











Figure 5.1. Results from a spreadsheet model baseline electricity consumption versus electricity
consumption under a clean energy scenario (a modest expansion of energy efficiency and solar

photovoltaic).
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To explore the effects of key demographics on respondent’s views on future energy priorities, we
performed a simple probit model. The dependent variable is a binary variable: 1 if the respondent views
the increased use of natural gas as a higher priority for future energy use in New Hampshire, and O if
otherwise. We then computed for the marginal effects of a unit change in key demographics on the

probability of choosing natural gas as a higher priority.

The results show that age, political ideology and news sources were statistically significant (Table 6.1).
Increasing age increases the probability of choosing natural gas as a higher priority by 8%. Residents who
are registered conservatives are also more likely to choose natural gas as a higher priority for future
energy sources, increasing the probability by 28%. All the discrete variables on news sources also yielded
statistically significant results. Reading the Union Leader and Boston Globe increased probability of
choosing natural gas as a higher priority by 33% and 9%, respectively. Reading local newspapers
decreases the probability of choosing natural gas as a higher priority by 6%. Watching the NH television
station WMUR was also statistically significant, although the marginal effect is small (positive 2%).
Listening to New Hampshire Public Radio (NHPR) decreases the probability of choosing natural gas as
higher priority by 22%, while listening to conservative radio increases the probability by 25%.

Table 6.1. Marginal effects on probability of choosing natural gas as a higher priority for future energy in

New Hampshire.

Demaographic Indicator Marginal
Effect (%)

Age 7.9
Conservative 28.0

Read Union Leader 33.3

Read Boston Globe 9.4

Read Local Newspaper -6.4
Watch WMUR 19

Listen to NHPR -21.9
Listen to Conservative Radio 25.5
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6.2 Paying More Now to Ensure Future Cost Stability

The cost of energy is of concern to many New Hampshire residents and businesses, as is price volatility.
To learn more about New Hampshire residents’ views on volatile energy prices, we asked the following

guestion.

Question 2: Think about your monthly electricity bill for a moment. Over the next 10 years, would

you prefer ...

e Paying an additional $3 per month on your electricity bill and knowing that this price would
remain stable for 10 years ... OR ...

¢ Not raising electricity prices now, but knowing that prices could change by a greater or
lesser amount at any time in the future

e Don’t know

Seventy percent of respondents are willing to pay an additional $3 per month for less price volatility,
while 23% would rather not pay for more for electricity now, but accept potential volatility in prices in
the future (Figure 6.2). The results in both regions are very similar to the statewide results. This response
is also consistent across self-reported political ideology with 75%, of liberals, 69% of moderates, and

65% of conservatives willing to pay $3 more per month for stable prices.
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Figure 6.2. Responses from 577 interviews in New Hampshire in October 2016 on a question relating to
monthly electric bill preferences between: 1) Paying an additional $3 per month on one’s electricity bill
and knowing that this price would remain stable for 10 years, or 2) Not raising electricity prices now, but
knowing that prices could change by a greater or lesser amount at any time in the future, based on self-
reported ideology.

We explored the effects of key demographics on respondent’s monthly electric bill preferences using
probit model regression. The dependent variable is a binary variable: 1 if the respondent chooses to pay
an additional $3 per month on electricity bill for a stable price for 10 years, and 0 otherwise. The results
show that only the respondent’s income affects the probability of choosing an additional $3 per month for
a stable bill for 10 years. An additional income of $20,000 annually reduces the probability that the
respondent will choose to pay an additional $3 per month by 5%.
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6.3 Paying for a Pipeline on One’s Electricity Bill

There have been several recent proposals to build pipelines to bring additional natural gas into New
England and New Hampshire, and some of these proposals have requested using rate payer funds to cover
the costs of construction of the pipeline. To explore the interest of New Hampshire residents for funding

the expansion of natural gas pipelines, we asked the following question.

Question 3: Would you support or oppose paying for the construction of a new natural gas

pipeline in New Hampshire through a charge on your electricity bill?

e Strongly Support

e Somewhat Support

e Neutral — Volunteered
e Somewhat Oppose

e Strongly Oppose

e Don’t Know

Overall, New Hampshire residents oppose the additional natural gas pipelines at 58%. In terms of
political ideology, 63% of liberals, 60% of moderates and 48% of conservatives oppose the construction

of new pipelines using rate payer funds (Figure 6.3).
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Figure 6.3. Responses from 577 interviews in New Hampshire in October 2016 on the question “Would
you support or oppose paying for the construction of a new natural gas pipeline in New Hampshire

through a charge on your electricity bill?”” based on self-reported ideology.

The oppose-support gap is also distinct across geographic location in New Hampshire. The 3 northern
counties of New Hampshire have a 19% gap between those who oppose and support the new natural gas
pipelines. However, this gap widens for the southern regions at 31%. Splitting the sample by county
shows that a large percentage of this opposition were from Hillsborough and Merrimack, suggesting that
local opposition to the recent effort by Kinder Morgan to build a pipelines in southern New Hampshire?!4

played a significant role in this gap.

To explore how the key demographics affect the choice to support natural gas pipeline, we performed a
simple probit model. The dependent variable is a binary variable: 1 if the respondent supports the paying
for construction of new natural gas pipeline through a charge on their electricity bill, and 0 if otherwise.
We then computed for the marginal effects of a unit change in key demographics on probability of

supporting the construction of new natural gas pipeline.

