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PREAMBLE

The Pittsburgh region has always held a prominent place in the fostering of innovation,
exemplified through the worldwide consumer acceptance of the resulting technology and
products. The innovation has also cultivated and attracted, and provided the incentives for a
strong leadership core that has served the region in the best and worst of economic times. Similar
to many areas of the country, it was with the cultural diversity and open-market spirit, facilitated
by the availability of natural resources, that the innovative vision was forged providing the
driving force for social, cultural and economic change. To this day, it was through the interplay
of these attributes and resources which created our dynamic cultural and social heritage, and a
standard of living that has few global equals.

The nation as a whole benefited from the many unique geographic and resource rich regions. It
also benefited from the changing cultural and demographic attributes influenced by the growing
and diverse population. The risk-takers, adventurers, and individuals looking for a better, and a
more prosperous, life all contributed to the changing landscape that became these United States.
Each brought with them their language and culture, and more importantly, a variety of trade
skills and a willingness to learn, adapt and work hard because there was a clear avenue to a fair
financial exchange and a sense of accomplishment for their efforts.

The skill set requirements for each local industry and trade, along with the local environment,
influenced the specific influx of families and their languages and cultures. This in turn provided
natural population and cultural centers matched to the local intellectual and capitol rich
environments. A lot of these individuals were attracted by the opportunities created by these
cultural and political dynamics and some because they had the needed skills or a vision of what
the future could provide, and they wanted to be a part of that change.

These highly productive regions, throughout the country, started as a natural off-shoot from the
geographic attributes and natural resources that were available. From the grass lands, that even
now feed our nation, to the safe harbors that ring our coast line, including the Great Lakes, it was
from these starting points that the nation, we now call home, got its initial foundations. These
regions grew and prospered and with that growth came the need for better and faster
transportation not just for the required exchanges in commerce, it was also needed by the people
who were attracted to the ever-growing and changing opportunities that this new landscape was
providing. Even at the beginning, it was the movement of people, products and information that
kept the wheels of industry and commerce moving, as it still does today.

Each region can claim, and often boast, to its place in the historical development of this country
and each in turn continues to contribute to that end, responding to changes in their work and
living environment often adjusting their role in the constantly developing global marketplace.
Now, the movement of people, products and information is on a larger, more profound scale and
to compete requires a broader view and a global perspective. This new type of global dynamics,
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similar to the regional ones in our past, is fraught with complexities, discomfort and personal
insecurity, but as in the past, there is inevitableness to that change that will require us to adapt
and learn to take on this next great round of opportunities.

It is in the embrace of change where innovative breakthroughs occur, and it was those prior
breakthroughs that propelled this country into the world leadership position it held for so many
decades. While change can often feel undesirable, it is the natural, inevitable, necessary order of
the universe. Maintaining the status quo may seem to make life easier, but in reality it allows
competing forces to gain a foothold, or to get ahead. When you are in the lead, everyone wants to
contribute their intellectual energy and work products; they want to come and make themselves
part of the mix. When you lose your edge, or get behind, that same innovation, and the
leadership that spawned it, goes elsewhere.

When it comes to change most everyone speaks to it as a necessity, as long as it doesn’t directly
affect them or what they do. Change comes in two major varieties, the breakthrough and the
more subtle type that slowly infiltrates your working and living environment. The latter is all
around us with visible examples in the communications and medical industries. The same can be
said for all sectors of the work environment, some more dramatic than others. It is a slowly
evolving process that we have grown accustomed to, often to the point of not even seeing the
change, or worse the vision that is driving it, until it is well established. This process is not
without its negatives as exemplified with the loss of jobs and personal initiative and, in general, a
loss in the innovative spirit due to not seeing or anticipating these trends, particularly on a global
basis. Having a vision of the future is a pre-requisite if we are to compete in a global
marketplace.

The breakthroughs are the easiest to detect, usually affecting large segments of the population
and work environment. As is normally the case, these changes are often opposed by individuals
and companies alike simply because they represent something different, or it will force them out
of their comfort zone. Resistance, in and of itself, isn’t necessarily bad because inertia gives us
time to adjust and more importantly to become proactive as opposed to always being reactive.
Whatever the process, change is inevitable and we as a population have the choice of embracing
that change, as our forefathers did, or letting the rest of the world adapt and accelerate those
changes to best fit their current needs and desires.

The Pittsburgh region is one of those uniquely positioned geographic areas that helped create the
foundation for this country. It became a change-agent, the nexus of industrial and manufacturing
growth for a major portion of the country for well over a century. Its roots are based in
geography and an abundance of natural resources; coal, lumber, minerals and fresh water. For
example, the 1800’s saw an increased need for more manufactured goods for construction,
agriculture, and transportation. In those days, it was the mountainous region around Pittsburgh
that provided access to the raw materials, such as outcrops of iron ore, coal, and sand. Plus, there
was an ample supply of wood and a sufficient elevation drop and watershed to supply the
running water that was essential for transportation and industrial processing.
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When it was no longer practical and the demand became too great simply to float a year’s worth
of iron ingot production by raft or barge out of mountains during the spring floods, it became
necessary to localize and provide year round manufacturing capabilities. Locations in the region
with navigable rivers and an abundance of raw natural resources became industrial centers. With
the rivers came the railroads and then the over-the-road improvements all delivering people,
products, and raw materials. This became the nucleus of the processed metals industries in the
Pittsburgh region. Through similar events, the chemical industry in Charleston, and the
manufacturing centers, along the Great Lakes like Cleveland, Detroit and Chicago evolved. From
these and spreading out in all directions came the businesses and social support infrastructure for
the region.

This growth in prosperity, due to the harvesting of the natural resources, coupled with the
commercialization and mass-production of a variety of finished products and pre-assembled
components created prosperity for the region, attracting an ever-increasing population with the
needed social and support infrastructure to sustain them. Additionally, this increase in the
economic base provided the investment capital to further add to the growth rates in new
businesses, along with the growth of new technology created by the newly attracted
entrepreneurs and innovators.

With a supply of capital, new technology and a public willingness to embrace new ideas and
concepts, technological breakthroughs became an expected and, at times, a demanded outcome.
This also drove the need to formalize the educational process to provide the next, and current,
generation with the tools and skill sets to move the new technology and society forward. It also
created the need, formation, and funding of research-rich development centers matched to
innovative business environments. Each of these individually, or jointly, focused on the next
great product or service and the intellectual energy needed to keep that machinery moving
forward.

This region is rich with examples of innovation and the entrepreneurial spirit, like the first steam
boat tests, first use of natural gas for a commercial process, first synthetic fiber, nylon, the
development of the AC synchronous motor and then later the nuclear energy programs. The list
should also include the on-going work in the transportation sector for boats, trains, cars and
trucks, and the all important communications and medical advancements. All of these examples
come from an exciting historical period where change was embraced and expected; a time where
growing pains was the major concern of the day and not the more recent concerns over
unemployment, health care, and quality of life.

If given the choice, the path should be clear. It is with the advancements and breakthroughs in
technology where our futures will become the most prosperous and it is through these same
activities where the current financial shortfalls and infrastructure stagnation will be healed. All of
this can be started by creating and propagating developmental energy strategies through the
critical transportation and energy production sectors. The cry should be for self-sufficiency as it
was for our forefathers, where today energy is the key ingredient in that mix.
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In the past, it was the open-market spirit that embraced the new for progress and prosperity while
looking to the old to guide and protect our cultural heritage. Regional Pittsburgh is ready, again,
to follow a similar/familiar path and a proper energy strategy will help to re-energize the
economy, local industry, people and their heritage and maybe most importantly, the vision and
inspiration for our future generations.
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EXECUTIVE SUMMARY

Regional Pittsburgh has provided the Nation with a history and heritage of strength, vitality, and
an unparalleled work ethic, along with the capacity to acknowledge and embrace change. It has
survived and flourished during the toughest of economic times, while still providing its resident
population with a standard of living equal to any region in the United States. Like most of the
nation, the recent economic downturn has stagnated its potential for growth. Add to this the on-
going loss of jobs to global competition and the lack of security regarding energy availability and
pricing and this region, as with the rest of the country, has reason to have less than a confident
view of its financial future.

The recent exploratory drilling of the Marcellus Shale find, using directional drilling and
advanced hydro-fracturing, has opened an opportunity to create an historic turning point,
bringing the region back to a solid financial footing and creating a new sense of self-sufficiency;
an opportunity to bring greater security that can serve as a model for the rest of the country. The
quantity and cost of this resource, natural gas, will provide the energy requirements for decades.
Its ultimate primary users will most likely come from the power generation sector, but as with all
large commercial undertakings it will take years, and most likely decades, to convert and bring
on-line enough generating capacity to fully utilize the size and scope of this natural gas reserve.
Except for those current facilities that use natural gas for peaking requirements, the infrastructure
along with the experience and expertise of the work force will also need to develop with the
technology and the availability of the gas supplies.

This build-up and future demand for natural gas by the utility industry will initially provide an
even greater opportunity, its use in the transportation sector. It is evident that the transportation
sector will consume only a small percentage of the total natural gas needed for the region once
the power generators convert to natural gas. Until then, the use in the transportation sector will
create economic value for the region far surpassing the actual value of the gas commodity. Every
regional quantity of gas that offsets the use of liquid petroleum in the transportation sector
lessens our need for foreign oil. Since over half of our liquid energy comes from non-domestic
and often politically volatile locations, any offset of that supply will mean real dollars left in the
US for our use in creating jobs and improving the social infrastructure.

It is purported that the current use of non-domestic crude oil is a result of our inability, or
unwillingness, to acquire and use the considerable reserves we have already identified in the
western part of the country. Whatever the reasons, the recent and further anticipated increases in
the price of foreign oil, plus the growing demand for that foreign oil by other industrialized
nations, will eventually require us to either use our reserves or develop energy alternatives,
particularly for our transportation sector. Either way, this effort encourages us to take a proactive
stance instead of continuing to be reactionary to the volatile world economic climate.
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Natural gas has a smaller carbon footprint than petroleum (40% larger than natural gas) and coal
(78% larger than natural gas), and creates a lower cost for emissions clean-up. It is also cheaper
to burn on an equivalent energy basis; natural gas costs about 50% of the cost of petroleum on a
fleet-wide basis, at the current 2011 crude oil prices. More specifically, the costs for refuse
haulers, transit buses, and short haul heavy duty trucks are less than 30% as compared with the
use of gasoline and Diesel, plus there are also maintenance and lifecycle savings in the use of
this gaseous fuel (1). For all of the right reasons natural gas is the preferred choice for a more
secure and well planned energy future, especially if the money we spend for energy then remains
at home.

Over $1 billion dollars per day (2) goes out of country for the purchase of non-domestic liquid
energy. The Pittsburgh region consumed over 2,878 trillion Btu, according to the EIA in 2008, or
7.7% of the total US consumption of petroleum. This offset of non-domestic petroleum with
natural gas, if performed system-wide for just the three-state region, could result in a re-infusion
of over $77 million per day ($28 billion per year) into the region’s economy; assuming that any
reduction in petroleum use would first come from the non-domestic crude oil sources. Even if the
region converted only 5% of its vehicles, starting with the commercial fleets, the re-investment
into the regional economy would be close to $1.5 billion per year. This is a magnitude higher in
re-investment than any government program could afford; not to mention the value and influence
to the US dollar.

