 2017, 
https://www.illinois.gov/gov/budget/Documents/Economic%20and%20Fiscal%20Policy%20Reports/F
Y%202016/Economic%20and%20Fiscal%20Policy%20Report%202018-2022%2011.15.16.pdf; Will 
Connors, “Illinois Budget Woes Stir Businesses to Action,” Wall Street Journal, December 27, 2016, 
accessed February 1, 2017, http://www.wsj.com/articles/illinois-budget-woes-stir-businesses-to-
action-1482877882.  
275 John Pletz, “State to invest $220 million in venture funds,” Crain’s Chicago Business, January 26, 
2016 accessed February 8, 2017, 
http://www.chicagobusiness.com/article/20160126/BLOGS11/160129898/state-to-invest-220-million-
in-venture-funds.  
276 “Illinois’ Technology Development Account (TDA) Helps Create over 3,500 Jobs,” Illinois Venture 
Capital Association, January 18, 2012, accessed February 22, 2017, 
http://www.illinoisvc.org/index.php?option=com_content&view=article&id=1151:14411&catid=21:lat
est-news&Itemid=173. 
277 “The Economic Impact of the Insurance Industry in Illinois: 2016 Study,” Katie School of Insurance 
and Financial Services at Illinois State University, pg. 2, 2016, accessed February 22, 2017,  
http://insurance.illinois.gov/newsrls/2016/04/EconomicImpactOfTheInsuranceIndustryInIL.pdf. 
278 “Promoting Entrepreneurship: Innovations in State Policy,” National Conference of State 
Legislatures, pg. 6-7, 2014, accessed February 22, 2017, 
http://www.ncsl.org/documents/fiscal/entrepreneurshipFINAL03.pdf. 
279 Tim Castano, “Issue Brief: Tax-Credit Auctions for Venture Capital,” New Start New Jersey, 
December 1, 2014, accessed February 22, 2017, http://www.nsnj.org/News/Briefs/Issue-Brief-Tax-
Credit-Auctions-for-Venture-Capita.aspx. 
280 Wanda Wickham, “Governor O’Malley Swears in Members of Maryland Venture Fund Authority at 
Inaugural Meeting,” PRWeb, August 31, 2011, accessed February 22, 2017, 
http://www.prweb.com/releases/2011/8/prweb8761802.htm. 
281 “Promoting Entrepreneurship: Innovations in State Policy,” National Conference of State 
Legislatures, pg. 7, 2014, accessed February 22, 2017, 
http://www.ncsl.org/documents/fiscal/entrepreneurshipFINAL03.pdf. 
282 Gary Haber, “InvestMaryland raises $84M for state venture capital program,” Baltimore Business 
Journal, March 15, 2012, accessed February 22, 2017, 
http://www.bizjournals.com/baltimore/news/2012/03/15/state-raises-84m-through.html. 
283 Tim Castano, “Issue Brief: Tax-Credit Auctions for Venture Capital,” New Start New Jersey, 
December 1, 2014, accessed February 22, 2017, http://www.nsnj.org/News/Briefs/Issue-Brief-Tax-
Credit-Auctions-for-Venture-Capita.aspx; “Historical Trend Data,” PwC MoneyTree, accessed February 
22, 2017, https://www.pwcmoneytree.com/HistoricTrends/CustomQueryHistoricTrend. 

 



 114 

                                                                                                                                                       
284 “Innovate in PA Tax Credit Program,” Pennsylvania Department of Revenue, accessed February 22, 
2017, 
http://www.revenue.pa.gov/GeneralTaxInformation/IncentivesCreditsPrograms/Pages/Inovate-in-
PA.aspx#.WJu38fkrLb0. 
285 Tim Castano, “Issue Brief: Tax-Credit Auctions for Venture Capital,” New Start New Jersey, 
December 1, 2014, accessed January 5, 2017, http://www.nsnj.org/News/Briefs/Issue-Brief-Tax-
Credit-Auctions-for-Venture-Capita.aspx; “Governor Corbett Visits Ben Franklin Partners' Innovation 
Center; Touts How Innovate in PA Will Accelerate Job Growth in Southeastern PA,” PRNewsire, 
October 18, 2013, accessed February 6, 2017, http://www.prnewswire.com/news-releases/governor-
corbett-visits-ben-franklin-partners-innovation-center-touts-how-innovate-in-pa-will-accelerate-job-
growth-in-southeastern-pa-228365391.html. 
  
