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OVERVIEW

Climate change is, perhaps, humanity’s defining challenge for the twenty-first century. There is ample evidence
that the Earth’s climate is warming, that human activity is responsible, and that the consequences will be severe if
we do not make global changes to our technological, economic and social systems. A key challenge will be
revamping our power grids for sustainability, as reaching climate stabilization targets will require not only
transitioning our existing electricity supply to low-carbon sources, but also adding generation capacity in order to
electrify the transportation and heating sectors (Williams et al., 2012, Wei et al., 2013; sources available upon
request). Fortunately, many tools are emerging for reducing the grid’s global warming impact, such as lower-cost
solar and wind power, electric vehicles, and “smart grid” technology.

While these advances are promising, with them come new challenges such as making wise long-term
investments, meeting demand reliably using intermittent renewable generation, and coordinating electric vehicle
charging. Meeting these challenges will require engineers, policymakers and voters who can think systematically
about power systems. Unfortunately, this need is not being met by our educational system, and experts predicta
shortage of power engineers (U.S. Power and Energy Engineering Workforce Collaborative, 2009).

In response to the need for inspiring, rigorous and standards-based education in power systems, we are
creating Griddle, a PC and tablet video game that puts players in charge of a simulated electric grid. In Griddle,
players design, schedule and operate their own power systems with loads (cities), fossil-fired generators,
transmission lines, wind farms, solar power and a variety of policy tools for managing supply and demand. Each
level presents a real power system challenge from around the world, such as meeting California’s renewable
portfolio standard (RPS) while keeping costs under control, or keeping Japan’s power system operating in the
aftermath of the 2011 earthquake. The levels are tied together with an exciting personal narrative of a diverse
team of power experts who travel the world saving ailing grids. We are structuring the game so that it introduces
concepts at a challenging but manageable pace for standalone play, while also allowing flexibility for high school

and university instructors to tailor its use in the classroom.

B erkele Sutardja Center for Entrepreneurship & Technology

UNIVERSITY OF CALIFORNIA 2150 Shattuck Ave 1th Floor, Berkeley, CA 94704 || scet.berkeley.edu




Sutardja Center for Entrepreneurship & Technology Technical Report 2

VAT UE PROPOSITION

Our overarching goal is to meet the societal need for a workforce and citizenry that is well-versed in energy
issues; we are achieving this by developing a “SimCity for the power grid”. There are several ways in which our
product brings value to customers to engage them in furthering this social mission. 1) We enable educators to
meet emerging teaching standards such as the Next Generation Science Standards (NGSS) for high schools, which
require students to make use of computer models of complex systems; few such age-appropriate models presently
exist. 2) We provide an engaging way for teachers to introduce a diverse array of students to the societally critical
and economically vigorous clean energy sector. 3) We meet a targeted consumer interest in thoughtful, novel,
simulation-based gameplay as evidenced by the popularity of games such as SpaceChem and Cities: Skylines.

Soctar Iaeact

The table below summarizes our impact value chain and the SMART metrics we can use to validate each part of
the chain. The digital nature of our intervention means that we can collect detailed (anonymous) data about
players’ progress in the game (“outputs™) and we can use both in-game data and online discussion to track
whether it is promoting interest in power systems and helping players to reason about them. Although our
outcomes are difficult to measure directly, we will use test scores, educator interviews and randomized,

comprehensive student and consumer surveys after completion of the game.

Impact Value Chain SMART Metrics

Inputs A robust and realistic simulation-based Hours of coding, human resources used and operating
power systems game and maintenance costs of the game

Activities |The game is bought by interested Number of sales and installations

individuals/companies/schools for use

Outputs Players gain experience managing and [Time spent playing, levels completed, quality of
power systems under realistic conditions  [solutions and discussion of game in online forums

Outcomes |A public that has an increased awareness |Test scores, comprehension of power systems coneepts
of and enthusiazm for power systems, and qualitative, anecdotal evidence from facilitators of
making smart energy decisions for society |the game (from surveys and interviews)

MARKET

We will begin by targeting the North American consumer video game market. The size, in terms of revenue, of
the global edugame market is estimated at $5,665M. More specifically, the North American retail
PC/Web/Console edugame market is roughly $99M. Based on sales figures for comparable puzzle/simulation
indie games we estimate that Griddle will be able to capture 1% of the TAM, equal to $0.99M in revenue.

From year 2 onwards, we will target the North American secondary educational market as well. The
overall educational market is $49M, of which the secondary education market accounts for $8.2M. Based on
trends towards NGSS adoption and interviews with educators we estimate that Griddle will be able to capture an
initial 2% of this market, equal to $164k, and that this market will grow substantially in the coming years. Our
interviews lead us to believe that Griddle may also have longer-term potential in the utility/regulatory market, as a

training tool and/or means of electricity customer engagement, but these applications require more research.
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COMPETITIVE ADVANTAGE