In addition to off-setting this energy import, the production and transmission of our natural gas
feedstock would then be financed and expedited locally through its use in the transportation
sector long before it will be utilized effectively in the power generating sector. The use of this
fuel will also help to competitively regulate the global price of energy and create a better sense
of National security for us than we have seen in the past few decades. The use of this fuel in
addition to cutting our carbon footprint will create the need for new industry in support of the
fueling, and the conversion and maintenance infrastructure. It will also directly cost the
consumer less for their energy usage, thus providing more disposable cash for infusion into the
regional economy for leisure and value-added products and services.

This economic value will then be complimented by the need to provide the materials and
manufactured products necessary to support this new energy economy. More importantly, it will
stimulate and attract the entrepreneurs and innovators along with the decision-making leadership
that will accelerate economic growth in the region. In all of this growth will be the need to adjust
our social support infrastructure to accommodate an influx of population and the added tax base
that can be used to benefit the people that live, contribute, and work here.

Regional Pittsburgh is more than just a local community. This effort will also provide the healing
and fiscal growth for more than just our three states. This is an effort that we all need to work
towards which will lead the country to a better understanding of the true power of domestic
energy; the ability to re-build self-sufficiency and to determine the direction of our collective
futures. What is needed, now, is the creation of a leadership team representing each of the
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primary business and industrial sectors, the social and financial networks, and the educational
and research institutions.

The team’s members need to not only represent their sectors but they must, when needed, also
lose their personal identities, egos and corporate biases. Silos and vertical integration will not
work for this large of a visionary opportunity. The leadership team must look to the greater good
and then be prepared to represent that vision to their constituency and the other sectors where
they have influence. To take full advantage of this opportunity will require a shared sacrifice
leading to greater future security and profitability. The governing bodies, local, state and federal,
will need to become an integral part of the solution with the initial gains understood to provide
benefit to this region which will then provide value to the entire country, as the initiative grows.

In summary, most new companies and investment sources are hesitant to invest in long term
energy programs, and the technology that supports them, because of a lack of confidence in our
energy policies and direction. Regional Pittsburgh will set the standard and provide the necessary
confidence needed to quickly and effectively make the long-term investments that will encourage
innovation and reward entrepreneurism. It will energize the work force and provide future
generations with a positive and predictive vision for their future, along with the need to prepare
themselves through education and training based on need, and not hope or rhetoric. This
opportunity provides a clear call to action.
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INTRODUCTION

For over 40 years, the issue of an energy policy, or the lack thereof, has been the subject of what
seems to be limitless and ineffectual debate. The outcome that has resulted from this rhetoric is
the adoption, and often threat of creation, of an ever growing set of regulations and laws that
address the after effects, or use, of both the domestic and non-domestic energy resources by way
or in the name of, environmental impact, carbon footprint, deforestation, ozone depletion and a
term from the past, smog. None of this, of course, is directed at a well thought out vision of our
energy future and what it will take to become self sufficient, productive and independent of the
ever changing global issues related to the acquisition and utilization of energy.

Each state and federal agency concerned with energy and even our diplomatic core and military
services are involved with managing the complex and often misunderstood energy acquisition
and utilization picture. The perspective that each brings to the effort, while important, is
individualized, vertically integrated, and often slanted to their needs or perceived issues not
necessarily shared by the energy producer and user community. This failure to create a clear and
technically accurate energy picture has fragmented our understanding of the problems and has
created a lack of confidence stemming from a systemic loss of our abilities to make the all
important decisions regarding our energy future; a failure to address our need for energy self-
sufficiency.

These issues, while important, also fail to address the supply-demand aspects of our energy
needs. While there is a growing effort to look at the issues, it is clear that we are not prepared for
the consequences that will come, should any of our current energy forms become availability-
limited, or the cost becomes too exorbitant for the consumer to absorb.

Fuel price, independent of the source, has a cascading effect on everything in our economy. A
four to five dollar price on transportation fuel doesn’t just make us carpool or use mass transit
more; it also increases the incremental costs in manufacturing and delivery of our consumer
products. It creates hardships for the low to medium wage earners that cascades into what they
purchase, and where they go and what they do. It even affects the cost of producing other forms
of energy since we transport the raw feedstock to the production facilities. An appreciable
increase in our electrical energy costs will create discomfort and hardships for work and play,
and will increase environmentally induced dangers for a large portion of our population.

While all of this jockeying and indecision about an energy policy continues, the reality is that
this country will require increasing amounts of energy, particularly for the transportation sector,
the majority of which will continue to come, for the immediate future, from non-US based
sources. The increase in global energy consumption is projected to be 1.4% per year for all
energy uses and 2.6% per year for the transportation sector through 2035 (3).
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While it is believed, by many transportation experts, that the motive force of the future will be
electrical power, until then the primary choices will continue to be petroleum based products or,
in an accelerating way, natural gas. The use of natural gas will extend our domestic reserves of
fossil fuels, hopefully to be used for other than combustion, thus reducing the resulting
emissions. It will also provide a competitive price break for the consumer wherever natural gas is
used and with a reasonable payback period for the vehicle conversion.

Figure 1 illustrates the world projected energy consumption through 2035, where the bulk of the
increases will occur with the non-OECD countries. Figure 2 indicates the predicted liquid fuels
usage worldwide for the same period. The uses of petroleum for other than transportation is
expected to grow at a modest rate, while the anticipated increases in the transportation sector
could be well over 30% as compared to the quantities being used today (3). This data is better
illustrated in Figure 3 for the world energy consumption for the transportation sector. Note the
accelerated increases in the non-OECD countries which are reflective of their current
industrialization efforts. These countries will continue to show these increases for decades to
come. All of this of course begs us to assume that the supply-demand balance will remain
relativity the same, which is clearly not the case.

800
B Non-0ECD

B OECD
600
40
20
0 T T T . :

2007 2015 2020 2025 2030 2035

=

=

Figure 1 World Marketed Energy Consumption (3)

For example, the Middle East has continued to maintain a constant and in most cases a zero
growth rate in new field exploration (4). This, coupled with the retirement of some of their older
fields and the reported recent water purging of some under-producing fields to help maintain
their contracted production levels, should be sending a strong message to their primary customer,
the US. At best, their current production rate is temporary while their internal fuel usage for
transportation like the rest of the globe will continue to rise, as illustrated in Figure 4 and Figure
5.
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Figure 2 World Liquids Consumption by End-Use Sector (2007-2035) (3)
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Figure 3 World Delivered Energy Consumption in the Transportation Sector (3)

Even if we manage to better utilize our current fuel stocks through conservation and the
incorporation of alternate fuel sources, it is clear that the rest of the globe will need more liquid
fuels and thus we will be competing with them for whatever may be available at whatever the
price; clearly a sellers’ market. Add to this the evidence of late that petroleum prices are unstable
and not necessarily linked to demand and we are looking at a highly volatile and unpredictable
energy cost of doing business for the immediate and long-term future for the US. This, of course,
is tied directly to the political instability and unpredictability of many of the regions from which
we acquire our fuel stocks.
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All of this is exacerbated by the double digit growth rates in transportation systems and vehicles
in Eastern Asia, particularly India and China, as illustrated in Figure 5 (3). This should indicate
that even if the supplies were available, the increasing demand from other than the US will have
a growing financial consequence, possibly resulting in extraordinarily high prices at the pumps
and/or the dreaded shortages that were witnessed back in the 70’s of the last century.
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Figure 4 Middle East Transportation Energy Use (2007-2035) (3)
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Figure 5 Non-OECD Asia Transportation Energy Use by Country (2007-2035) (3)

Energy costs are a significant percentage of our overall costs of living in addition to our travel
requirements, from the environmental controls in our homes and businesses to the products we
build, transport and ultimately purchase. A lack of confidence in actual and future energy costs
will continue to undermine our business and manufacturing environment. This will potentially
lead to large swings in pricing and profitability, causing overt business stress due to under and
over pricing, and a reduction of jobs leading to a loss in support for our social infrastructure.
This unintentionally provides an advantage to our global competitors who will then have better
control over their economic futures; complimented by their own long-term energy strategy. (5)

We as a population are very confident in our ability to react to a crisis. We have managed to
suffer and survive through everything that has been thrown at us and since most of the crises
were viewed as non-domestic, in direct and immediate impact, we simply absorbed the costs and
moved on with our lives. The notion of taking a proactive stand, while historically discussed,
received very little attention until the events of 9/11. In addition to the terrible loss of life, the
direct economic impact of lost facilities and capabilities, along with the economic down time,
was enormous. (5)

What is often overlooked after that disaster was the direct consequence of temporarily grounding
our air fleet. Just shutting down that part of the transportation sector, which is only a small
percentage (less than 1%) of our transportation fuel usage, stressed our economy in
immeasurable ways. Imagine what would happen if we lost, or severely restricted, our ability to
field our truck and mass transit fleets, or even personal transportation vehicles.
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What is most interesting is that, by not developing our own energy resources and strategy,
relying on non-domestic energy, and not creating the innovative environment that results from
self-sufficiency and the advancement of technology, the better informed people around the world
realize that we have created a potentially long-term economic crisis. While they may all choose
to disagree about the time scale and size of the impact, they do agree that the way we are
currently receiving a majority of our transportation energy is either quickly coming to an end, or
we will at a minimum start to see supply shortages and guaranteed elevated prices.

Unlike most documents on this subject, this non-domestic oil situation coupled with the recent
natural gas reserve discoveries have turned this potential doom and gloom into a regional
opportunity with long-term impact, even at the national level; a way to reverse the trends roughly
outlined in the first part of this section. The recent advances in directional drilling and the new
hydraulic fracturing techniques are allowing access, at relatively inexpensive rates, to vast
quantities of natural gas contained in the shale formations that are part of the shale strata almost
everywhere around the world, with several deposits already identified in the US, see Figure 6. (6)
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Figure 6 Gas Shale Basins of the United States (6)

As has happened so many times in the past, it is the US that is in a pivotal position to capitalize
on these new technologies and these gas reserves for our own use and for sale as an export
commodity and capability. It is also a unique opportunity for the Pittsburgh region with its
transmission and exploratory infrastructure and manpower, skills and training, to be the first to
take full advantage of this opportunity. As we have witnessed of late, the drilling of the
regionally identified Marcellus Shale formation has resulted in record plays with a promise for
even better and less expensive sites as the technology is refined and the experience of the
exploration teams increases.