 
286 “Graduate,” University of Illinois at Urbana-Champaign, accessed February 22, 2017, 
http://catalog.illinois.edu/graduate/; “Master’s Degree Programs,” Northern Illinois University, 
accessed February 22, 2017, http://www.niu.edu/grad/academics/masters/index.shtml; 
“Undergraduate Programs,” Northwestern University, accessed February 22, 2017, 
http://www.northwestern.edu/academics/undergraduate-a-to-z.html; “Graduate Programs,” 
Northwestern University, February 22, 2017, http://www.northwestern.edu/academics/graduate-a-to-
z.html; “Certificates of Graduate Study,” Northern Illinois University, accessed February 22, 2017, 
http://www.niu.edu/grad/academics/certificates/index.shtml; “Degree Program and Minor List,” 
University of Illinois at Chicago, accessed February 22, 2017, http://catalog.uic.edu/ucat/degree-
programs/degree-minors/.  
287 John Pletz, “How Chicago’s tech brain drain might be slowed, reversed,” Crain’s Chicago Business, 
November 5, 2013, accessed February 21, 2017, 
http://www.chicagobusiness.com/article/20131105/BLOGS11/131109934/how-chicagos-tech-brain-
drain-might-be-slowed-reversed. 
288 Mark Caro, “Chicago’s tech talent often grows away,” Chicago Tribune, October 23, 2015, accessed 
February 21, 2017, http://www.chicagotribune.com/news/globalcity/ct-global-city-talent-drain-met-
20151023-story.html; John Pletz, “How Chicago’s tech brain drain might be slowed, reversed,” Crain’s 
Chicago Business, November 5, 2013, accessed February 21, 2017, 
http://www.chicagobusiness.com/article/20131105/BLOGS11/131109934/how-chicagos-tech-brain-
drain-might-be-slowed-reversed. 
289 Mark Caro, “Chicago’s tech talent often grows away,” Chicago Tribune, October 23, 2015, accessed 
February 22, 2017, http://www.chicagotribune.com/news/globalcity/ct-global-city-talent-drain-met-
20151023-story.html; “Talent Index, 2016: A comprehensive look at STEM degrees, talent migration, 
and skills in demand,” Illinois Innovation Network, October 28, 2016, accessed February 21, 2017, 
http://www.illinoisinnovation.com/innovation-index/talent-index-2016-comprehensive-stem-
degrees-talent-migration-skills-demand/. 

 



