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Clean Power Plan: Focus on the big risks
and don’t rely on conventional wisdom

CPP creates new risk landscape for energy assets and prices;
conventional wisdom may also be wrong

Investors primarily need to know one thing about the Clean Power Plan:
whether it eventually happens or not, the plan is set to re-make risk and
return in the US power sector. What matters most for investors is less
understanding the details and more how the uncertainties should be priced
into power sector economics on a dynamic basis. The plan faces a gauntlet of
legal, political, and implementation risk between now and its 2022 start date.

The key questions are when and how much these uncertainties and
incentives will affect investment decisions and power prices. The most
straightforward way to price the risk in investment decisions will be to assume a
carbon price. But what that price should be at any given moment is anything but
straightforward.

Citi examines how significantly greater levels of risk impact both commodity
and asset prices for coal, power, gas, and renewable energy in multiple
scenarios.

Conventional wisdom suggests that coal is the biggest loser, renewables are
the biggest winners and gas should benefit somewhat. However, this
expected outcome is not guaranteed; in alternate scenarios coal is much less
of aloser, renewables get less support and gas becomes more of a loser.

How these scenarios could play out depend on (a) relative prices of gas and
coal, (b) the value of emission credits, (c) the availability of government support
on renewables in the form of PTCs and ITCs and (d) regional electricity demand
growth as a function of energy efficiency and demand response efforts.

Although our base case assumes that coal’s share in total generation would
fall from the mid-30s% in 2015 to ~30% in 2022 and 25% in 2030, it is not a
foregone conclusion that coal could not maintain its market share. If the
alternative scenario indeed plays out, gas demand for power generation could fall.
With less domestic demand, gas prices could be under more downward pressure.

The CPP is a major step for US climate action going into the December UN
climate negotiations, addressing the largest emitting sector in the US. But the
key implication of the CPP for global climate policy is not what it means for the UN
process, but that it increases the possibility that other nations are willing to take on
similarly strong domestic policies in their own economies.
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CPP ushers in a new risk framework for the
US power sector

Pricing major new risks matters more than plan details for
now

At 1546 pages, the Clean Power Plan offers a lot of carefully calibrated details
for how to decarbonize the US power sector. Investors primarily need to know
one thing: whether it eventually happens or not, the plan is set to re-make risk
and return in the US power sector. The organizing facts and principles are
simple: the power sector is responsible for 31% of US greenhouse gas emissions,
and coal is responsible for 77% of those emissions. Natural gas emits about half
the CO;, of coal and renewable energy has little to no emissions. Naturally then,
reducing CO, means shifting the power sector to less coal, more renewables, and a
healthy reliance on natural gas (with some use of other measures like energy
efficiency). The plan is in some ways agnostic on what mix to use, allowing states
to develop their own plans for compliance.

Figure 1. US power sector emissions are dominated by coal-fired power
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The plan faces a gauntlet of legal, political, and implementation risk between
now and its 2022 start date that could impact its existence or eventual design.
What matters most for investors, therefore, is more an understanding of how
the uncertainties should be priced into power sector economics on a dynamic
basis, rather than minute details of the current plan. A multitude of legal
strategies will be employed to challenge the plan, some of which Citi addressed in
the report “Supreme Court’s EPA Mercury Ruling” (Jul'l5). These challenges will
have to first pass through Circuit courts and may eventually land at the Supreme
Court. Typically, such legal challenges can take at minimum three years to reach
resolution. With multiple challenges anticipated to simultaneously challenge the
plan’s raison d'etre as well as specific sections, guessing the outcome of these
challenges may be a fool’s errand (or a high-priced lawyer’s).

In addition to legal risk, reminders of political risk should play out almost
daily on cable news in dramatic pronouncements from the menagerie of
Presidential candidates. Republicans are in near universal opposition, with Hillary
Clinton on the Democratic side having already voiced her support. Finally, states
have until 2016 or 2018 to submit implementation plans, leaving large uncertainties
around how the regulation will interact with markets and investments.
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Directionally, we know which way the economics are shifting but what we
don’t know is when or how much these incentives will affect investment
decisions and power prices. The question is therefore how to dynamically
price carbon pollution risk as new details and clarity gradually emerge on the
long road to 2022. In a base case, coal will be penalized, renewable energy will be
promoted, and natural gas looks to be neutral though with some possible twists to
how things could play out. We examine below how key variable outside the scope
of the plan could result in alternative outcomes to the base case.

The effects would be felt almost immediately, if softly, for a couple of reasons.
First, investment decisions on power assets have a typical lifespan of 20 to 60
years. Current investments therefore have to price in risk and opportunity related to
the CPP. Any investments now will impact assets, markets, and prices in the future.
Second, the plan creates (nominal) incentives for early compliance under the Clean
Energy Incentive Plan (see below for analysis).