These natural gas reserves of the Marcellus Shale formation are now being described at levels
from one to two orders of magnitude larger than originally estimated. A recent report from the
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Energy Information Administration (EIA) suggested that the Marcellus find could be the second
largest gas field in the world, with the equivalent energy content of 87 Billion barrels of oil (7).
This would represent 12 times our current total energy use for the US and over a 340 times the
usage of energy for Pennsylvania, alone. Note also that the shale formations above and below
this seam could also be a magnitude higher than even the Marcellus, with the implication for a
steady supply of natural gas at what will become economical prices, especially as the Middle
East price per barrel continues to escalate (3). This would create an energy supply base to
support the region for several decades, if not a century into the future, clearly larger than the
current crude oil supply that might come from the Middle East or from another as yet to be
identified and developed location.
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REGIONAL PITTSBURGH DEFINED

For the sake of argument, consider Pittsburgh as the epicenter of this new energy, economic
region, see Figure 7. Figure 8 is an expanded view of this region marked with concentric circles
at radii of 50, 150, and 250 miles. This area includes a significant portion of the industrial base
for the region plus it fits within the transportation radius for near-haul, heavy-duty trucks and
commercial service vehicles. This area coincidentally overlaps the recent gas fines of the
Devonian/Ohio gas shale basin, also referred to as the Marcellus and Devonian Black Shale
succession.

* National capital
U.S. State

® State capital

Scale 1:13,500,000

Albers Equal-Area Projection

Figure 7 Regional Pittsburgh with 50, 150 and 250 mile Radii (8)

The Marcellus Shale deposit, as currently described, covers all of West Virginia, most of
Pennsylvania and the eastern portion of Ohio, also edging slightly into neighboring states, with a
significant penetration into New York. Add the Devonian Black Shale and this increases the
reserves to over half of Ohio and a good portion of Kentucky and Tennessee, see Figure 9.
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Regional Pittsburgh is also in the middle of the supply-chain, precision machinery, and raw
metals production capabilities in Pennsylvania, the heavy machinery and manufacturing
capabilities of Ohio and the raw materials and natural resources, including skilled man-power, in
West Virginia. This region also has an abundance of heavy transportation capabilities, both on
water and land, where each state has an abundance of land, fresh water, intellectual and financial
capitol and the societal and labor force commitments for growth and prosperity. These assets and
resources will be discussed in more detail in the following section.

The Pittsburgh region is unique in the country, possibly the world. Not since the oil and gas
discoveries in the Texas region, at the beginning of the last century, has there been such an
energy opportunity. The recognition of the gas reserves and improvements in the dollar value
and national security that can be preserved by not buying non-domestic crude creates a win-win
for the region and country. Every dollar that is retained in-country not only improves the net
import/export balance and value of the US dollar, it also means a reinvestment in our social and
physical infrastructure. Every cubic foot of natural gas consumed that increases that crude offset
also means jobs for every sector from the drillers to the steel manufacturers, to businesses that
manufacture the parts, and the suppliers and distributors of commodities. It also means a lower
cost for the energy that we consume reflected in a myriad of ways in every sector of our
economy. (10)

Initially, the immediate use of the reserves could be for the conversion of transportation vehicles
(cars, buses, delivery trucks, municipal vehicles, trains, and over-the-road near-hauls) to run on
natural gas providing jobs for the conversions, maintenance and servicing, and the construction
of the transmission and re-fueling infrastructure. This is true re-investment efforts netting gains
across all sectors of the regional economy, including education and training, and the fostering
and enlargement of our research and development base, which will result in increased intellectual
property development and the national and international export of the same. The short term
benefits of this strategy are self-evident.

For the long term, Regional Pittsburgh can become a focal point for energy independence as its
own supply resource, supporting the growth of power for sale to the grid while enlarging our use
of the existing energy sources that have been the mainstay of decades past, coal and nuclear, and
those being developed on the horizon, solar and wind. The uses of natural gas will not only
decrease our off-shore dependencies, it will significantly reduce our carbon footprint. Natural
gas, consumed as a fuel, has only 60% of the released carbon as petroleum and 22% as compared
to coal. The result of replacing a majority of the liquid transportation fuels with natural gas
would mean a reduction in the carbon release of about 61 million metric tons, just for
Pennsylvania, Ohio, and West Virginia combined, which would represent a 7.65% reduction
nationwide. (1), (11)
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Economic growth in the near-term will require the use of more of the same of our existing
resources, albeit possibly shifting in application and product uses later in the future. This will
mean the need for more coal fired electricity to increase industrial capacity and consumer
activities. It will require more energy for the increased productivity in all energy forms. This
productivity will result in improvements, as a result of directed growth and a long-term regional
energy strategy, which can be very conscious of environmental impact, the carbon footprint, and
a preferred lifestyle.

Offsetting non-domestic crude using natural gas for transportation, and later adding power
generation plus residential and commercial heating, will create a new economy for the region.
This commitment will require continued and directed growth and the development of our work
force and the social and physical infrastructure all coming from within the region. This growth
will yield ever increasing numbers of new jobs. It has been forecasted that by the year 2020 the
number of new jobs that will have been created directly by the utilization of this gas reserve will
be approximately a quarter of a million (10). This does not consider all of the associated support
activities or those jobs resulting from the transfer of innovation from this effort. It also does not
consider those yet to be defined careers and technologies in the future that will challenge our
current workforce requirements and our children’s imagination and educational and training
requirements for decades to come.

18| Page



REGIONAL PITTSBURGH: THE NEW ENERGY ECONOMY

REGIONAL RESOURCES AND ASSETS

Every region in the world has its own unique set of defining resources and characteristics; some
natural and others created by the on-going actions of the people who live and work there. Many
of these resources are geographic in nature while others are related to the climatic and
topographic characteristics of the region. Most of these resources are fundamental like minerals
and fresh water, as two clear examples. The rest come from the use of those resources and how
they are combined with the energy and intellect of the people and the skill sets that are developed
to drive the regional economy. Regional Pittsburgh has always been positioned to take advantage
of its location and the environmental attributes that compliment the region. From this historical
path Regional Pittsburgh has emerged as a major contributor to the economy of the nation and
has also contributed to the industrial advancements of numerous regions around the globe.

The long term investment of intellectual and financial capital always comes with a price, often
measured as personal and corporate risk, environmental changes and the need to stay ahead of
the competition; all on-going concerns due to growing global competitiveness. The U.S.
Department of Labor’s Employment and Training Administration (ETA) commissions what is
called asset mapping or a “roadmap” to help provide guidance to regions seeking to strengthen
their competitive position in the global economy. These resources are intended to provide the
foundation for actions that a region can take to improve its overall competitive position. The first
step is to understand the resources that a community can leverage to support integrated
workforce and economic development initiatives.

What is unique about Regional Pittsburgh is that the assets that gave the region its successful
history are still here today. Admittedly, the region has recently fallen short of using all of its
capacity, but those same capabilities are still there and waiting for the challenges of future
business. What historically gave the region its strength was its independence and self reliance. It
was through the development and the judicious use of its home grown personnel and financial
resources that made the difference, which provided the framework for growth and prosperity.
That capability, plus the confidence that comes from the successes of the past, can be used again
to become that self-sufficient contributor to our future and the future of this nation. What is
needed is a new vision of the future that uses our inherent capabilities and the resources that are
now at hand. This coupled with a strong sense of purpose directed by a strong leadership core
will reverse our current economic stagnation and accelerate our future prospects.

This section is a brief inventory of some of the key resources that can be utilized for this energy
development effort. The rest of the assets are waiting for the opportunity to help make a
contribution to any visionary program that will help enhance our prosperity in a fiscally sound
and environmentally responsible manner. This section will look at the Research Inventory,
Licenses to Industry, Start-Ups Hatched, Industry Centric Innovation - Regional R&D
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Operations, Non-Profit Technical Assistance Capacity, Angel Investors, Dedicated Student
Development/Pipeline, Global Connectivity, Existing Business Enterprises, Regional Coalitions,
and Professional Associations. While this is an abbreviated list of the tri-state areas assets, they
clearly point to the potential of the region to respond to this energy opportunity.

Research Inventory

Research and Development (R&D) adds to the knowledge base of a region and is essential to
long-term economic growth. In addition to the basic research and the knowledge base it
improves, it also provides technical exposure for the next generation workforce. What is often
overlooked are the contributions that are made for local industry in the form of new intellectual
property (IP) and the day-to-day involvement of faculty, staff, and students in applied R&D in
cooperation with these business entities. R&D spending at universities creates opportunities for
partnerships between education and industry to encourage regional retention of companies and
the talented newly graduated students that will benefit these companies.

There are several industry sponsored, publicly funded programs located within the region.
Traffic21 and smart grid programs are located in Carnegie Mellon University and the University
of Pittsburgh in the immediate Pittsburgh, PA area. In addition, two internationally recognized
centers at West Virginia University in Morgantown, WV are the Center for Industrial Research
Applications (CIRA) and Center for Alternative Fuels, Engines, and Emissions (CAFEE).

Traffic21 is a multi-disciplinary research initiative of Carnegie Mellon University. Its goal is to
design, test, deploy and evaluate information and communications technology based solutions to
address the problems facing the transportation system of the Pittsburgh region. The Pittsburgh
region will serve as a "learning lab," deploying solutions that can be applied around the nation
and the globe. Traffic21 will leverage Carnegie Mellon’s leadership in relevant areas such as
critical infrastructure, transportation access, transportation routing, human factors, artificial
intelligence, web applications and autonomous vehicles. All of these advances in technology will
have an immediate impact on the region and the rest of the nation.

The Center for Energy, housed in the Swanson School of Engineering, at the University of
Pittsburgh is dedicated to improving energy technology development and sustainability,
including energy efficiency, advanced materials for demanding energy technologies, carbon
management, and energy diversification. Their plan includes attracting more world-class
research faculty to Pittsburgh, focused on key areas of energy research, training high-level
engineers and scientists to work in key energy fields and training a local workforce for those
developing fields, facilitating technology transfer related to energy for economic development,
increasing energy research support, energy industries, and sustainable technology development
in the region, and to enhance the stature of our region as a leader in energy.

The Carnegie Mellon Software Engineering Institute (SEI) works closely with defense and
government organizations, industry, and academia to continually improve software-intensive
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systems. Their core purpose is to help organizations to improve their software engineering
capabilities and to develop or acquire the right software, defect free, within budget and on time,
every time. To accomplish this, the SEI performs research to explore promising solutions to
software engineering problems, identifies and codifies technological and methodological
solutions, tests and refines the solutions through pilot programs that help industry and
government to solve their problems, and widely disseminates proven solutions through training,
licensing, and publication of best practices.

The Center for Industrial Research Applications (CIRA) is a nationally recognized research
center within the College of Engineering and Mineral Resources (CEMR) at West Virginia
University (WVU). Its charter is to be self-supporting, provide an exceptional graduate and
undergraduate R&D experience, and develop high-tech engineering solutions for industrial
problems that create opportunities that bolster the region's economic standing. CIRA researchers
develop new technology, merge diverse technologies into new solutions, and develop new
applications for emerging technologies.