 115 

                                                                                                                                                       
290 Elizabeth Campbell, “Illinois Risks Brain Drain as University Students Look Elsewhere,” Bloomberg, 
April 15, 2016, accessed February 21, 2017, http://www.bloomberg.com/news/articles/2016-04-
15/illinois-risks-brain-drain-as-university-students-look-elsewhere. 
291 “Opportunity Maine,” Live and Work in Maine, accessed February 22, 2017, 
http://opportunitymaine.org/. 
292 “Educational Opportunity Tax Credit,” Maine Revenue Services, accessed February 22, 2016, 
http://www.maine.gov/revenue/forms/credits/eotc%20stem.htm. 
293 Christopher Maara, “Utility-Scale Electricity Storage Technologies: Global Markets,” BCC Research, 
pg. 177, June 2015.  
294 Madeline Leclair, “Lithium Battery Manufacturing in the U.S.,” IBISWorld, pg. 18, August 2016, 
accessed February 3, 2017, 
http://clients1.ibisworld.com/reports/us/industry/default.aspx?entid=4499. 
295 U.S. Department of Energy, “2017 U.S. Energy Jobs Report: State Charts,” pg. 80, 2016, accessed 
March 30, 2017, 
https://energy.gov/sites/prod/files/2017/01/f34/2017%20US%20Energy%20and%20Jobs%20Report%
20State%20Charts%202_0.pdf; “Illinois is first in the Midwest with over 113,000 clean jobs and has 
grown beyond expectations,” Clean Jobs Midwest, accessed March 30, 2017, 
http://www.cleanjobsmidwest.com/story/illinois.  
296 “Advantage Illinois,” Illinois Department of Commerce and Economic Opportunity, 2016, accessed 
January 22, 2017, 
https://www.illinois.gov/dceo/SmallBizAssistance/AdvantageIllinois/Pages/default.aspx. 
297 “Economic Development for a Growing Economy (EDGE),” Illinois Department of Commerce and 
Economic Opportunity, 2016, accessed January 22, 2017, 
https://www.illinois.gov/dceo/ExpandRelocate/Incentives/Pages/EDGE.aspx; “Economic 
Development for a Growing Economy (EDGE) Tax Credit Program Annual Report,” Illinois Department 
of Commerce and Economic Opportunity, June 2016, accessed January 22, 2017, 
https://www.illinois.gov/dceo/AboutDCEO/ReportsRequiredByStatute/Final%20Draft%20of%202015
%20EDGE%20Annual%20Report.pdf. 
298 “Emerging Technological Enterprises,” Illinois Department of Commerce and Economic Opportunity, 
2016, accessed February 22, 2017,  
http://www.illinoisinnovation.com/emerging-technological-enterprises-grant-program. 
299 “Illinois Enterprise Zone Program,” Illinois Department of Commerce and Economic Opportunity, 
2016, accessed February 22, 2017, 
https://www.illinois.gov/dceo/ExpandRelocate/Incentives/taxassistance/Pages/EnterpriseZone.aspx. 
300 “Participation Loan Program,” Illinois Finance Authority, accessed February 22, 2017, http://www.il-
fa.com/sites/default/files/business%26industry_participation_loan_program_summary.pdf. 
301 “Illinois Angel Investment Credit Program,” Illinois Department of Commerce and Economic 
Opportunity, 2016, accessed February 22, 2017, 
https://www.illinois.gov/dceo/expandrelocate/incentives/taxassistance/pages/angelinvestment.aspx. 
302 “Invest Illinois Venture Fund,” Illinois Department of Commerce and Economic Opportunity, accessed 
February 22, 2017, http://www.libertyville.com/DocumentCenter/View/12560. 

 



 116 

                                                                                                                                                       
303 “Renewable Energy Business Development Program,” Illinois Department of Commerce and 
Economic Opportunity, 2016, accessed February 22, 2017, 
https://www.illinois.gov/dceo/whyillinois/TargetIndustries/Energy/Pages/01b-
RenewableEnergyBusinessDevelopmentProgram.aspx. 
304 “Illinois Small Business Job Creation Tax Credit,” State of Illinois, 2016, accessed February 22, 2017, 
https://jobstaxcredit.illinois.gov/default.aspx. 


	The Illinois Jobs Project: A Guide to Creating Jobs in Utility-Scale Batteries
	A Letter from the American Jobs Project
	Table of Contents
	About Us
	The American Jobs Project
	Illinois State University, Center for Renewable Energy