Marginal costs of abatement key to pricing risk

In the face of many uncertainties, the most straightforward way to price the
risk in investment decisions will be to assume a carbon price. The plan
explicitly encourages a trading system. But what that price should be at any
given moment is anything but straightforward, and will require regular
updating. Expected carbon prices that should be used to measure risk in
investments are a function of two factors: 1) the probability the rule lives and we
have a carbon price’, and 2) the anticipated value of the price should the rule
survive. The first part will require regular analysis of the political, legal, and
regulatory drama set to play out over the next seven years, with confidence
intervals likely to improve the closer we get to 2022. The second requires analysis
of the power sector for clues on the cost of emissions reductions.

In a market based system, the price of CO, should be set by the marginal cost
of abatement. But the rule will not necessarily result in an economically
optimal carbon market, adding a wrinkle to economic forecasting: whether the
final rule will be implemented such that it motivates lowest-cost compliance, or
incents more costly options, is somewhat uncertain. For instance, coal to gas
switching is typically the “low hanging fruit” in carbon markets, but policy makers
may prefer renewable energy for other reasons, which can be a more costly way to
reduce CO- in the near term.? States may also chose compliance strategies based
on local politics rather than low-cost optimization. Additionally, there are many
moving pieces in the market that impact the marginal cost of abatement. Among
them: the price of natural gas, the price of coal, the cost of renewable energy, and
the level of macroeconomic activity.

We repeat: the takeaway from CPP for investors is all about pricing the
evolving risks. Other carbon markets offer some signposts, but for now, we
are “safe” assuming a carbon price somewhere between $0 and $50/ton (we
recognize the irony in a $50 band constituting “safe”, hence our emphasis on
dynamic pricing of risk). Figure 2 shows the history of carbon pricing in key
markets. Inthe EU ETS, the world’s largest carbon market to date, emissions
pricing has ranged between zero and almost 30 Euros. California has seen
allowances price between $11/ton and $23/ton. In the US Northeast's Regional

1 We realize that trading is a possible compliance mechanism but that others exist. Nonetheless,
alternative methods will a goal of reducing COz, which will come at a cost. They will therefore have a
“shadow carbon price”.

2 Reaching longer-term, more stringent targets would at some point require renewable energy. But the
EU ETS offers valuable lessons in what the marginal source of abatement
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Greenhouse Gas Initiative Actions have been below $5/ton. In the US, the
government has calculated its “social cost of carbon” around $40, but depending on
assumptions could actually be higher.3

The marginal cost of abatement curve should make up of both the actual carbon
reduction cost and coal-to-gas switching in the power sector, as switching away
from coal to gas is also a carbon reduction strategy. Depending on the price of coal
and gas, the marginal abatement cost (or carbon/emission credit price) could be the
amount that makes gas more advantageous than coal. For example, at $35/ton for
lllinois Basin coal and 10 heat rate for operating a generic coal plant, the marginal
generation cost could be ~$19/MWh. At $3.5/MMBtu Henry Hub gas, the marginal
generation cost of a combined cycle gas power plant should be around ~$26/MWh.
The theoretical carbon price could be ~$14/ton. Of course there are other
commodity price dynamic involved, but this could be the first step of a broader
analysis.

Figure 2. Carbon prices in the world’s major carbon markets have varied widely both over time
and across markets (Europe, California, US Northeast)
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Impacts of CPP risk on commodity demand
and prices — conventional wisdom could prove
very wrong

Conventional wisdom suggests that coal is the biggest loser, renewables are
the biggest winners and gas should benefit somewhat. This is a realistic
“base case”.

However, under plausible alternative scenarios, the outcome could be
surprising, with coal much less of a loser, renewables not getting as much
support and gas becoming a loser. As shown in the below analysis, variables
outside the control of the plan could dramatically alter outcomes. Those

3 hitp://www.epa.gov/climatechange/EPAactivities/economics/scc.html
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variables include commodity prices for coal and gas, emissions prices, and
“complementary policies” for things like energy efficiency and renewable energy.