The Center for Alternative Fuels, Engines, and Emissions (CAFEE) at West Virginia University
has an internationally recognized research program in the area of vehicles, engines, emissions,
and alternative fuels with a particular focus on heavy-duty vehicles. Through these efforts, they
contribute to two important national goals: improving the environment by reducing vehicle
exhaust emissions, and reducing the consumption of petroleum-based fuels and our dependence
on imported oil, through the use of alternative fuels. The Center has received research funding
from the U.S. Department of Energy, U.S. Department of Transportation, the U.S.
Environmental Protection Agency, major engine manufacturers, the California Air Resources
Board, fuel providers, and several state and municipal transit agencies. Through its extensive
research program, CAFEE has built the largest national database of heavy-duty vehicle exhaust
emissions and fuel efficiency data.

Note that this survey only represents a small percentage of the universities and their respective
research and development centers that are resident to this region. Adding in Pennsylvania State
and Ohio State Universities plus the Universities of Cleveland and Toledo supported by several
other technical schools in the region and this list of capabilities would grow several orders of
magnitude, each ready in their own way and specialty to make a continuing contribution to this
region.

Licenses to Industry

The Center for Technology Transfer and Enterprise Creation (CTTEC) is responsible for
facilitating and accelerating the movement of research and technology out of Carnegie Mellon
University and into the marketplace. Their collaborative and problem-solving approach is to
work with researchers to validate, challenge and extend their work to fit within the overall goals
of commercialization. CTTEC focuses on technologies covering the five broad strategic research
areas outlined in Carnegie Mellon's 2008 strategic plan which includes computation,
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sustainability, health and quality of life; social and behavioral studies; global, economic and
cultural issues.

The Office of Technology Transfer (OTT) 1is responsible for the protection and
commercialization of Intellectual Property for all West Virginia University organizations.
Faculty members and other researchers are the primary source of intellectual property, either
through the invention of new products or processes, or through know-how and expertise in
certain fields. Intellectual property can be protected through patents, copyrights, trademarks, and
trade secrets. Commercialization occurs primarily through licenses of patents and/or know-how
to existing companies, and, in some cases, through the creation of a joint venture or even a start-
up company.

Most of the universities and research centers contribute to the IP base of the region. Each has
their own unique process for capitalizing on their developed art, some through licenses and
technology grants while others through joint venture arrangements. In all cases, the development
of this new art has the potential to bring long-term value to the region through process and
business enhancements and through the training and exposure received by future employees
during their educational process.

Start-Ups Hatched

Startup companies are often associated with high growth, technology oriented companies. A
critical task in setting up a business is to conduct research in order to validate, assess and develop
the ideas or business concepts in addition to opportunities to establish further and deeper
understandings of the ideas or business concepts as well as their commercial potential.

Innovation Works (IW) plays a vital role in Southwestern PA’s technology economy. They
invest capital, business expertise and other resources into high-potential companies with the
greatest likelihood for regional economic impact. IW is the single largest investor in seed-stage
companies in this region and one of the most active in the country. Innovation Works has
invested over $48M in roughly 140 technology startups. Those companies have been a magnet
for creating thousands of new jobs and attracting follow-on capital to the region (over $1 billion
since 1999).

In addition, the Center for Industrial Research Applications (CIRA) at West Virginia University
has been granted 31 US Patents, numerous foreign patents, and has established 12 companies
with 11 licenses transferred. Like many other centers around the region these R&D activities
have a direct link to the local industrial base and together can be harnessed to drive
developments in an identified technology area; especially when the resulting work fills a needed
problem area.
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Industry Centric Innovation - Regional R&D Operations

Eaton Corporation, headquartered in Cleveland, Ohio, is a diversified power management
company with 2010 sales of $13.7 billion. Eaton is a global technology leader in electrical
components and systems for power quality, distribution and control; hydraulics components,
systems and services for industrial and mobile equipment; aerospace fuel, hydraulic and
pneumatic systems for commercial and military use; and truck and automotive drivetrain and
powertrain systems for performance, fuel economy and safety. Eaton has approximately 70,000
employees and sells products to customers in more than 150 countries. Eaton is committed to
creating and maintaining powerful customer relationships built on a foundation of excellence.

Bayer, of Pittsburgh, PA is an inventor company with a long tradition of research. By applying
science to the major global challenges, they deliver innovations that address unmet customer and
market needs. Their focus on innovation is the key to maintaining or gaining a leading position
in every market in which they operate. It is also the foundation for improving the lives of many
millions of people: by helping patients around the world by preventing, alleviating and curing
diseases as well as improving diagnosis, ensuring a sufficient supply of high-quality food, feed
and fiber and making significant contributions in the fields of energy and resource efficiency,
mobility and home living.

PPG Industries, headquartered in Pittsburgh, Pennsylvania, is a leader in its markets; is a
streamlined, efficient manufacturer; and operates on the leading edge of new technologies and
solutions. Their vision is to continue being the world’s leading coatings and specialty products
and services companies, serving customers in construction, consumer products, industrial and
transportation markets and aftermarkets. PPG has manufacturing facilities and equity affiliates in
more than 60 countries around the globe.

Non-Profit Technical Assistance Capacity

Innovation Work’s programs accelerate growth in Southwestern PA by infusing business
expertise and funding into early-stage technology companies and those pursuing the next
competitive edge. As one of the most active seed-stage investors in the U.S., their knowledge of
the needs of startups—from risk capital to business expertise—enables them to guide hundreds
of entrepreneurs every year on the right path to commercialization. In addition, they also help
researchers commercialize ideas that could change the world while helping small manufacturers
as they look to open new markets by adapting new technologies into their products and
processes.

Idea Foundry bridges the significant gap between idea generation and viable businesses by
providing the necessary support infrastructure. They provide experienced mentors, a customized
process and tools to help develop business models, funding to pay the bills while the developers
concentrate on building their business to the next level and a network of technical, commercial
and financial resources to assist now and in the future. Idea Foundry is a not-for-profit 501(c)(3)

23 |Page



REGIONAL PITTSBURGH: THE NEW ENERGY ECONOMY

funded by local foundations and the Commonwealth of Pennsylvania. Idea Foundry measures
their success in job creation and use funds raised through liquidity events to reinvest in more
companies. Idea Foundry has invested in over 70 technology businesses and created over 480
jobs since its inception in 2002, helping to drive the regional economy in southwestern PA.

Innova Dynamics was spun out of the University of Pennsylvania and is an innovator in
advanced materials technology and clean technologies that is inventing and commercializing
disruptive advanced materials technologies for a sustainable future. Their technologies impact a
broad range of fields including electronics, optics, energy, water treatment, coatings, biology,
chemistry, and more. They work by partnering with other leading technology companies to
deliver urgently needed solutions enabled by their patent-pending technologies.

3 Rivers Clean Energy is a regional coalition of companies and organizations interested in
developing innovative solutions to the nation's energy needs. Operating support is provided by
the Claude Worthington Benedum Foundation and the Heinz Endowments.

Angel Investors

State governments are increasingly interested in entrepreneurship because of its key role in
driving business innovation. Entrepreneurs’ emerging technologies are frequently viewed as too
risky for banks, private equity firms and venture capitalists. As a result, angel investors are
stepping in to fill this gap. States are strategizing to promote angel investments for economic
growth.

The National Governors Association’s report indicated the investment tax credits in several US
states. In the region, two current investment tax credit programs exist in the states of West
Virginia and Ohio. In 2005, West Virginia initiated the High Growth Business Investment Tax
Credit Program to encourage investments in start-up, growth-oriented, research and development
businesses in this state to thereby increase employment and economic development. This
program will reduce taxes of up to 50%.

In Ohio, the Technology Investment Tax Credit Program offers Ohio investors a 25% reduced
tax rate on the amount invested in qualified, technology-based Ohio companies. Over 15 years,
this program has invested over $146 million and credited $36 million in 3,000 investors (or
3,800 investments).

Additionally, Innovation Philadelphia was founded in 2001 to help grow the technology and
knowledge of industry sectors in the regional city area. This program is committed to supporting
technology-driven economic growth in the Philadelphia Region through encouraging the for-
profit creative industries, attracting and retaining young professionals vital to economic growth,
and fostering entrepreneurism and new ideas.

Angel investors provide an important source of local investment capital for states and regions in
entrepreneurship and economic development strategies. Angels also provide investment
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opportunities for venture capitalists and improve the prospects of developing a regional venture
capital industry.

Dedicated Student Development/Pipeline

Education and skills are essential for today’s changing economy. The competitive global
environment rewards workers who possess sound general knowledge that enables them to adapt
to changes in the workplace and to continually learn new job skills. There are numerous
community colleges and training centers that help to develop and expand the knowledge base of
the regional work force. Added to this, most Universities in the region have intern and co-op
programs which help to develop a dedicated student pipeline.

As an example of one such program, the Corporate Relations and Career Assistance Program at
West Virginia University, provides students with opportunities for practical, real-world
experience through several different programs, and helps them find great jobs after graduation.
The program also assists employers in finding talented students for internships, co-ops, and
permanent positions, and hosts an annual engineering and computer science career fair that
draws hundreds of employers and thousands of students.

The Cooperative Education program enables students to apply what they have learned in the
classroom to career-related employment by alternating periods of full-time study with paid full-
time employment while internships allow students to observe and participate in their field in an
actual professional setting. The Co-op Program at the College of Engineering and Mineral
Resources (CEMR) allows students to obtain professional employment experience, earn a
paycheck while they are earning an undergraduate degree in engineering or computer science.
One month prior to the Spring 2011 graduation, 60% and 70% of the students who participated
in the internship and co-op programs received a job offer or was accepted to graduate school,
respectively. In addition, over 80% of the undergraduate students receive job offers in the region
and over 30% are in the energy sector. While several students decide to pursue a graduate
education, 80% stay in the region for that advanced education.

The National Alternative Fuels Training Consortium (NAFTC) headquartered at West Virginia
University is a pioneer and national leader in developing, managing, and promoting programs
and activities that are directed to the cure of America’s addiction to oil, lead to energy
independence, and encourage the greater use of cleaner transportation. The NAFTC is the only
nationwide alternative fuel vehicle and advanced technology vehicle training organization in the
United States. NAFTC consists of National Training Centers (NTCs) located nationwide to
provides training with impact through its experienced instructors and real-world shop facilities.
Approximately 70 Affiliate and Associate members also support the NAFTC’s mission.

The Community College of Allegheny County (CCAC), located in Pittsburgh’s North Shore, is
about students learning from expert faculty in a learning-centered environment with more than
170 programs that lead to great careers and great four-year colleges. It has four campuses, six
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neighborhood centers and flexible schedules, including online courses. CCAC is the number one
choice of high school graduates and the largest provider of educational services in western
Pennsylvania. CCAC has more credit and noncredit students each semester than the universities
of Pittsburgh, Carnegie Mellon, Robert Morris and Duquesne combined. Every year, thousands
of students transfer CCAC credits to the four-year colleges of their choice. Being a leader in
post-secondary education is very important, but CCAC is also dedicated to helping expand
economic opportunities. To maximize the institution’s impact on the regional work force, CCAC
is launching an initiative for the Center for Professional Development to be the trainer of choice
for southwestern Pennsylvania employers by transforming the college’s current workforce
training division into a quality-driven, sales oriented enterprise. To build this region’s
competitiveness, CCAC must be a key element in the value proposition to prospective investors
and employers — a guarantor of a constant supply of highly skilled workers.