The results show that gender, years of education, and some news sources were statistically significant.
Female respondents decrease the probability of supporting new natural gas pipeline construction by 24%.
An additional year of education increases the probability of supporting the new natural gas pipeline by
3%. Reading the Boston Globe and watching WMUR increase the probability of supporting new natural
gas pipeline by 24% and 17%, respectively.
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7. FINDINGS AND RECOMMENDATIONS
7.1 Findings

Electricity is and will continue to be an essential part of the energy system that supports the quality of life
and well-being of New Hampshire’s residents. In 2014, electricity expenditures accounted for
approximately $1 out of every $4 spent on energy in New Hampshire ($1.7 billion total).?*> Over time,
New Hampshire’s electric system has increasingly become dependent on natural gas and is experiencing
an expansion of new clean energy (both renewable energy and energy efficiency). A specific challenge
for New England and New Hampshire is that the region does not have indigenous sources of fossil fuels
and therefore must be cognizant of the factors impacting energy imports versus regionally produced
energy.

Currently, compared to historical values, global energy prices for oil and natural gas are low and the
global storage levels for oil and natural gas are at historic highs. However, there remain significant risks
to energy security in global energy markets,? which are experiencing a period of rapid change and
uncertainty.?*” Two global energy trends that are currently significant factors in driving the energy market
place are: 1) rapid growth in the use of natural gas for electric power generation; and 2) rapid growth in

clean energy for electric power generation.

An expressed area of concern by the region’s electric utility industry has been that rising demand for
natural gas in New England—especially for electric power generation—will require new pipeline
capacity. Specifically, ISO New England, the organization responsible for coordinating the region’s
power grid, has issued strong calls for new natural gas infrastructure investment.?'® ISO New England
CEO and President Gordon van Welie has called New England’s current operating situation “precarious”
and said it could become “unsustainable” after 2019 in extreme cold weather.?*® The premise being that
future increased natural gas demand will further overburden the existing pipeline infrastructure and may

result in power grid failures and increased price volatility.??

However, as shown in Section 3.1, none of the natural gas studies (including one performed for ISO New
England) covered in our comprehensive review found that grid reliability issues present an immediate
threat to New England’s energy security. Furthermore, while some studies have indicated the possibility
of grid reliability issues emerging after 2021, reliability issues are primarily associated with extreme

operating conditions.

Further evidence that supports the finding that near-term power reliability problems are unlikely to

emerge is that New England’s overall energy consumption has been declining as the region continues to
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extend its long-term trend as a mature and lower growth region of the country. The growth of new
technologies, the overall transition to a more service-based economy, and increased private sector energy
efficiency have all combined to reduce total energy demand, even while the overall economy has grown
in New England (Figures 2.9 and 2.10).2% This relationship of economic growth combined with a
decrease in energy consumption is not unigue to New England, but also part of a national trend; between
2007 and 2015, the overall U.S. economy has grown by 10% while overall energy consumption has
declined by 2.4%.22? Specifically, both overall electricity consumption (Table 2.15 and peak winter
demand in New England are expected to decline over the next decade.??® This projected decline in energy
consumption has led to concerns that increased infrastructure development will be unnecessary and result

in higher energy costs in the region.??

Supporting the concern that additional infrastructure investment may not be cost-effective is the
observation that New England appears to currently have more natural gas capacity than required to meet
peak demand when factoring in existing pipeline infrastructure, LNG delivery, and above-ground storage
(as discussed in Section 2.1.2). However, as discussed in Section 3.3, New England can experience
challenges with matching least-cost supply with demand within the existing natural gas system, and this

may result in higher natural gas and electricity prices than otherwise would have occurred.

Regional and global markets influence the price and availability of natural gas in New England.
Accurately projecting the future global and regional energy mix is challenging. Capital investments in
energy infrastructure can be costly and result in stranded costs if energy marketplace fundamentals
change prior to recouping the initial cost of the capital investment. There are numerous examples in the
New England region of changing energy markets resulting in investments that are unlikely to fully

recover initial costs.

In the late 2000s, there was a rush to build LNG infrastructure in New England due to declining domestic
production of natural gas. Approximately $750 million in private capital was invested in off-shore LNG
terminals off the coast of Massachusetts (Table 2.6). However, shortly after completion of these facilities,
natural gas prices declined relative to LNG prices, which significantly reduced LNG delivery activity to
New England beginning in 2008 (Table 2.3). If utility rate payers had funded these projects, it is very

likely that they would have resulted in significant stranded costs due to them becoming uneconomic.

During this same time period, the expectations were that coal (based in part on projections by the EIA)
would be a dominant form of generation through at least 2030.2 New Hampshire spent $450 million on
mercury scrubbers to retrofit the Merrimack Station (a coal-fired power plant in Bow, NH) so that it

would meet more stringent air emissions regulations. However, as energy dynamics have changed, coal-
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fired generation has declined dramatically, including at Merrimack Station, and New Hampshire rate

payers now face significant stranded costs for Merrimack Station.

Based on the analysis of interstate natural gas pipeline expansion studies performed (see Section 3.2)
there is evidence that new pipeline capacity may reduce the marginal difference in natural gas costs
between New England and the overall nation.??® However, this finding is not conclusive. Conversely,
existing market interventions, such as synchronization of gas and electricity markets, the soon to take
effect ISO New England Pay for Performance Program, and new regional pipeline capacity additions
(such as the Spectra Algonquin Incremental Market pipeline project currently under construction?7),
could achieve similar or even greater wholesale cost reductions. The region has already taken steps (such
as the Winter Reliability Program implemented by ISO New England) to ensure power grid reliability
(see Section 2.1.1). A side effect of changing the New England energy landscape through the Winter
Reliability Program appears to be that it may also be an effective tool for mitigating energy prices.??®

A specific risk is that of infrastructure overbuild. The current evolution and uncertainty in global energy
markets further increases the risk of stranded costs. Long-term energy investments may not be advised
given the rapidly changing and volatile nature of the current global energy market place. This is not an
environment that supports significant energy infrastructure expansion, especially given that there is

already under-utilized capacity in the existing New England energy system.