In the immediate domain of games related to power systems Griddle has few competitors. There is a substantial
gap to be filled between highly technical power system simulation tools (e.g. PowerWorld) and casual,
free-to-play industry marketing games (e.g. the Siemens Power Matrix Game). Griddle models the most
important, fascinating complexities of power systems while simultaneously leveraging good game design to
introduce concepts intelligibly and enjoyably. More broadly, Griddle will be competing in the consumer market
with a great variety of video games and in the education market with other science teaching tools. Griddle’s main

competitive advantages will be its unique subject matter, care taken in crafting an engaging experience, and in the

case of the education market, its alignment with NGSS,

ReveNUE MoDEL

We will generate revenue by selling game licenses to consumers via online stores such as Steam, the i0S app
store, Android Play, etc. In the education market, we plan to sell per-student subscriptions to teachers and school
systems through an educational game aggregator such as GlassLab, which will help us reach schools with a less
intensive sales effort in this area. This revenue model is very scalable because duplication costs for software are
near-zero, and the existing distribution channels are already set up to handle an essentially unlimited number of

downloads. We anticipate a retail price of around $20 per copy.

GO-T0-MARKET STRATEGY
Our go-to-market strategy will consist of: 1) attending trade shows and conferences (both consumer- and
educator-oriented), 2) participating in Steam’s “carly access™ program while still in development, 3) posting a

development blog and hosting user forums where players can discuss strategies and share their favorite solutions
in the form of screenshots and videos. Creating an online community helps keep existing users engaged, builds
word-of-mouth and also provides a means to assess our impact, as noted above. Initially, we will sell primarily
through consumer game platforms like Steam but we will also work with local school districts to continue to
refine Griddle’s instructional use, building up to sales in larger districts and regions. This will allow us to recoup

development costs with consumer revenue while developing the education market.

KEY STAKEHOLDERS
e Video game consumers (“gamers™) and (in the case of minors) their parents. These are our direct

customers whose interest in the game will drive revenues.

Teachers and school administrators. These are our direct customers in the education market.
Distribution channels, such as the aforementioned app stores, that enable us to sell at scale.

Video game and educational technology creators and journalists, who can provide advice and publicity.

Energy industry professionals, who can legitimize Griddle’s authenticity as a teaching tool and promote

its importance, value and appeal.
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TEAM

Michael Cohen conceived of Griddle and has led its development and classroom evaluation. Michael is a PhD
student in the Energy and Resources Group at Berkeley and hiz combined experience in software engineering,
power system simulation and video gaming make him an ideal leader for this project. As we transition Griddle
from a research project to a commercial product, we recognize a need for additional expertise in the areas of

business development and user experience design. We are actively seeking co-founders with these skill sets.

TRACK RECORD AND NEXT STEPS
Our most important accomplishments to date are 1) building a playable prototype of Griddle and iterating on its
design in response to user feedback and 2) evaluating Griddle’s usability and educational effectiveness in a four
day classroom trial with roughly 150 AP environmental science (high school) students in spring 2015, These steps
give us confidence that there are no technical roadblocks to designing the game that we envisioned, and that it can
connect with users and change their thinking about energy issues in meaningful ways.

Our next challenge is to secure funding to develop the prototype into a commercial-quality game. While
we are proud of what we have managed to accomplish with student labor, our customers will be expecting a
highly polished product, which will require collaborating with professional game developers. We have identified a
well qualified studio (Strange Loop Games) that is ready to work with us pending funding.

Fmianciar MoDEL AND 5-YEAR PROJECTION

Year 2016 2017 2018 2019 2020
Revenue 1,158,000.00 963,620.00 811,949.60 608,042.47 763.645.18
Expenditures 1.076,570.00 §19.145.50 686,239.19 502,684.42 586.421.22
Net 81,430.00 144,474.50 125,710.41 106,258.05 177,223.97

Initial costs are driven almost entirely by game development; in later years marketing, maintenance and support
are the main costs. Customer acquisition costs will consist of a revenue split with Steam (distribution), sales force,

and marketing expenses. Key revenue streams and other assumptions are summarized in the “Market” and

“Revenue Model” sections above.
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GRIDDLE CUSTOMER INTERVIEW SUMMARY

1. Kevin Royston, Student (UC Berkeley) 6. Joy Morgenstern, Regulatory Analyst,
There are different types of [game] communities, (California Public Utilities Commission)
communities based around a specific game, and | Solar and storage companies would go nuts for
places like reddit where people respond to each | something like this, because it's what they want
other's comments. Reddit would be a good place | to get people, and their customers, to do... The
to launch something, it's the most popular site for | wave of the future is people managing the

indie games and game news in general. production and consumption of their energy.