Also, The Governor’s Guaranteed Work Force Program (GGWFP) in West Virginia collaborates
with businesses statewide to fund customized training that equips their workers and keeps them
competitive in a global economy. No other state in the region offers this type of training to
businesses, much of which is free as are the facilities necessary to conduct the training programs
at the Eastern WV Community and Technical College in Moorefield, Potomac State College of
West Virginia University in Keyser and the Robert C. Byrd Institute at Rocket Center.

Global Connectivity

For more than 50 years, GlobalPittsburgh has forged cultural, educational and business
relationships between the Greater Pittsburgh Region and the global community through citizen
diplomacy — connecting people and institutions in the region with audiences around the world
through a wide range of hosting, training, networking and outreach programs. GlobalPittsburgh,
formerly the Pittsburgh Council for International Visitors, is a charter member of the National
Council for International Visitors, and works closely with the U.S. Department of State's
International Visitor Leadership Program and other organizations to bring foreign delegations to
the Greater Pittsburgh Region to experience our centers of excellence in energy, education,
economic & environmental revitalization, life sciences, technology, government and more.

The Allegheny Conference on Community Development is a private, non-profit leadership
organization dedicated to improving the economy and quality of life of the Pittsburgh region.
The organization is composed of the chief executive officers of the region's most significant
employers and universities that generate more than $156 billion in annual revenue, provides over
221,000 jobs and serves over 111,000 students in southwestern Pennsylvania.

In 2000, the Allegheny Conference entered into a strategic affiliation with the Greater Pittsburgh
Chamber of Commerce, the Pennsylvania Economy League of Southwestern Pennsylvania and
the Pittsburgh Regional Alliance (PRA). The affiliation plays to the strengths of each
organization — the advocacy efforts of the Chamber, the research and analysis expertise of the
Economy League, and the marketing intelligence capabilities of the PRA. These strengths,
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guided by private sector leadership, enable an efficient model for regional improvement. The
Allegheny Conference and its Affiliates work in collaboration with public and private sector
partners to stimulate economic growth and enhance the quality of life in southwestern
Pennsylvania. The Conference is a private sector leadership organization with nearly 300
Regional Investors — all heads of our region’s employers, who provide civic leadership to
execute a focused agenda for regional improvement.

TiE-Pittsburgh is a not-for-profit network of entrepreneurs, corporate executives and senior
professionals dedicated to fostering entrepreneurship in the Pittsburgh region. The Pittsburgh
chapter was founded in 2000, and currently has 36 charter members at its core. Members of TiE-
Pittsburgh have created over 10,000 jobs in the Pittsburgh region and have brought in over
$600M in venture capital investment. TiE, The International Entrepreneurs, also known as
Talent, Ideas and Enterprise is a global, non-profit network dedicated to the advancement of
entrepreneurship. Founded in 1992, in Silicon Valley by a group of successful entrepreneurs,
corporate executives, and senior professionals with roots in the Indus region, the organization
today has over 10,000 members across 45 chapters in 9 countries. Dedicated to the virtuous cycle
of wealth creation and giving back to the community, TiE's focus is on generating and nurturing
our next generation of entrepreneurs. In order to achieve this, the organization has built programs
to energize and inspire its constituencies, with its flagship event being TiEcon, the largest
conference for entrepreneurs worldwide. The one constant that has guided the evolution of TiE
has been its philosophical framework. It has kept the vision and decisions of TiE's leadership
true to its basic beliefs that wealth creation and giving back to society are invaluable human
endeavors, and that an open, inclusive and forward-looking organization is the right vehicle in
which to reach their objectives.

Existing Business Enterprises

A region’s existing business enterprises are an important asset for supporting regional
innovation. Two major players in the region include Eaton Corporation and the Marcellus Shale
Coalition, with many other key players not mentioned here.

Eaton Corporation is a premier industrial company diversified in the electrical and industrial
sectors. The electrical sector is a global leader in power distribution, power quality, industrial
automation and power control products and services. Products include circuit breakers,
switchgear, UPS systems, power distribution units, panel boards, load centers, motor controls,
meters, sensors, relays and inverters. The principal markets for the Electrical Americas and
Electrical Rest of World segments are industrial, institutional, government, utility, commercial,
residential, information technology and original equipment manufacturer customers. The
industrial sector includes the Hydraulics, Aerospace and Vehicle Groups. Eaton is a leading
manufacturer of systems and components for use in mobile and industrial applications. Markets
include agriculture, construction, mining, forestry, utility, material handling, machine tools,
molding, power generation, primary metals, and oil and gas. The Hydraulics group also includes
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Eaton's Filtration, Golf Grip and Airflex industrial clutch and brake businesses. In the aerospace
industry, Eaton is a worldwide leader in the design, manufacture and marketing of a
comprehensive line of reliable, high-efficiency systems and components for hydraulic, motion
control and fuel applications. The Vehicle Group is comprised of the company's truck and
automotive segments. The truck segment is a global leader in the design, manufacture and
marketing of powertrain systems and other components for commercial vehicle markets. Key
products include manual and automatic transmissions, clutches, hybrid power and emission
treatment systems. Eaton’s automotive segment produces key products such as superchargers,
engine valves, valve train components, cylinder heads, locking and limited-slip differentials,
fuel, emissions, and safety controls, transmission and engine controls, spoilers, exterior
moldings, plastic components, and fluid connectors.

The development of natural gas from Marcellus Shale through the Coalition offers great potential
for the region’s economic future, as well as the thousands of individuals, families and small,
locally-owned businesses involved in extracting this abundant energy source from the ground.
Pennsylvania currently imports almost 75% of the natural gas it uses every day. The Marcellus
Shale formation holds enough recoverable natural gas reserves to not only serve Pennsylvania’s
needs, but to turn the Commonwealth into a significant exporter of energy, generating equally
significant economic benefits.

The production of natural gas through the Marcellus Shale Coalition is important because it
produces a regionally based energy source in what must be maintained in an environmentally
sound manner. It also provides economic benefits to communities across the region. Natural gas
producers have already invested more than $4 billion in Pennsylvania alone in lease and land
acquisition, new well drilling, infrastructure development and community partnerships, with an
even greater investment expected in the future.

Regional Coalitions

Coalitions are active across the tri-state region. The coalitions currently in place include the
Clean cities programs in Pennsylvania and West Virginia, the Marcellus Shale Coalition and the
electric vehicle coalition all brought together to pursue funding in the Pittsburgh area, as well as
many others in the region. Each of the major cities in the region have similar entities to help
provide funding opportunities and to assist in new business development.

Clean Cities is a government-industry partnership designed to reduce petroleum consumption in
the transportation sector which is sponsored by the U.S. Department of Energy's (DOE) Vehicle
Technologies Program. Clean Cities contributes to the energy, environmental, and economic
security of the United States by supporting local decisions to reduce our dependence on imported
petroleum. The clean-burning characteristics of alternate fuels contribute to improving the
nation's air quality, and, thanks to the state’s energy resources, the economic development
potential of Pennsylvania, Ohio, and West Virginia.
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There are currently two clean cities programs in the Pittsburgh Energy Region. The Pittsburgh
Region Clean Cities (PRCC) is a nonprofit membership organization designed to accomplish
three objectives. First, build and support the infrastructure needed for a strong alternative fuel
and alternative vehicle market in Western Pennsylvania. Second, serve the needs of its member
organizations through education, business consulting, development/grant writing, and
management of Federal and State-funded projects. Lastly, serve as the designated regional
organization for all US Department of Energy Clean Cities Program initiatives, including project
funding.

The State of West Virginia Clean Cities coalition works with vehicle fleets, fuel providers,
community leaders, and other stakeholders to reduce petroleum use in transportation. Clean
Cities deploys technologies and practices including idle-reduction equipment, electric-drive
vehicles, fuel economy measures, and renewable and alternative fuels, such as natural gas,
liquefied petroleum gas (propane), electricity, hydrogen, bio-fuels, and bio-gas. Idle-reduction
equipment is targeted primarily to buses and heavy-duty trucks, which use more than 2 billion
gallons of fuel every year in the United States while idling. Clean Cities’ fuel economy measures
include public education on vehicle choice and fuel-efficient driving practices.

Founded in 2008, the Marcellus Shale Coalition (MSC) is an organization committed to the
responsible development of natural gas from the Marcellus Shale geological formation and the
enhancement of the region’s economy that can be realized by this clean-burning energy source.
The members of the coalition work with partners across the region to address issues with
regulators, local, county, state and federal government officials and communities about all
aspects of producing clean-burning, job-creating natural gas from the Marcellus Shale.

The Electrification Coalition is a nonpartisan, not-for-profit group of business leaders committed
to promoting policies and actions that facilitate the deployment of electric vehicles on a mass
scale. The Electrification Coalition is dedicated to reducing America’s dependence on oil
through the electrification of transportation. Our primary mission is to promote government
action to facilitate deployment of electric vehicles on a mass scale. The Coalition serves as a
dedicated rallying point for an array of electrification allies and works to disseminate informed,
detailed policy research and analysis.

Professional Associations

There are numerous professional societies that contribute to the nation and the world in the
development and dissemination of technical literature, the development of standards and the
professional development of its members. These professional societies, especially for the
technical communities, are well suited to aid in the advancement of new technology and the
fostering of new business efforts and the transition of the new technology into the marketplace.

SAE International (SAE) is an organization for engineering professionals in the aerospace,
automotive, and commercial vehicle industries. The Society is a standards development
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organization for the engineering of powered vehicles including cars, trucks, boats, aircraft, and
others. SAE International has 120,000 members around the world. The mission of SAE
International is to enable voluntary consensus on standards development. SAE International
provides a forum for companies, government agencies, educational institutions and consultants
to agree on technical standards for the worldwide vehicle mobility industry. These standards play
a key role in improving safety, reducing costs, increasing productivity, improving market
position, providing market access, and advancing new technologies.

The Institute of Electrical and Electronics Engineers (IEEE) is a non-profit professional
association dedicated to advancing technological innovation related to electricity. It has more
than 400,000 members in more than 160 countries. It is the world’s largest professional
association dedicated to advancing technological innovation and excellence for the benefit of
humanity. IEEE and its members inspire a global community through IEEE's highly cited
publications, conferences, technology standards, and professional and educational activities.
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THE OPPORTUNITY

For one of the few times in its existence, the US is again, faced with a clear threat to our national
security, economic stability and, in reality, our way of life. Interestingly, the threat is not from an
identified, or even perceived outside enemy, but in fact it is due to our reliance on the
performance of others instead of doing for ourselves. When it was decided that others could
produce and perform better, or cheaper than we could, it also marked the first time we made the
conscious decision to stop competing, and in effect to stop innovating. It started off with the
simplest of items and processes resulting downstream in a vast array of competencies and
capabilities being lost off-shore. This was then followed with decreases in our manufacturing
capabilities, our supply base, ultimately our jobs, and the need for our youth to reach outside of
their current comfort zone to learn and dream of a new future.