The natural gas marketplace is complex, as is its interaction with the electricity markets. Existing studies
have not sufficiently examined the marketplace to prove that new pipeline infrastructure will reduce
energy costs in New England. Pipeline expansion may encourage further market development of natural
gas in New England, but existing analysis (Table 3.1) has relied on a basic assumption that building more
pipeline will reduce wholesale cost. However, we find that those studies have not provided sufficient and
transparent analysis to support the theory that market intervention will achieve any impactful results on
natural gas wholesale prices. In particular, as Appalachian Basin gas is opened to global markets through
LNG, there is a risk that the price of natural gas may approach more of a global standard price (similar to

the market for oil) and become less attractive as a low-cost energy source for the region.

Given the risks of increased energy costs and the uncertainty of benefits associated with additional
pipeline infrastructure, we argue that further attention should be given to alternatives, including
renewable energy and energy efficiency. Clean energy continues to experience rapid global growth,
accounting for 30% of total global energy spending.??® Clean energy is currently the fastest growing
global energy source and is expected to exceed natural gas based energy consumption by 2027.2% While

historically, the capital cost of clean energy has been high compared to conventional fossil-fuel-based
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generation, that relationship has changed dramatically with the installed cost of clean energy rapidly
approaching or exceeding the lower cost threshold of fossil fuels.?®* Some of the most significant
decreases in installed cost have been in solar photovoltaic, which has fallen over 80% over the past 6

years. 2

New Hampshire currently lags the region in investment in energy efficiency (Section 2.2). However, in
August 2016, the New Hampshire Public Utilities Commission approved an EERS to reduce energy use
in the state. The NH EERS will take effect starting in January 2018, and has established a cumulative goal
for 3.1% electric savings relative to 2014 KWH sales. States that have implemented EERS have
experienced 3 times the energy savings as states that do not have EERS.?® This is an example of the type
of policy that is expected to help New Hampshire cost-effectively meet its energy needs without paying

for large infrastructure projects and the associated stranded costs risk.

If business-as-usual is pursued (meaning no additional large investments in pipeline infrastructure), then
the power grid is still expected to still function for New Englanders, even if there is the possibility of
elevated prices at times relative to other regions. Therefore, there is not an immediate need to take action
on pipeline infrastructure development. It is possible that not building new expensive pipeline
infrastructure will cause less “harm” than intervention actions. If New Hampshire feels that the benefits
from a significant market intervention outweigh the costs and potential risks, then possible intervention
actions include: 1) establishing contracts for LNG and existing pipeline natural gas, 2) cleaning energy
investments, and 3) contracting for new pipeline systems. However, based on the analysis performed in
Section 3.2, there is no conclusive evidence that current energy wholesale market prices will be improved

by any further market intervention action.

How do we then rank the “big picture” of market interventions? The Analysis Group (2015) report
identified the least-cost and most immediate impact would be experienced through contracting with
existing infrastructure (LNG and existing pipeline).?** This is a low-risk approach as it does not require
long-term financial commitments. Black & Veatch?® and Analysis Group (2015) specifically considered
investment in energy efficiency and demand reduction in lieu of new natural gas pipeline additions. These
2 studies and the scenario analysis performed in this study (Section 5, Figures 5.1 and 5.2, and Table 5.2)
indicate that the most cost-effective, long-term strategy is investment in energy efficiency and renewable
energy to mitigate peak demand expansion. Across these studies, clean energy demonstrated the best
return on investment for rate payers at the lowest risk. This approach also offers commitment flexibility

and serves to diversify the energy mix in New England. Clean energy also addresses potential future costs
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associated with the evolution towards a lower carbon energy system in response to regional, national, and

international pressures.

New pipeline expansion consistently emerges as an approach with a medium-sized impact on wholesale
power prices, with the expectation it will reduce the marginal difference in natural gas costs for the New
England region. However, the long-term commitment and high construction costs potentially reduce the
cost-benefit of the project and carries specific risks of overbuild and stranded costs. Another risk with this
approach is that it places New England’s price dependency on a specific geographic region—the
Appalachian Basin. In a scenario where funding is not dependent upon rate payers for risk mitigation but
instead on private at-risk capital, additional construction of pipeline for capacity represents a reasonable
option as the region is not necessarily any worse off, and potentially better off, from a direct-energy cost

perspective.

Clean energy investment in New Hampshire has lagged the overall region. The evidence does not suggest
that New Hampshire’s lowest in the region level of energy efficiency investment provides any economic
advantage to the state. Given the region’s susceptibility to external market forces, policies that promote

clean energy investment may prove to be a sensible long-term energy policy strategy for the state.

7.2 Recommendations

A controversial area of energy policy has been the use of electric rate payer funds to finance natural gas
infrastructure. Independent of the merits of new pipeline additions, private capital is a viable alternative
financing option. This would serve to eliminate one of the more divisive aspects of the pipeline by not
exposing rate payers to risks of over paying for additional natural gas capacity and stranded costs. On
August 17, 2016, the Massachusetts Supreme Court and on October 6, 2016 the NH PUC determined that
rate payer funds should not be used to support natural gas pipeline capacity contracts. Furthermore, on
October 25, 2016, the Connecticut Department of Energy & Environmental Protection cancelled a request
for proposal (RFP) it has issued for natural gas related capacity despite acknowledging that . . . the New
England region is facing volatile electricity prices and significant risks to electric reliability due to
limitations in our restructured electricity market that have driven investment in new natural gas-fired
power plants, but not in the natural gas delivery infrastructure needed to ensure that those plants can run

reliably all year round.”2%

Based on the analysis performed in Section 3.2, the evidence suggests that no action is required to meet
short-term energy reliability need. We argue that if New Hampshire wishes to pursue market intervention

in an attempt to reduce wholesale electricity costs, an appropriate study should be performed by a neutral
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third party that models system-wide natural gas flows before obligating rate payer funds. To move ahead
without such a detailed study would essentially place the rate payer in a position of being an energy
market speculator. Evidence supporting the existence of financial risk associated with new pipeline
capacity is that to date, utility companies have not been willing to put shareholder funds at risk to

underwrite the contracts for pipeline projects.