2. Thomas Sgrensen, Simulation Game Player | 7. Aaron Glimme, Science Department Head

| look for information about games on internet (Berkeley High School)

tech sites like tweak dk, steam and reddit. When we purchase software, we can use district

money for site licenses, or a parent donation
grant process for specialty science stuff.
3. Nathanael Chang, Product Manager, Smart 8. Kurt Osmer, Engineering Academy Lead

Grid and Data Analytics (Pacific Gas and Teacher (West Contra Costa Unified Schoal
Electric, PG&E) District)
Many things [in power grid control rooms] will We need to get more stuff about infrastructure
become more automated so the high school like energy, water and sewage into our
educated decision makers that exist now will be classrooms. There is a gaping hole for
replaced with machines as well as future curmiculum that addresses our country’s
operators who are PhDs working with Al. Your infrastructure.
game would be suitable to train these people.
4. Robbie Heath, former Market Operations 9. Charles Huang, Video Game Entrepreneur
Engineer (Electric Reliability Council of (Co-founder of Guitar Hero)
Texas, ERCOT) On a high level, there's a business here [creating
It would be cool to white label this: utilities could | an “indie” simulation game], but there are a lot of
put it on their website and let people play with it. | low-level design challenges to getting it right.
& Ben Choi. Account Manager (Marin Clean 10. John Krajewski, CEQ (Strange Loop Games)
Energy) | hope we get to work with you to make Griddle
Whenever people discuss how energy works, happen.

that's a victory.

KEY | EARNINGS

1. There is an audience for independently produced simulation games, but it is important to focus
marketing efforts on the right channels (such as reddit) and build a community to provide
word-of-mouth since the general video game market is crowded.

2. Educators tend to be enthusiastic about Griddle's potential, but also identify ways in which the
sequencing of content and user interface should be improved in order to make it fully accessible to
high school students. They note that available resources and purchasing procedures can vary
widely between districts, with the larger ones often having comrespondingly longer sales cycles.

3. The utility / system operator / regulator market warrants further investigation. On the one hand,
several exciting applications for Griddle were mentioned by interviewees, including training new
operators and helping energy companies engage with their customers — and these large companies
tend to have bigger budgets and willingness to pay compared to an individual consumer or school.
On the other hand, we were cautioned that these customers may have very specific requirements
and longer timelines and we risk expending too many resources chasing them.
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GRIDDLE Team Bios

MaANAGEMENT TEAM

Michael Cohen, PhD Student, Energy and Resources Group, University of California, Berkeley
https-//www.linkedin. com/in/michaelaricohen

IMichael has held positions as a technology educator, software developer, and energy management
business analyst, which have prepared him well to lead the simulation development, software
engineering, and game/pedagogical design of Griddle. At Berkeley his early research focused on
modeling the impact of distributed solar power on the local electrical distribution grid. He envisioned
Griddle and leads its development, managing a variety of research assistants, programmers and artists
(primanly undergraduates).

ADVISORS

Duncan Callaway, Assistant Professor, Energy and Resources Group, UC Berkeley
https.//www linkedin.com/in/duncan-callaway-57981a79

Professor Callaway leads cutting-edge research on power system modeling and control, and has
provided advice on the development of Griddle's power grid simulation.

Greg Niemeyer, Associate Professor, Practice of Art, UC Berkeley
https.//www linkedin. com/in/greg-niemeyer-a364999

Professor Niemeyer studies the ways in which “new media” and games can engage audiences to think
about the world differently and tackle new challenges. He has advised on the development of Griddle’'s
game play.

Marcia Linn, Professor, Graduate School of Education, UC Berkeley
https:/www linkedin.comdin/marcia-linn-56aba1

Professor Linn specializes in studying the use of technology to improve math and science teaching, and
has advised on how Griddle can best reach its pedagogical goals and how we can evaluate its
performance.
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Michael A. Cohen

5762 Vicente 5t., Oakland, CA, 94609
(401) 580-4459
mcohen@rollingturtle.com

WORK EXPERIENCE

PhD Student, University of California, Berkeley, Berkeley, CA August 2010 — Present
Worked with Professor Duncan Callaway on a California Solar Initiative sponsored project to assess the
physical and economic impacts of distributed solar generation on the electrical distribution system.
Presently leading the development of Griddle, an educational video game designed to enjoyably
expose the inner workings of the power grid.

Intern, California Public Utilities Commission, San Francisco, CA May 2011 — August 2011
Collaborated with Synapse Energy Economics to review renewable integration modeling performed by
the California 150 and investor-owned utilities to assess system flexibility needs in 2020

Business Analyst, EnerNOC, Boston, MA October 2007 — July 2010
Interviewed stakeholders to analyze electrical demand response business needs and develop clear,
prioritized Agile user stories (requirements) to obtain maximum value from engineering team

Software Engineer, Public Display, Providence, Rl MNovember 2006 — October 2007
Developed “web 2 07 interfaces in Ruby on Rails for cutting edge information extraction application

Senior Programmer/Analyst, Brown University, Providence, Rl April 2006 — November 2006
Sole designer and implementer of web applications for the Division of Biology and Medicine

Educational Computing Specialist, Brown University, Providence, Rl January 2004 — April 2006
Coordinated and supervised the PASS (Professional and Academic Skills for Students) program,
mentoring undergraduate peer trainers in technical subject matter and teaching skills

Freelance Web Developer, Providence, R August 2003 — December 2003
Technology Coordinator, West End House Boys and Girls Club, Allston, MA July 2002 — June 2003

Corps Member, City Year Boston, Boston, MA September 2001 — June 2002

EDUCATION

Ph.D. University of California, Berkeley, Energy and Resources (expected Fall 2015)
M_S. University of California, Berkeley, Energy and Resources (2012)
B A Brandeis University, VWaltham, Massachusetts, Psychology, magna cum laude (2001)