Instead of biting the bullet and economizing, and more importantly, innovating our way into a
competitive world market, we have chosen the perceived, easier path of settling for the next best
compromise, whatever that turned out to be. What made this country the dynamic world leader
that it became was the innovative and adventurous spirit that created the unending list of new
technologies, which in turn forced our economy and society to grow. It was with these
innovations, and the leadership that fostered them, that growth and prosperity created the
attraction and envy of the rest of the world. A world that now sees us as a place to market their
products instead of the other way around, as it was in the past.

Sometime in the recent past, we became complacent; letting the good life lull us into a sense that
all is well and someone else will handle all of the problems. This approach has clearly fallen
short of the world leadership position that we grew accustomed to, leaving us lagging behind in
technology, the value of the dollar, loss of the more technically based jobs and capabilities, and
the disenfranchisement of our youth for the future that they will soon inherit.

The way to stop this downward spiral is to create a vision and a goal that the public can all
identify with and rally behind. Regional Pittsburgh, The New Energy Economy is one such
opportunity. For the first time in recent decades we have the opportunity to exercise complete
autonomy and authority over a portion of the energy sector that will affect us for decades to
come. Getting control over a portion of the energy sector, and lessoning our reliance on foreign
energy, will also provide the drive and the justification for the re-activation of the faltering
manufacturing base which will also increase our ability to support the social infrastructure for the
region. This effort will require the conscious cooperation of every sector of our economy and one
that will unite us, again, as a regional society to achieve an energy self-sufficiency goal often
dreamed about but never fully realized, until now.
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The opportunity is to take the vast reserves of available shale gas, predominantly located under
the three states of Pennsylvania, Ohio and West Virginia, stretching also into New York,
Maryland, Tennessee and Kentucky, and to use that reserve to offset the current importation of
non-domestic crude, see Figure 9 and Figure 10. Initially, this fuel should be applied to the
transportation sector and then progressively it can be utilized for residential and commercial
heating, and power generation. The cascading effect will re-energize the manufacturing base of
the region, restructuring the transfer of US dollars from overseas to domestic, thus improving the
social infrastructure of the region with the infusion of cash from the increased jobs-based income
and commercial tax revenue.
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Figure 10 The Marcellus Shale Formation (6)

The exploration and transmission of the reserves will create the need to increase or reactivate our
large machining and distribution capabilities, plus the ramping-up of our raw materials handling
reserves. Supporting this increase will create numerous employment opportunities in all
manufacturing and distribution sectors and the service organizations that supply them. This will
then be added to by an increase in our educational and training needs and ultimately our research
and development capabilities and commercial output.

The direct impact will be the reinstitution of past work opportunities, the creation of new trades
and disciplines with the ultimate goal of the next best reason to get a good, well-rounded
education from initial classroom education to on-the-job training and then on to continuing
professional development. It other words, what we will get is good, long-term careers for our
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citizens; more and better jobs. All of this related to the true market medium, energy; its
production, distribution and use.
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GLOBAL ENERGY SITUATION

The world supply and demand for energy totaled 495.0 quadrillion Btu in 2007. That total was
used in transportation 133.7 (27%), commercial 34.7 (7%), 69.3 residential (14%), and industrial
252.45 (51%) quadrillion Btu (3). The US represented 101.5 quadrillion Btu (20.5%) of that total
with 28 quadrillion Btu (27.7%) going to the transportation sector (12).

According to the Energy Information Administration in 2010, the Organization for Economic
Cooperation and Development (OECD) and Non-OECD supplied 21.29 and 65.16 million
barrels per day, respectively, for a total world supply of 86.4 million barrels per day. The supply
includes the production of crude oil, natural gas plant liquids, bio-fuels, and other liquefied and
refinery professing gains.

The United States supplied 45.3% of the OECD, with the remaining from Canada (16.2%),
Mexico (14%), North Sea (17.5%), and other OECD (7%). The Organization of Petroleum
Exporting Countries (OPEC) supplied 53.5% of the Non-OECD, with the remaining from the
former Soviet Union (20.2%), China (6.6%) and other Non-OECD (19.7%). In addition, the non-
Organization of Petroleum Exporting Countries (non-OPEC) supply was 51.59 million barrels
per day for 2010. (11)

Also in 2010, the OECD and Non-OECD consumed 45.95 and 40.74 million barrels per day,
respectively, with a total world consumption of 86.69 million barrels per day. The United States
and its territories consumed 42.3% of the OECD, with the remaining from Canada (4.9%),
Europe (31.3%), Japan (9.6%), and other OECD (11.9%). The non-OECD included the former
Soviet Union (10.8%), Europe (2%), China (22.5%), other Asia (23.8%) and other Non-OECD
(40.9%). (11)
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Figure 11 World Natural Gas Consumption (2007-2035) (3)

According to the International Energy Agency (IEA), the global demand for each fuel source
increased, with fossil fuels accounting for over 50% of the increase in total primary energy
demand. Additionally, natural gas is set to play a central role in meeting the world’s energy
needs for at least the next two and a half decades. Global natural gas demand, which fell in 2009
with the economic downturn, is set to resume its long-term upward trajectory from 2010.
Demand increases are expected to be 44% between 2008 and 2035, Figure 11. Growth in
demand for natural gas far surpasses that for the fossil fuels and in particular for the non-OECD
Asia due to its more favorable environmental and practical attributes, and the anticipated
constraints on how quickly low-carbon energy technologies can be deployed, Figure 12.

The gas demand for China accounts for one-fifth (9.6 trillion cubic feet) of the increase in global
demand expected by 2035, see Figure 13. The Middle East leads the expansion of gas production
with an expected doubling of its output by 2035. In addition, over a third of the global increase in
gas output comes from unconventional sources such as shale gas, coal bed methane, etc., in the
United States and increasingly from other regions (13). All of these predictions will easily
change as the exploration and development of the shale gas reserves gets underway, particularly
in the US.
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Figure 12 Natural Gas Consumption in Non-OECD Asia by Country (2007-2035) (3)
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Figure 13 China Natural Gas Productions (1990- 2035) (3)
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THE US ENERGY SITUATION

In 2009, the US consumed approximately 94.6 Quads of energy, Figure 14. Of this about 57.8%
was rejected through conversion losses and basic thermodynamic in-efficiencies, leaving 42.2%,
or 40 Quads for useful work, or energy, distributed across the four sectors of industrial (43.6%),
residential (22.5%), commercial (17%), and transportation (16.9%) (14). A first look at energy
usage might suggest that the two largest users, industrial and residential, need to be the primary
focus for conservation and economization, which clearly should be the objective as with all
energy conversion and utilization processes. What is interesting to note though is that 80% of the
residential and industrial energy consumed results in useful work, noting that for the commercial
sector the amount is also around 80%. It is the transportation sector where the losses in energy
are the highest with only 25% getting delivered to the wheels. (15)

This is, only a portion of the total energy picture where the generation of electricity creates a
31.6% applied work efficiency, and so between transportation and electrical power generation
there is more or less a 28% delivery, or applied work, efficiency. If the energy production is
tracked upstream, the current major contributors to electrical power generation is from coal
(47.9%), nuclear (21.9%), and natural gas (18.4%) (14). This totals approximately 88.2% with
the remaining amounts coming from solar, wind, geo-thermal, bio-mass, petroleum and hydro.

For the transportation sectors, the preponderance is currently from liquid petroleum, at 93.9%,
with over 50% coming from non-domestic sources. The remaining 6.1% for the transportation
sector consists of biomass, natural gas and electric. The total petroleum products actually
consumed is 35.27 Quads or 37.3% of the total energy used. Other than transportation, which
consumes 71.9% of this total, petroleum is used by all of the other sectors such as industrial
(22%), residential (3.3%), commercial (1.7%), and power generation (1.1%). (14)

Clearly, it is within the transportation and energy generation sectors that the potential for large
improvements should be expected both in efficiency and overall environmental impact. In these
sectors, even small increases in efficiency or conservation will have the most significant impact.
It is also from these sectors where we can expect the largest increases in demand if our economy
is expected to grow. For instance, energy usage, and particularly transportation energy, tends to
follow the economic health of this country. When the economy slows down, the use of energy,
across all sectors, follows. Likewise, when the economy improves, the energy demands go up,
but for the transportation and energy generation sectors, even a slight economic change can have
a significant impact on the total energy requirements and the resulting economic and
environmental impact.
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Figure 14 Estimated US Energy Use in 2009 (14)
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This impact is particularly important for transportation since we import over half of our mobility
related fuels. The direct purchase price of $1 billion per day associated with these imports also
belies the true expenditures in lost jobs and tax revenue plus the indeterminable costs associated
with the acquisition and protection of those foreign liquid assets.

It is clear from our history, and the industrialization growth being exhibited throughout the rest
of the world, that we will all continue to need and use more energy, Figure 15. We will need to
find ways to conserve and efficiently use what we have through increasingly sound
environmental ways, until we can create the next great breakthrough in energy technology, most
likely decades in the future.
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Figure 15 World Marketed Energy Consumption (1990-2035) (3)

Until then, we will need to use what we can access, to the best of our abilities while encouraging
and developing long-term energy innovations and strategies. What we cannot continue to do is to
rely on others to provide for our energy needs or continue to remain complacent in our quest to
provide for ourselves. We must determine that we will, as a nation, choose to take advantage of
every opportunity to provide and use our home grown stocks and capabilities. Our history shows
that we have those capabilities, through our diverse thinking and the natural open-market
business environment that created what we currently enjoy. Why not start taking back control
right here in Regional Pittsburgh? Soon, we may not have that choice.
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REGIONAL PITTSBURGH ENERGY SITUATION

According to the US Energy Information Administration in 2008, the United States produced and
consumed, respectively, 73,241 and 99,382 trillion Btu in energy with a difference of 26,141
trillion Btu, supplied from imports (12). The states of Ohio, Pennsylvania and West Virginia
produced 1,050 (1.4%); 2,752 (3.8%); and 4,179 (5.7%) trillion Btu and consumed 3,987 (4%));
3,900 (3.9%); and 831 (0.8%) trillion Btu, respectively. The net losses for the three state region
was 736 (2.8%) trillion Btu which represents interstate flows, net imports, and stock changes

(12).

In 2008, the United States produced 1,171,808 thousand short tons of coal, 21,239,516 million
cubic feet of natural gas 1,811,819 thousand barrels of crude oil and 221,637 thousand barrels of
fuel ethanol. Ohio, Pennsylvania and West Virginia produced 26,251 (2.2%); 65,455 (5.6%); and
157,805 (13.5%) thousand short tons of coal, respectively. For natural gas, Ohio, Pennsylvania
and West Virginia produced 84,858 (0.4%); 198,295 (0.9%); and 245,578 (1.2%) million cubic
feet. Ohio, Pennsylvania and West Virginia all produced less than 1% of US produced barrels of
crude oil. In addition, Ohio produced 7,941 (3.6%) thousands of barrels of fuel ethanol.