	Acknowledgments
	Executive Summary
	Summary of Policy Recommendations
	Policy 1: Study Energy Storage Resources that Would Support Grid Resiliency and Corresponding Cost Effectiveness
	Policy 2: Promote Proper Valuation and Compensation for Energy Storage Benefits
	Policy 3: Improve the Battery Interconnection Process
	Policy 4: Expand Utilities’ Performance-Based Objectives
	Policy 5: Explore Novel Funding Mechanisms for Battery Storage Projects
	Policy 6: Create an Energy Storage Working Group
	Policy 7: Target Foreign Direct Investment to Expand Illinois’ Utility-Scale Battery Industry
	Policy 8: Create an Anchor Company Tax Credit
	Policy 9: Grow Regional Cluster-Based Investment through Multi-Asset Renewal Funds
	Policy 10: Expand Formal Degree Programs to Include Battery Technology
	Policy 11: Align Community College Efforts and Connect to Private Sector Needs
	Policy 12: Coordinate and Expand Stackable Credentials to Upgrade Worker Skillsets
	Policy 13: Create One Central Body to Oversee Public Education
	Policy 14: Seek Philanthropic Dollars Via a Foundation Liaison
	Policy 15: Increase Capital for Fund of Funds By Selling Insurance Premium Tax Credits
	Policy 16: Invest In and Retain Illinois STEM Talent


	Introduction
	Why Advanced Energy?
	Why Economic Clusters?
	Key Cluster Elements

	Jobs Potential of Cluster Growth
	Report Structure

	Opportunity for Utility-Scale Batteries in Illinois
	Existing Energy Ecosystem
	Economic Health of Illinois in Jeopardy

	Utility-Scale Batteries: An Opportunity for Illinois
	Utility-Scale Batteries

	Strengths, Weaknesses, Opportunities, and Threats for Utility-Scale Battery Development in Illinois
	Energy Storage Market Trends
	Rising Demand for Energy Storage
	Falling Costs of Utility-Scale Battery Technologies


	Utility-Scale Battery Manufacturing and Illinois Companies
	Utility-Scale Battery Manufacturing
	Utility-Scale Battery Supply Chain
	Companies in the Illinois Supply Chain


	Illinois Assets to Support Utility-Scale Batteries
	Innovation Ecosystem
	Research Institutions and Initiatives
	Collaborative Research Initiatives

	Access to Capital
	Organizations and Programs in Illinois

	Workforce Development
	Workforce Strengths

	Utility-Scale Battery Jobs
	Jobs and Skills Needed for Utility-Scale Batteries
	Illinois Company Spotlight

	Illinois’ Potential Job Growth from Grid-Scale Advanced Energy Storage Cluster Development

	Policy Recommendations
	Planning for a Next-Generation Grid and Increasing Deployment of Storage
	Policy 1: Study Energy Storage Resources that Would Support Grid Resiliency and Corresponding Cost Effectiveness
	Policy 2: Promote Proper Valuation and Compensation for Energy Storage Benefits
	Policy 3: Improve the Battery Interconnection Process
	Policy 4: Expand Utilities’ Performance-Based Objectives
	Policy 5: Explore Novel Funding Mechanisms for Battery Storage Projects

	Strengthening the In-State Battery Storage Economy
	Policy 6: Create an Energy Storage Working Group
	Policy 7: Target Foreign Direct Investment to Expand Illinois’ Utility-Scale Battery Industry
	Policy 8: Create an Anchor Company Tax Credit
	Policy 9: Grow Regional Industry Cluster-Based Investment through Multi-Asset Renewal Funds

	Aligning Training Programs to Meet the Needs of Industry and Serve Students
	Policy 10: Expand Formal Degree Programs to Include Battery Technology
	Policy 11: Align Community College Efforts and Connect to Private Sector Needs
	Policy 12: Coordinate and Expand Stackable Credentials to Upgrade Worker Skillsets
	Policy 13: Create One Central Body to Oversee Public Education

	Leveraging Local Assets to Increase Access to Capital for Growing Companies
	Policy 14: Seek Philanthropic Dollars Via a Foundation Liaison
	Policy 15: Increase Capital for Fund of Funds By Selling Insurance Premium Tax Credits

	Fostering a Strong Innovation Ecosystem
	Policy 16: Invest In and Retain Illinois STEM Talent


	Call to Action
	Appendix A: Jobs Modeling Methodology
	Modeling Approach
	Introduction to IMPLAN
	Limitations of IMPLAN

	Model Inputs
	Model Outputs

	Appendix B: Highlighted Economic Development Programs and Initiatives