Based on the analysis performed in Sections 3 and 4, and given the projected low peak load growth and
uncertainty in future energy markets, we find that it is advisable to avoid expensive market interventions
or, at minimum, prioritize investments that have projected lowest cost and lowest risk. This will serve to
keep rates affordable by reducing spending on more expensive utility infrastructure that has been
demonstrated to increase rates. Out of the types of subsidized investments, the findings of this study
suggest that clean energy investments, and specifically energy efficiency investments, up to the maximal
economic potential (estimated by VEIC to be approximately 6% of total New Hampshire load?®") are
expected to be the most cost effective while also representing low financial risk to NH rate payers. Any
policies should consider unintended and potentially disproportionate impacts to the populations identified
as most negatively impacted by increased energy prices, including large commercial and industrial users

and low-income households.

If New Hampshire policymakers decide to establish contracts for natural gas capacity funded via electric
rate payers, then we would support the recommendation of the NH PUC that any contracts for natural gas
capacity funded through a rate payer cost recovery mechanism should be conducted through a RFP
process.?®® This process should be open to all forms of natural gas infrastructure, including new pipeline
proposals, existing pipeline capacity, and LNG capacity. The underlying costs and assumptions from
vendor submissions should also be placed in the public domain for review. From the review of studies in
Section 3, there is evidence that costs may be lower for existing infrastructure and a RFP process would

allow the least-cost option to be revealed through a fair, open, and competitive bidding process.
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Frankfurt School, FS-UNEP Collaborating Centre for Climate & Sustainable Energy Finance
(2016) Global Trends in Renewable Energy Investment. Retrieved from: http://fs-unep-
centre.org/sites/default/files/publications/globaltrendsinrenewableenergyinvestment2016lowres 0.p
df

2015 produced a new record for global investment in clean energy. Clean energy investment was double
that of new coal and gas generation. Policy support for renewables remains fickle and there is rising

interest in energy storage.

GDS Associates (2009) Additional Opportunities for Energy Efficiency in New Hampshire.
Retrieved from:

https://www.puc.nh.gov/Electric/ GDS%20Report/NH%20Additional%20EE%200pportunities%2
0Study%6202-19-09%20-%20Final.pdf

Energy Capacity Benefits: Technical potential savings are over 27% of projected 2018 KWH sales. The
maximum achievable cost effective potential is over 20% (nearly 2,700 GWH annually) of projected 2018
KWH sales and over 16% of projected 2018 non-electric sales (more than 15,440,000 mmbtu).

Emissions, Air Quality and Health Benefits: Emission reductions and costs to achieve over 3 million tons
are at nearly $7 billion, based on the combined electric and non-electric technical potential scenarios, or

more than 1 million tons and nearly $900 million, based on the potentially obtainable scenarios.

Grady, B (2016) Hawaii’s grand experiments in the ag-energy nexus. Green Biz, June 13. Retrieved

from: https://www.greenbiz.com/article/hawaiis-grand-experiments-ag-energy-nexus

The article provides examples of solutions to energy and food security. Self-sufficiency and resilience in

food and energy are vital to Hawaii.

Heaps, AA (2016) Mind the Gap. Corporate Knights, June 10. Retrieved from:
http://www.corporateknights.com/channels/utilities-energy/mind-the-qap-14655384/

Fifty-two oil companies filed for bankruptcy in 2016, and over 1/3 of the world’s biggest oil and gas
companies could be bankrupt in 2016 under crushing debt load and lack luster oil prices. However,
growth in clean energy is booming with the world adding twice as much clean energy capacity as coal,

oil, and gas combined. Electric vehicles could be a major game changer.

ICF International (2015) Access Northeast Project — Reliability Benefits and Energy Cost Savings

to New England. Retrieved from:
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http://www.accessnortheastenergy.com/content/documents/ane/Key Documents/ICF-Report-on-

Access-Northeast-Projectl.pdf

New England has increased its reliance on natural gas-fired electricity generation, which now accounts
for 50% of all power generated. New England’s reliance on interruptible gas supplies for much of its
power may be problematic as natural gas-fired plants shoulder more of the load served by retiring nuclear
and coal plants. Without new firm sources of gas supply, there will be an increasing probability of gas
supply deficits, which under certain conditions could cause costly electric system disruptions. An

estimated $2.5 billion could have been saved if the Access Northeast project had been in place.

ICF International (2012) Assessment of New England’s Natural Gas Pipeline Capacity to Satisfy
Short and Near-Term Electric Generation Needs. Retrieved from:
http://psb.vermont.gov/sites/psb/files/docket/7862relicense4/Exhibit%20EN-JT-15.pdf

New England’s gas delivery system is in tight balance on a winter design day, even before any future gas
demand growth is factored in. Through 2020, the estimated winter design day deficit in the Reference Gas
Demand Forecast is generally between 0.5 and 0.6 Bcf/d in most years.

ICF International (2014) Assessment of New England’s Natural Gas Pipeline Capacity to Satisfy
Short and Near-Term Power Generation Needs: Phase 1. Retrieved from: https://www.iso-

ne.com/static-

assets/documents/2014/11/final icf phii gas study report with appendices 112014.pdf

Natural gas is expected to remain constrained in New England by 1.1 Bcf/d through 2020.

International Energy Agency (2016) Global EV Outlook 2016: Beyond one million electric cars.