In addition, for 2008, Ohio, Pennsylvania and West Virginia consumed 3,987.0; 3,899.7 and
1,862.4 total energy respectively, in trillion Btu, which included coal, natural gas, petroleum,
nuclear electric power, renewable energy, and net interstate flow of electricity/losses. The total
for the three states, 9,749.1 trillion Btu was 9.8% of the total US energy consumption. (2)

In the state of Ohio, the end-use sectors were 951.9 (23.9%); 710.3 (17.8%); 1,341.0 (33.6%);
and 983.8 (24.7%) trillion Btu in the residential, commercial, industrial and transportation
sectors. In the state of Pennsylvania, the end-use sectors were 941.1 (24.1%); 706.0 (18.1%);
1,255.8 (32.2%); and 996.8 (25.6%) trillion Btu in the residential, commercial, industrial and
transportation sectors. In the state of West Virginia, the end-use sectors were 164.6 (19.8%);
112.5 (13.5%); 391.2 (47.1%); and 162.6 (19.6%) trillion Btu in the residential, commercial,
industrial and transportation sectors.

The net result is that Regional Pittsburgh, for the three states only, consumed 9,749.1 trillion Btu,
which included 2,057.6 (23.6%); 1,528.8 (17.5%); 2988 (34.3%); and 2,143.2 (24.6%) trillion
Btu in the residential, commercial, industrial and transportation sectors, respectively. While this
energy consumption for the region was only 7.65% of the US amount, it still represented
approximately 25% of the transportation energy used by these three states, over half of which
effectively came from non-domestic sources. (2)
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PLANNING AN ENERGY STRATEGY

An energy strategy must contain pro-active elements for the near-term and, more importantly,
those necessary for long-term planning. Energy is the essence for a modern, industrialized life
which also provides the power to sustain the social fabric of our culture. Formerly, it was said
that “time is money,” but instead more recently, energy has become the discussed medium of
exchange. As we and the rest of the world continue to industrialize, the acquisition and exchange
of energy, and the services and products that result from the use of that energy, will become the
recognized currency of the world. It is with the surplus, or shortage, of energy that most
governments will be recognized for their perceived value, their ability to influence, and the
willingness of other nations to trade and cooperate with them.

The US and its current 50% and greater oil import requirement is a clear example of a vulnerable
energy situation, see Figure 16. Due in a large part to our lack of self sufficiency, we are not only
limited in our ability to compete on a global basis in jobs and manufactured goods, we are also
under constant diplomatic scrutiny because of our non-domestic energy dependency. Our
strength has always been our independence. Why did we allow the current off-shore energy
dependency to occur? It wasn’t for a lack of resources or innovative capabilities. It appears we
just got complacent and lazy.
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Figure 16 US Production and Oil Imports (1920 to 2005) (11)

This document is an attempt to call attention to the current state of the US economy, the
contention being that our long-term health has been severely affected by energy policy decisions,
or indecision. It is understood that this may seem a little extreme, but no organization or country
in this case, can continue to sacrifice an ever growing percentage of its profits, gross national
products, etc. paying for energy; the cost of which is not then directly re-invested back into the
same economy it was derived from.

This economic drain becomes manifest through the loss of jobs, manufacturing capabilities, and
in general, a loss of innovation and creativity. All systems in nature have a balance and for a
prosperous US, that balance was, and must again become, self-sufficiency. We have proven
repeatedly that we can innovate and compete on any global basis. But, we continue to ham-string
our economic stability by allowing ourselves to become dependent on the will of other
governmental and corporate entities; this of course, further allowing that imbalance to erode our
abilities to respond competitively and to make effective long-term local and national policy
decisions.

Regional Pittsburgh: The New Energy Economy is a long awaited answer to this continuing loss
of economic stability and hopefully the Nation’s ability to heal itself from many decades of
indecision and neglect. The identified shale gas available in the tri-state and surrounding region,
and those reserves also discovered in other parts of the country, will easily provide the impetus
for a revitalization of the impacted regional economies. The gas reserves themselves are just that,
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reserves. To gain any value from them will require their exploration and acquisition. The gas
needs to be transported and, before it is consumed in any of the work related processes, it needs
to be stripped of the rich by-products inherent in the gas stream. Natural gas has value to the
chemical, materials and pharmaceutical industries, plus others, but only if that volume of gas
then has a use after it has been stripped.

Delivering that gas at an affordable price will require the retooling of sometimes dormant or
under-utilized raw materials and manufacturing industries. The chemical contents of the gas will
also revive the US chemical industry that was so prevalent in the past century, thus providing in
all cases a competitively priced feed stock for the other industries in our nation. This natural gas
resource will most likely find its way, initially, into the transportation sector followed by
increased usage in the industrial and power generation sectors.

This is only the start of this new economy. As the gas starts to flow, a new workforce will need
to be trained and educated. The local societal infrastructure will need to be revitalized to handle
the influx of a growing and locally re-employed workforce and the list goes on. The Regional
Pittsburgh model may become the landmark movement for the future economic security of the
region, and hopefully the Nation. What is needed is a well organized strategy that combines the
best minds and operations into a cohesive and dedicated team with a well thought out strategic
plan. Then, let the region do what it has always done best, innovate and then capitalize on the
progress, growth and breakthroughs that come from a motivated, excited, and confident (energy
secure) population.
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REGIONAL NEED

Natural gas is abundantly available in the shale strata underneath this geographic region. Access
to it has become a developing science and one that promises to make the gas available at prices
consistent with current, or soon-to-be, energy prices in the future. The problems associated with
the utilization of this resource are less about availability and more about the process and timing
in delivering the product to the customer, who then must be ready and willing to use it.

For example, unless the transmission infrastructure is on location for a new and/or large
customer it will take a considerable lead time to provide the resource. Getting the gas collected
from the drill sites also requires working through the permitting and construction process to add
the needed capacity. Once the gas well has been drilled and connected to the feeder lines, the gas
is cleaned, beneficiated, if needed, and then the by-products are stripped off for other uses. This
process requires the construction of the feeder lines, added transmission capacity, larger
compressor stations and the chemical processing requirements of an increasingly larger volume
of gas.

The other end of the supply-demand chain requires the customer to be identified and then the
process for adapting the application for gas utilization must be initiated. This whole process is
heavily influenced by the economics of the situation. If the gas isn’t purchased, then why drill or
transport it? If it isn’t being used then you can’t gain access to the volumes of gas needed to
make the chemical extraction process profitable. The current transmission infrastructure is
adequate for a sufficient increase in usage for its current customer base, and with any increase in
that demand, investments will be made to drill and transmit growing volumes of gas to the
customer.

Recent information indicates that the drilling and transmission operations are on track and most
likely ahead of the demand end of the equation. The natural gas suppliers including the drillers
along with the transmission and distribution organizations have a clear understanding of the
economic dynamics of this opportunity and have planned for the anticipated need with sufficient
lead-time to keep up with the initial increase in demand. So, where are the customers and how do
they take early advantage of this new energy opportunity? How do we as an economic region
encourage the continued growth in this effort while still looking at the broader vision for a self-
sufficient future; one that incorporates this plentiful resource where appropriate, off-setting our
need for non-domestic crude, and growing our innovative expansion of new, cleaner and more
efficient energy conversion and utilization processes?

The answer will come with a well-organized and visionary energy utilization strategy with the
supporting policy requirements, which gets a buy-in from the regional industry, local governing
bodies, federal government, social infrastructure, including philanthropic commitments, and the
public at large. Interestingly, this effort and opportunity are so immense and potentially
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beneficial (profitable), that if nothing is done to organize its best use, it will still move forward
because of the market and economic forces that normally drive this type of activity, and there is
nothing wrong with that approach.

In fact, it could be argued, most likely convincingly, that it is best to let the process, like water,
seek its own level. Opponents to this way of thinking will quickly point out that this approach is
how we ended up with the current energy policy; a questionable reliance on others than
ourselves, a loss in the value and respect of our dollar, lost jobs and employment motivation, and
a decrease in our innovative talents and hope for a better and brighter future. More importantly,
if we do not create a vision for the future, then when this current energy opportunity runs its
course, we will be back at square one looking for the next great opportunity, with all of the
problems created, again, by a lack of appropriate planning and vision.

For this generation, this could well be the one chance to make an historical and positive change
in the direction of this country. This region and its resources could be the first of several land
mark efforts to create movement towards economic self-reliance. A way to put this economy
back on track like it was at the beginning of the last century when innovation and change created
excitement and a need to look to the future, not just for the current working generation but more
importantly for the youth that are soon to inherit their futures.
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FIRST STEPS

The opportunity presented by drilling for the regional shale gas deposits has created a very
visible and exciting opportunity but one that seems on the surface to be somewhat independent
of the other energy issues that the US is facing. The price of gasoline and diesel are steadily
rising, see Figure 17, and there seems to be irrefutable evidence that the current oil producing
areas of the world are maxed out in their production capacity. It is also clear that we as a nation
are shrinking in relative size to the energy needs of other newly industrialized nations, which
may be willing to pay more for the same crude that we currently utilize. The reality is that all of
these issues and the homebound problems of a sluggish economy, devaluation of the US dollar
and the lack of an apparent innovative spirit are all inter-related with this opportunity; or at least
they should be. (16)
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Figure 17 US Gasoline and Diesel Price History (16)

The natural gas producers will bring in the resources and they will handle the problems of
transmission and distribution, although those problems are more complicated than simply
running new electric wire, and also more time and capital intensive. The rate of their
development will be linked to the ability of the consumer, private or commercial/industrial, to
accept that resource. For the most part this will be a predictable process where growth will come
in the residential, commercial and industrial sectors as the increased product and the confidence
in the surety of its availability and cost are guaranteed. The use of this fuel in the power
generation industry will also be predictable, with a much larger time scale to implement due to
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construction and other large capacity implementation requirements; permitting, transmission
improvements, etc.

Again, this appears to be the standard deployment process for any change in the current
economic supply base. It clearly is similar, with a few caveats. The production of this fuel, with
the associated addition in jobs and manufacturing capacity will grow the regional economy. It
will promote the continued growth in the manufacturing base that will be required to supply the
distribution of the fuel, but this market penetration may pale in comparison to the growth
potential if viewed in a different way.

An improved vision could include the immediate use of this fuel in the very sector that will help
grow, exponentially, the other sectors and further increase the economic growth of the region;
the transportation sector. The transportation sector has long been criticized for its well-to-wheels
inefficiencies, none of which will change much in the near future. It has been proposed that with
the insecure nature of this liquid petroleum fuel source, over 50% obtained non-domestically,
that the stability and security of the US economy may well rest on securing additional crude oil
sources and/or finding other ways to energize our transportation sector. More and more emphasis
and preference is being given to alternate transportation sector power sources, electric, natural
gas, ethanol, bio-liquids, including algae, and even hydrogen.