Retrieved from: http://www.iea.org/topics/transport/subtopics/electricvehiclesinitiative/

In 2015, there were over 1 million electric cars on the road globally. Eighty percent of electric cars are
located in the United States, China, Japan, Netherlands, and Norway. Battery technology continues to

improve in performance and decrease in cost.

International Energy Agency (2016) Key World Energy Statistics. Retrieved from:
https://www.iea.org/publications/freepublications/publication/KeyWorld2016.pdf

This report highlights key facts and trends from across the broad number of datasets the IEA produces to

provide global statistics on energy supply, consumption, balance, and prices.
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International Energy Agency (2016) Medium-Term Gas Market Report 2016: Market Analysis and
Forecasts to 2021. Retrieved from: https://www.iea.org/Textbase/npsum/MTGMR2016SUM.pdf

The global gas markets are changing rapidly, which is creating new challenges for the energy industry
and policy makers. Slowdown in Asian gas demand began in 2014 and has extended to 2015, which has
pushed LNG prices to new lows. Globally, new sources of LNG export are being developed, which will

dramatically increase the global supply of LNG available.

International Energy Association (2013) Renewables to surpass gas by 2016 in the global power

mix. Retrieved from: https://www.iea.org/newsroom/news/2013/june/renewables-to-surpass-gas-by-

2016-in-global-power-mix.html

Electric power generated from renewable resources combined (wind, hydro, solar, and other technologies)
is expected to increase by 40%.

International Energy Agency (2016) World Energy Investment 2016. Retrieved from:

https://www.iea.org/investment/

In 2015, global investment in energy was $1.8 trillion, which was down 8% from the previous year. The
sharp fall was due to a decrease in oil and gas investment. Renewable energy and energy efficiency
accounted for 30% of global investment. Renewable energy is expanding rapidly even though overall
investment dollars are flat due to a rapid decline in the costs of solar, wind, and hydropower. Energy
efficiency increased 6% from 2014. Gas demand growth has been suppressed in North America by the

expansion of renewables.

International Finance and Economy (2016) Global Energy Markets in Transition. Retrieved from:

https://www.iea.org/newsroomandevents/speeches/160421 Birol Tokyo.pdf

The global economy and energy are tightly connected. Currently, oil is the most valuable internationally
traded commaodity, valued at $770 billion in 2015. Current low oil energy market conditions should not
lead to complacency in understanding potential energy security risks. The oil and gas industry reacted to

the 2015 collapse in oil prices with a historical level of capital investment and personnel cuts.

ISO New England (2016) 2016 Energy-Efficiency Forecast 2020-2025. Retrieved from:
https://www.iso-ne.com/static-
assets/documents/2016/04/1SO NE 2016 EE Forecast 2020 2025 Final.pdf
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Economic Benefits: 1ISO New England forecasts an average of 49 GWH savings for New Hampshire and
43 MW savings.

ISO New England (2016) 2016 Regional Energy Outlook. Retrieved from: https://www.iso-
ne.com/static-assets/documents/2016/03/2016 reo.pdf

Three waves of change are impacting New England: 1) natural-gas-fired generation is displacing coal, oil,
and nuclear plants, 2) renewable energy and energy-efficiency measures are increasing, and a hybrid grid
of large and distributed generation is emerging. These transformative forces are not unigue to New
England. Wintertime access to natural gas has tightened in the region because the natural gas

transportation network has not kept up with demand from generation and heating.

LaCapra Associates (2003) Alternatives to Velco’s Northwest Vermont Reliability Project. January
29. Retrieved from: http://207.136.225.66/Downloads/Other/VELCO.pdf

The study determined the cost of transmission upgrade and the cost of a smaller upgrade. The difference
in these costs could be used to assess the cost-effectiveness of the alternative resource package.

La Capra Associates & Economic Development Research Group (2015) The Economic Impacts of
Failing to Build Energy Infrastructure in New England. Retrieved from:
http://media.gractions.com/5CC7D7975DFE1335100A9E9B056042840005CCF0/25e72b85-c007-
4b98-a851-8b31563¢c9559.pdf

Since 2000, New England’s reliance on natural gas to generate electricity has increased dramatically and
is now used to fuel over 40% of the region’s generation, which determines electricity prices a majority of
the time. Pipeline infrastructure has not kept pace with this increased demand and is reaching maximum
capacity, especially during the winter months, to meet both electricity generation and space heating
demands. Investment in infrastructure ensures persistent and increasing energy prices and costs for the
region. Wholesale electricity prices are sending investment signals to the market. Lack of new

infrastructure will cost the region $5.4 billion in higher energy costs between 2016 and 2020.

Lazard (2015) Lazard’s Levelized Cost of Energy Analysis — Version 9.0. Retrieved from:
http://www.msn.com/en-us/money/companies/why-billions-in-proven-shale-oil-reserves-suddenly-
became-unproven/arAAh4onn?li=BBnbfcL&ocid=SL5BDHP

This report provides levelized cost of energy for both renewable and non-renewable technologies.
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Loder, A (2016) Why billions in proven shale oil reserves suddenly became unproven. MSN, June
15. Retrieved from: http://www.msn.com/en-us/money/companies/why-billions-in-proven-shale-oil-
reserves-suddenly-became-unproven/arAAh4onn?li=BBnbfclL. &ocid=SL5BDHP

Proven gas and oil resources are disappearing across the shale patch with 9.2 billion, or 20%, of
inventories removed from books. See Loder’s related article on the Bloomberg website:

http://www.bloomberg.com/news/articles/2015-12-10/billions-of-barrels-of-oil-vanish-in-a-puff-of-

accounting-smoke.

Massachusetts Technology Collaborative (2006) Massachusetts Distributed Generation
Collaborative 2006 Report under D.T.E. 02-38-C Investigation by the Department of
Telecommunications and Energy on its own Motion into Distributed Generation. June 30, 2006.
Retrieved from: http://masstech.org/dg/02-38-C Attachment-H DPWG Report.pdf

Emissions, Air Quality and Health Benefits:

Each scenario was found to achieve reductions of CO, emissions relative to the reference case: energy
efficiency and CHP combined will have a reduction of 2.4 million short tons CO>/ year in 2020.

Economic Benefits:

The 250 MW of PV is expected to displace 356 GW of purchases from the wholesale market and reduce
prices by 0.4%. Energy efficiency is expected to reduce prices by 1.6%. Energy efficiency and CHP

would produce a 5.1% reduction.

Nelder, C (2011) What the Frack? Is there really 100 years’ worth of natural gas beneath the
United States? Retrieved from:

http://www.slate.com/articles/health and science/future tense/2011/12/is there really 100 years

worth of natural gas beneath the united states .html

There is uncertainty to the actual amount of natural gas economically available from the Marcellus shale.
The EIA states that “there is a high degree of uncertainty around the projection, starting with the
estimated size of the technically recoverable shale gas resource...the estimates embody many
assumptions that might prove to be untrue in the long term.” See additional resources on U.S. natural gas

reserves on the EIA website: http://www.eia.gov/naturalgas/crudeoilreserves/.
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NH Department of Environmental Services (2009) NH Climate Action Plan. Retrieved from:

http://des.nh.gov/organization/divisions/air/tsb/tps/climate/action plan/nh climate action plan.ht

m

New Hampshire’s Climate Action Plan presents an opportunity to spur economic growth through
investment in our own state’s economy of monies currently spent on energy imports, creating jobs and
economic growth through development of in-state sources of energy from renewable and low-emitting
resources, and green technology development and deployment by New Hampshire businesses, avoiding
the significant costs of responding to a changing climate on the state’s infrastructure, economy, and the

health of our citizens.

NH Office of Energy & Planning (2014) New Hampshire 10-Year State Energy Strategy. Retrieved

from: https://www.nh.gov/oep/energy/programs/documents/energy-strateqy.pdf

This report provides background material on NH energy use and broad strategic recommendations for
state energy policy in 4 different areas: 1) grid modernization, 2) energy efficiency, 3) fuel diversity, and
4) transportation. Overall, 20 recommendations are made in this report.

New Jersey Board of Public Utilities (2005) New Jersey’s Clean Energy Program: 2005 Annual
Report. Retrieved from: http://www.njcleanenergy.com/files/file/2005%20Annual%20Report.pdf

Energy Capacity Benefits:

From 2004 to 2005, electric energy savings and renewable energy generation grew by over 22%, and
natural gas savings grew by over 42%. Efficient equipment installed and practices put into effect in 2005
will continue to save energy for an average of 15 years. The 5-year program activities resulted in lifetime
energy savings of over 14 million MWH of electricity, 38 million Dekatherms of natural gas, 788,000

MWH of renewable generation. The programs have also reduced electric demand by 450 MW.
Emissions, Air Quality and Health Benefits:

Avoided emissions from 2005 activities for 2005—2020 are as follows: 13.2M tons of CO,, 46,317 tons of
SO, 21,813 tons of NOX.

Economic Benefits:

From 2001-2006, new solar owners were estimated to have saved $1.1 million annually in total electricity

Ccosts.
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NYSERDA (2005) New York Energy SMARTSM Program, Evaluation and Status Report for the
Year Ending December 2004. Retrieved from:
http://www.nyserda.org/Energy Information/SBC/sbcmay05summary.pdf

NYSERDA (2008) New York Energy SMARTSM Program, Evaluation and Status Report for the
Year Ending December 2007. Retrieved from:
http://www.nyserda.org/pdfs/Combined%20Report.pdf

Energy Capacity Benefits: There were electricity savings of 1,400 GWH between 1998 and 2004, and
3,000 GWH savings by 2007.

Emissions, Air Quality and Health Benefits: Emissions were reduced nearly 2,600 and 4,700 tons of NOx
and SOx respectively. Annual CO; emissions decreased by 2 million tons.

Economic Benefits: Between 1998 and 2004, $195 million in energy costs were saved, and annual energy
bills were reduced by $570 million. Four thousand, seven hundred jobs were created and retained. By
2027, the program is expected to create more than 7,200 jobs, increase labor income more than $300
million each year, and increase total annual output in the state by $503 million.

NYSERDA (2006) New York Energy $mart Program Evaluation and Status Report: Report to the
Systems Benefits Charge Advisory Group. May. Retrieved from:
https://library.ceel.org/sites/default/files/library/8861/CEE Eval NewYorkEnergySmartProgram?2
007AnnualEvaluationReport 1Mar2008.pdf

NYSERDA (2008) New York Energy $mart Program Evaluation and Status Report; Year Ending
December 31, 2007, Report to the Systems Benefit Charge Advisory Group, Final Report. March.
Retrieved from: http://www.nyserda.org/pdfs/Combined%20Report.pdf

NYSERDA (2009) New York Energy $mart Program Evaluation and Status Report; Year Ending
December 31, 2008, Report to the Systems Benefit Charge Advisory Group, Final Report. March.
Retrieved from:

https://library.ceel.org/sites/default/files/library/8867/CEE Eval NewYorkEnergySmartProgram
March2009QuarterlyEvaluationReport 1May2009.pdf

Energy Capacity Benefits: From 1999 to 2005, there was a 1,040 MW reduction in peak demand. And
from 1999 to 2005, the number of energy service companies increased from fewer than 10 to over 180

companies.
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Emissions, Air Quality and Health Benefits: Actions to date avoid (per year): 1.4 million tons of CO»,
3,170 tons of SO, and 1,750 tons of NOX.