With this redirection away from petroleum comes the myriad of power sources including all
electrics, hybrids and hybrid electrics, and fuel cells, along with the more conventional liquid
fueled power plants, also in a variety of combinations with most of the previous examples, such
as Diesel hybrids and all electrics with liquid or fuel cell extenders. It is through the combination
of these arts that will most likely provide the answer to our transportation solutions going
forward, solutions that will be ever changing to fit the locale and the developments in the energy
infrastructure availability, pricing and advances, along with the breakthroughs, in the next great
energy innovation(s).

What is clearly evident is the extent of the current opportunity. The use and value of this gas
reserve will be made manifest only by employing it in volumes great enough to force the
economic growth necessary to revitalize the regional economy. The first step should be to reduce
our foreign oil dependence, and thus keep our dollars at home, by employing natural gas directly
in our transportation sector. This would start with the conversion of our fleets including taxis,
garbage and construction equipment, emergency and law enforcement vehicles, buses, trains, and
delivery vehicles, including local and near-haul over the road tractor-trailers.

The next step would be to convert the commuter and, lastly, the consumer vehicles. This of
course will depend on the supplier’s and OEM’s ability to provide the fueling infrastructure and
vehicle modifications on a timely basis, which is always motivated by consumer demand. The
engines to power these natural gas vehicles have, for the most part, been designed and are ready
for installation into new purchases. There are also retro-fitters available to convert the older
vehicles, where financially viable.
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This reduction in petroleum will keep more money home for domestic use and will create a new
industry for the installation and maintenance of these new fueling systems and power plants. It
will provide new jobs, require training and the education of a new workforce and most
importantly it will bring back a stronger sense of security by solidifying availability and pricing
of the fuel stock. It inevitability will spur the imagination of our next generation and the research
and development engine that has made this region, and the US, the front runner in advanced
technology.

Supplying this ever-growing fleet of vehicles will justify and expand the gas transmission and
distribution infrastructure, making more gas available for commercial, industrial, and residential
use, also providing the transmission network that can be used in the future for the distribution of
additional energy products. This increase will aid in the supply of available fuel source choices
for major users, including the power generation sector which will need to increase their
production rate with the increases in manufacturing and use of electrically powered
transportation vehicles, which could become the mainstay in the not-so-distant future.

It is important to emphasize the other impacts that will result from using these domestic fuels.
For instance our dependency on the rest of the world for our energy will diminish, coupled with
the reduction in the diplomatic and military assets that are currently the price of doing business.
While we cannot underscore enough the impact that this change in our energy usage will have on
the young men and women who serve in our armed forces, a large portion of which are being
used to protect our energy interests, the long term impact of reinvesting in our own economy will
reap immeasurable rewards. This will come in the form of new products, jobs, innovation and
breakthroughs in all fields, once we become more self-sufficient and secure as a nation. All of
this will lead to a better utilization of our resources, a cleaner environment, and a positive,
motivated and excited self-image by our population in general and our young people more
specifically.
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LEADERSHIP CREATION PROCESS

Noting that the implementation of any energy strategy is a complex effort and also noting that
plans are only as good as the leadership and commitment of the participants, there is normally an
improved correlation between the efforts of a cohesive and motivated team over the summary
efforts of a group of discrete individuals, or in this case, companies and governing officials.
Clearly, natural gas is here to stay and the market will develop based on the normal economic
pressures and influences that affect all new opportunities. All of this could be adversely affected
by the continually changing world energy landscape, especially with the Far East vying for
increasingly larger percentages of the available crude oil, and its by-products and the continuing
unrest in many of the oil producing regions of the world.

To be most effective and to take the best advantage of the current natural gas opportunity will
require concerted efforts by individuals and organizations across all disciplines and market
sectors in this region. Once a vision and strategic plan is recognized and implemented, it will be
those different sectors that will create the policy elements and the needed strategy to insure the
maximum value to the region, and thus the country.

It is the formation of that first leadership and decision-making team that will set the direction and
the commitment to a timely schedule. It is within the ranks of that strategic leadership team
where the authority and influence will be brought to bear to teach, train and influence the needed
constituency to implement the required improvements. It is also within this team that appropriate
representation from all of the market, public and government sectors must be adequately
recruited.

This, then, becomes the rub in the selection process. The team’s members need to not only
represent their sectors but they must, when needed, also lose their personal identities, egos and
corporate biases. Silos and vertical integration will not work for this large of a visionary
opportunity. The leadership team must look to the greater good and then be prepared to represent
that vision to their constituency and the other sectors where they have influence. To take full
advantage of this opportunity will require a shared sacrifice leading to greater future security and
profitability. The governing bodies, local, state and federal, will need to become an integral part
of the solution with the initial gains understood to provide benefit to this region which will then
provide value to the entire country, as the initiative grows.

The team, at least initially, should have representatives from those companies that could have the
greatest potential impact on the strategy. For instance, the team should contain representatives
from the gas and energy producers, materials manufacturers, electronics designers and
manufacturers, and commodities suppliers and retrofitters. It should then consider the media,
local, state and federal government representation and those social organizations that can have
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impact on the workforce. It would also include unions, the educational system and the research
and development labs. Just as important would be the inclusion of the social and philanthropic
groups who have resources and influences often under-appreciated for their capabilities when
dealing with large innovative movements.

Clearly, this number of individuals would likely stall the creation of a strategic plan much less its
implementation, even with the best of intentions and thus there should be a senior level set of
organizers with several support sub-teams providing the needed information to guide the senior
leadership. This team should be no larger than 10-12 with inclusion based on immediate need
and willingness to participate. To successfully develop an aggressive plan of this magnitude will
require a substantial commitment of time and resources, where a failure to perform should
necessitate an immediate replacement with a more available individual.

To fund this effort, even with personal release from the participants’ current organization, will
require a substantial investment for travel, meetings and staff support. When the plan is in place,
additional funds will be needed to market the programs within the region. It is assumed at this
point that most of the initial funding will come from the local industry, and the not-for-profit
groups, plus those state and federal agencies that are chartered to fund these types of activities.

Funding at the next level will then come from the related government agencies along with
commercial and industrial buy-in. Most of these funds will need to be used to create and further
the natural gas infrastructure, with a growing percentage going to education and training, and
then later to the research and development efforts that are needed to better take advantage of this
opportunity and for future innovation, to push the region even further.

Finally, noting that economic pressures will, as often as not, provide the needed motivation to
advance an opportunity, it is often surprisingly miss-understood the benefits that can be derived
from cross-discipline and market sector cooperation. Most large operations and organizations
have cultivated a culture based on market success and identity, and given the nature of
competition; it is easy to become vertically integrated and isolated. While this may prove to be
highly effective in the current market environment, a dramatic change or a unique opportunity
like the current one might leave this type of an organization unable to respond in a timely
fashion. It is thus essential that we work as a team to take full advantage of this opportunity.

The contention contained in this document has been that this natural gas reserve and our ability
to take advantage of it, presents a unique opportunity to this region that will undoubtedly prove a
boon to the local economy; it could also prove to become a history changing event, if handled
with forethought and strategic planning.
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CONCLUSIONS

Regional Pittsburgh finds itself in a unique position, one that has not been available for over a
century. The advent of the recent gas finds of the Marcellus Shale coupled with the two
developing technologies of directional drilling and hydro-fracturing has provided the region with
the potential to displace our current dependency on non-domestically produced energy and to
open a new era in energy self-sufficiency. The decrease in this off-shore reliance will improve
our trade deficit, enhance the value of the US dollar, create a better diplomatic presence around
the world and effectively revitalize our regional economy.

It is proposed that the initial use of this resource will be in the transportation sector to decrease
the off-shore expenditures in crude oil purchases, which will provide the funding to increase the
natural gas exploration, transmission and distribution of this fuel. These funds will allow for the
expansion of these capabilities and provide the confidence for the future investments needed for
the large volumes of gas for the power generation sector; which also requires a longer lead time
for incorporation.

The US currently sends over a $1 billion a day overseas for this liquid energy source, the
majority of which is used in the transportation sector. Regional Pittsburgh uses about 7.7% of the
total US consumption of petroleum. This offset of non-domestic petroleum with natural gas, if
performed system-wide for just the three-state region, could result in a re-infusion of over $77
million per day ($28 billion per year) into the region’s economy. Even if the region converted
only 5% of its vehicles during the first few years, starting with the commercial fleets, the
reinvestment into the regional economy would be close to $1.5 billion per year. Additionally, the
cost to the user for this fuel would be about 50% of the current cost of petroleum, and the service
life and cost for emissions clean-up would be less; all savings that would be passed on to the
consumer.

The use of this abundant fuel source, natural gas, will reinvest our energy expenditures back into
the region, rebuilding our manufacturing base and employing and re-employing a large segment
of our current, and soon to be added to, labor force. It is estimated that the use of this fuel will
add over a quarter of a million new jobs by the year 2020. This does not include all of the service
and related jobs that will be created due to the influx of population, the employment of the
currently out-of-work people and thus a reduction in benefits support, and the added tax revenue
that will provide the public works projects to keep pace with the increased social infrastructure
that this growth will require.

Finally, while we have a lot to learn about how to minimize the cost of gas acquisition including
the cost to the user and the environmental impacts, natural gas is clearly the fuel of choice for
mobility and power production. The contents of the gas also represent a resource to re-establish
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our lagging chemical industry, plus as the gas-use proliferates, we can expect to see an increase
in the development of additional advanced technologies, which will add again to the growth of
the region. All of this will re-energize the work force and provide future generations with a
positive and predictive vision for their future, along with the need to prepare themselves through
education and training based on need, and not hope or rhetoric. It will also create the need,
formation, and funding of research-rich development centers matched to innovative business
environments; a location for our investors and entrepreneurs to call home.

The need for energy is clear, along with the solution to the problems associated with its
acquisition and use. It is for us to make the conscious decision to invest in our future by
organizing and marshalling our historically-proven resources to take full advantage of it. Taking
the path of being pro-active and visionary, in contrast to reacting only when needed, will
encourage and stimulate our intellectual and financial resources. It is through strong visionary
leadership that innovation has a chance, and it is innovation that challenges our youth to continue
to question the status quo. It is time for Regional Pittsburgh: The New Energy Economy.
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EPILOGUE

This document, and the plan it alludes to, may seem to represent a naive and simplistic view of
what will need to occur to make this all a reality. Even if it is, the opportunity is here and waiting
for us to make the conscious and directed decision to put aside our personal egos and business
identities and look to the common good of the region, the country, and the people that live here.
We need to work together to create an innovative environment with a well supported and
visionary leadership team representing a cross-section of the business, industrial, government,
and educational sectors, willing to make the tough short-term decisions for the long-term benefit
of the region and its people.

It takes earnest and conscious efforts to make good things happen. If it were going to be easy,
then everyone else would have had a go at it. Regional Pittsburgh is at our collective fingertips
and the time is ripe. If we continue to do as we have in the past, the best we can hope for is a
continuation of what we currently have now, with an ever increasing loss of value to our dollar
and our personal and intellectual development. If we become united in a pro-active effort to take
advantage of the current opportunity, we create a win-win for everyone.
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