Economic Benefits: The model indicated the Energy $mart Program initiatives from 1999 to 2008 have:
created over net 4,900 jobs, increased personal income by $293 million, GSP by $644 million, and total
output by $1 billion. Projecting to 2020, the Energy $mart Program is expected to create 86,400 net job-
years. From 2008 to 2017, actions to date yield (per year) an average of 4,100 jobs and $182M labor

income.

Pletka, R (2004) Economic Impact of Renewable Energy in Pennsylvania. Prepared by Black &
Veatch for The Heinz Endowments and Community Foundation for the Alleghenies. March.
Retrieved from:

https://www.epa.qov/sites/production/files/201508/documents/economic _impact of renewable ener

gy _in pennsylvania.pdf

Economic Benefits: Over the 2006-2015 period: increase output $10.1B, increase earnings $2.8B and
create 85,000 jobs.

PR Newswire (2006) Early August Demand Response Produces $650 Million Savings in PIM.

Retrieved from: http://mwww.prnewswire.com/news-releases/early-august-demand-response-

produces-650-million-savings-in-pjm-56192937.html

Economic Benefits: Wholesale prices would have been $300/MWH higher without demand response
during a heat wave. Demand response to the heat wave reported savings of about $650 million for energy

purchasers.

REMI (2004) Economic Impact of Oil and Natural Gas Conservation Policies. Prepared for U.S.
Environmental Protection Agency and the State of Connecticut. November. Retrieved from:
http://ctclimatechange.com/documents/Appendix9 REMI HeatingOilandNaturalGasConservation
Funds CCCAP_2005 000.pdf

Economic Benefits: Benefits to the state include employment (average annual increase) 2,092, Output
(Mil ‘96%): 3,094.90, GSP(Mil ‘96%): 2,033.01, Real Disposable Personal Income (Mil ‘96$): 1,749.42,
and state revenues (Mil ‘01$): 382.13. Employment is the average annual increase from the baseline.

Employment is not cumulative and is based on output growth.

Research Partnership (2015) 2015 Massachusetts Clean Energy Industry Report. US DOE.

Retrieved from: http://www.masscec.com/2015-massachusetts-clean-energy-industry-report
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Energy Capacity Benefits: Massachusetts surpassed 1 GW of installed renewable energy capacity in 2015.

Economic Benefits: Annual employment growth of 11.9% is the largest increase in any year since 2010.
The number of clean energy jobs has grown markedly by 64% since 2010, cumulatively adding almost
40,000 clean energy workers, bringing the statewide total to 98,895. Clean energy jobs pay well, with
nearly 3/4 of full-time workers earning $50,000 or more annually, compared to a median wage of $44,678
for all jobs across Massachusetts. Massachusetts is number 1 in attracting early-stage investments per
capita, beating California by more than 149% on a per capita basis. Total public and private investment in

the state's clean energy industry exceeded $549 million.

Runnalls, J (2016) Blowing hot air. Corporate Knights, June 16. Retrieved from:

http://www.corporateknights.com/channels/clean-technology/blowing-hot-air-14660707/

The cost of wind has dropped 60% and the cost of solar has dropped 80% over past 6 years (source:
Lazard’s levelized cost). Clean energy investment rose 17% to $44 billion in 2015 (source: Bloomberg
New Energy Finance) and accounted for 2/3 of all new generation added to the grid. Republican attitudes
have been shifting as it supports 300,000 clean energy jobs in republican controlled states and districts.

Sedano et al. (2005) Electric Energy Efficiency and Renewable Energy: An Assessment of Existing
Policies and Prospects for the Future. Regulatory Assistance Project. Retrieved from:
http://www.raponline.org/Pubs/RSWS-EEandREINNE.pdf

Energy Capacity Benefits: In 2004, energy efficiency reduced peak demand by 1,421 MW.

Emissions, Air Quality and Health Benefits: From 2000 to 2010, avoid 31.7M tons (6%) of CO,, 34,200
tons of SO,, 22,039 tons of NOX.

Economic Benefits: From 2000 to 2010, there was a net increase of $6.1 billion in economic output, $1.04

million in wage income, and in 28,190 job-years.

Summit Blue Consulting (2008) Assessment of the New Jersey Renewable Energy Market, Volume
I and I1. Prepared for the New Jersey Board of Public Utilities. March. Retrieved from:
http://www.njcleanenergy.com/files/file/NJ%20RE%20Mkt%20Assmt%20Svc%20Rpt%20V01%2
01%20FINAL %203-24-08.pdf

Energy Capacity Benefits: The electricity growth rate for all sectors from 2005 to 2020 is projected to be
1.52%.
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Sussex Economic Advisors (2014) Maine Public Utilities Commission Review of Natural Gas

Capacity Options. Retrieved from: https://www.iso-ne.com/static-

assets/documents/committees/comm wkgrps/othr/egoc/mtrls/2014/mar62014/maine puc gas study

022614.pdf

New interstate pipeline capacity would provide $18 million in annual net savings for New England

consumers with an additional 1.0 Bcf/d.

Union of Concerned Scientists (2016) Massachusetts's Electricity Future: Reducing Reliance on
Natural Gas through Renewable Energy. Retrieved from: http://www.ucsusa.org/clean-

energy/increase-renewable-energy/massachusetts-electricity-future

The energy landscape in New England is changing and the state is becoming over-reliant on natural gas.
This has created greater risks for consumers, including economic risks from over-investment in natural

gas pipelines and exposure to volatile natural gas.

US DOE Building Technologies Program (2012) New Hampshire Energy and Cost Savings for New
Single and Multifamily Homes: 2012 IECC as Compared to the 2009 IECC. US DOE. Retrieved
from:

https://www.energycodes.gov/sites/default/files/documents/NewHampshireResidential CostEffective

ness.pdf

Economic Benefits:

» Life-cycle cost savings, averaged across climate zones and building types, are $10,635 for the
2012 IECC

» Simple payback period is 3.0 years for the 2012 IECC

» Households save an average of $620 per year on energy costs with the 2012 IECC

» Net annual consumer savings, including energy savings, mortgage cost increases, and other
associated costs in the first year of ownership, average $507 for the 2012 IECC

» Energy costs, on average, are 27.3% lower for the 2012 IECC

U.S. Department of Energy (2015) Natural Gas Infrastructure Implications of Increased Demand
from the Electric Power Sector. Retrieved from:

http://energy.gov/sites/prod/files/2015/02/f19/DOE%20Report%20Natural%20Gas%20Infrastruct
ure%20V 02-02.pdf

The U.S. natural gas sector has been fundamentally altered by technological advances in horizontal

drilling and hydraulic fracturing. This has allowed extraction of natural gas from shale formations that
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previously were uneconomic to drill. This has unlocked large geographical sources of natural gas
resources. Diverse sources of natural gas supply and demand will reduce the need for additional interstate
natural gas pipeline infrastructure. Higher utilization of existing interstate natural gas pipeline
infrastructure will reduce the need for new pipelines. Incremental interstate natural gas pipeline
infrastructure needs in a future with an illustrative national carbon policy are projected to be modest
relative to the reference case. While there are constraints to siting new interstate natural gas pipeline
infrastructure, the projected pipeline capacity additions in this study are lower than past additions that

have accommodated such constraints.

U.S. Energy Information Administration (2016) Annual Energy Outlook 2016 Early Release: An

Annotated Summary of Two Cases. Retrieved from: http://www.eia.gov/forecasts/aeo/er/index.cfm

This report features 2 cases: the reference case and a case excluding implementation of the Clean Power
Plan. The reference case is a business-as-usual trend estimate, which assumes Clean Power Plan (CPP)
compliance modeled using allowances with cooperation across states at the regional level, with all
allowance revenues rebated to rate payers. The no-CPP case is a business-as-usual trend estimate that
assumes that CPP is not implemented. Coal’s share of total electricity generation, which was 50% in 2005
and 33% in 2015, falls to 21% in 2030 and to 18% in 2040. Outcome reflects both low load growth and
generation mix changes driven by the extension of key renewable tax credits, reduced PV capital costs,
and low natural gas prices. Strong growth in wind and solar generation spurred by tax credits leads to a
short-term decline in natural gas-fired generation between 2015 and 2021. However, natural gas

generation then grows significantly increasing by more than 67% from 2021 through 2040.

U.S. Energy Information Administration (2016) Natural gas expected to surpass coal in mix of fuel
used for U.S. power generation in 2016. Retrieved from:

http://www.eia.gov/todayinenergy/detail.cfm?id=25392

Coal has been the dominant source of energy for power generation in the United States. However, growth
in natural gas in the power sector is expected to result in total natural-gas-fired generation exceeding that
of coal power generation in 2016. Between 2000 and 2008, coal was less expensive than natural gas.

However, starting in 2009, the gap narrowed.

U.S. Energy Information Administration (2015) U.S. energy imports and exports to come into
balance for first time since 1950s. Retrieved from:

http://www.eia.gov/todayinenergy/detail.cfm?id=20812
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Predictions in EIA’s Annual Energy Outlook 2015 show the potential to eliminate all net U.S. energy
imports between 2020 and 2030. This is due both to changes in supply and demand. Fossil fuel supply is
being influenced by growth in oil and natural gas. Demand is being mitigated by energy efficiency and

renewable energy.

Vermont Department of Public Service (2008) Vermont Comprehensive Energy Plan 2009.
Retrieved from: http://www.uvm.edu/~gflomenh/ENRG-POL-PA395/readings/VT-
CEP2009DRAFT6-4-08.pdf

Energy Capacity Benefits: Electricity demand is expected to grow an average of 0.93% on an annual
basis from 2008 to 2028. When new design structure matrix measures are implemented, the Vermont

Department of Public Service anticipates a decline of 0.19% on an average annual basis.

Economic Benefits: Due to forecasts of a large supply gap with high costs to replace power contracts,
Vermont committed itself to pursue very aggressive energy efficiency measures.

Vermont Energy Investment Corporation (2013) Increasing Energy Efficiency in New Hampshire:

Realizing Our Potential. Retrieved from: https://www.nh.gov/oep/resource-

library/energy/documents/nh eers study2013-11-13.pdf

The potential for cost-effective reductions in energy use in NH buildings is equivalent to 715 million
KWH per year, which is 10 times the savings achieved through current NH energy efficiency programs at
a cost of 3.1 cents per KWH. This would require approximately $1 billion in investment and save $3
billion over a 15-year investment life time. This investment would create 2,300 jobs and add $160 million
to the NH GSP.

World Energy Council (2016) World Energy Trilemma 2016: Defining measures to accelerate the

energy transition. Retrieved from: https://www.worldenergy.org/publications/2016/world-energy-

trilemma-2016-defining-measures-to-accelerate-the-enerqy-transition/

Energy is at a transition point. Actions required include:

Transforming energy supply

Advancing energy access

Enabling customer affordability and industry competitiveness
Improving energy efficiency and managing demand
Decarbonising the energy sector

ok~ wbdE
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There is a trilemma performance paradigm of: 1) energy equity, 2) environmental sustainability, and 3)
energy security. Policy choices made now will support a robust energy sector. Policies and investments to
change energy supply take time and will likely be disruptive. Countries must act for secure, equitable and
sustainable energy to support a thriving energy sector, competitive economy, and healthy society. Policy
makers should provide clarity to the market for investors. Change management approach in
communicating policies is necessary to avoid stakeholder backlash. Energy 2.0 must be enabled by
regulations 2.0, or desired transitions in the energy sector must be stimulated by transitions in the
regulatory framework.
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