Figure 3. German clean spark vs. clean dark spreads show that even Figure 4. Emissions should fall and reach EPA'’s targets under a “base
with robust carbon pricing, coal-gas spreads can still leave with a case”

strong economic advantage
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A concrete example is the European power market, commodity prices and
complimentary renewable energy policies have at many times be more
influential than carbon prices. In many places despite carbon pricing, gas burn
fell sharply while coal burn remained strong (Figure 5). Forward clean dark and
clean spark spreads reflect the fact that this situation is expected to continue going
forward.*

The idea of having a two-prong strategy (carbon trading/offset programs and
strong support for renewables) has historically generated results many found
surprising. The implementation of a carbon market EU ETS® was anticipated to
make a big dent in fossil emissions, particularly from the most polluting sources
dominated by coal-fired generation. Gas-fired generation, which emits about half
the carbon emissions at the point of generation, was expected to take market
shares away from coal. But gas prices stayed elevated and remained
uncompetitive, while emission permit prices were not high enough to tilt the
generation balance strongly from coal to gas. Europe has had strong support for
renewables generation via feed-in-tariffs (FiTs), leading to a surge in wind and solar
installation. This kept power prices low, making utilities even more reliant on the low
cost-generation — which is still coal.

4 Clean spark (gas) and dark spreads (coal) indicate variable generation margins for generating
assets, factoring in fuel costs, plant efficiencies, power prices, and carbon prices. In essence this
shows a view of relative profitability of coal vs. as assets.

5 EU ETS = European Union Emissions Trading Scheme
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Figure 5. German electricity generation by source; coal remains surprisingly unchallenged
despite carbon pricing and strong support for renewables
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Figure 6. Emission caps could still be met even with no changes to the  Figure 7. With total electricity demand staying relatively flat amid rising
current schedule of coal-fired generation retirement, but assuming a renewables generation, both coal and gas could be squeezed. Coal-
small, gradual decline (~1%) of capacity factor starting 2022 (US coal gas spreads will drive the battle for fossil market share.
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In the US, how these scenarios could play out depends crucially on market
variables outside the control of CPP, including: (a) relative prices of gas and
coal, (b) the value of emission credits, (c) the availability of government
support for renewables in the form of PTCs and ITCs and (d) regional
electricity demand growth as a function of energy efficiency and demand
response efforts. An alternative case which might generate a relatively better
future for coal would entail reduced support for renewable energy and high gas
prices (see Figure 8). In this scenario it would take a much higher carbon price to
reduce coal emissions.
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Figure 8. Interactions of renewable energy policy and gas prices with the CPP can generate
very different outcomes for coal
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Broadly, the start of the CPP might impact prices for gas, coal and electricity
at the start of the compliance period. Itis possible to see a relatively small,
though abrupt change in generation sources, as the cost of emission abatement
goes from zero to some positive number once the initial compliance period begins.
Forward curves for these commaodities should eventually offer clues how the market
is pricing these probabilities and risks as we approach 2022.

The potential rise in the marginal costs of generation, after factoring in
emission compliance costs, could force some coal or gas power plants to
shut. For these plants, knowing that they could face adverse economics after 2022
should alter their generation and price-bidding behavior before the compliance
period. Why? Power plants that are facing potential closing would likely skim on
maintenance and other costs, which would reflect in their marginal costs of
generation. These plants should act as short-term cash flow machines if there is
“no tomorrow”. Having lower marginal costs of generation vs. other power plants
should change how much fuel these retiring plants consume. Collectively their
demand pattern matter because the share of fossil generation would go from ~70%
in 2012 to ~50% when fully compliant.

Whether Congress extends renewable energy support policies will have a
large impact on the pace of renewable energy expansion before 2022, and by
extension the marginal cost of abatement when compliance starts. PTCs
(Production Tax Credits generally for wind) and ITCs (Investment Tax Credits
generally for solar) provide significant support to the current surge of
renewables generation. Although prices of solar have fallen, in some cases at
grid-parity to retail electricity prices, the availability of PTCs and ITCs still strongly
affects the pace of growth in renewables installation in much of the country. This will
impact greatly impact the power generation mix in the coming years, and by
extension what incentives and investments are needed to meet CPP targets (see
Fig 6).

The pace of regional electricity demand growth is also critical. In a scenario
with higher power demand growth, total generation will be higher, which means the
generation mix will have to lean more heavily on lower-carbon sources to stay within
a carbon budget. This would favor gas or renewables to meet demand growth. But
a lower demand growth scenario leaves more room for coal. If total generation is
less, it's easier to meet targets, and emissions prices would be lower. This leaves
more room for coal to compete with gas, and suggests coal-gas completion may
come down to regional commodity market dynamics.
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Regional commodity prices will have a big impact on these coal-gas
competitive dynamics. For instance, coal plants that benefit from cheap delivered
coal costs from low cost supply regions like the PRB will have advantaged
economics. Similarly, for gas, Northeast plants that can take advantage of regional
gas prices below $2/MMbtu will be advantaged relative to coal plants in the region
that may be sourcing expensive coal from Central or Northern Appalachia.

How would each fuel be affected?

Coal

Although our base case assumes that coal’s share in total generation would
fall from the mid-30s% in 2015 to ~30% in 2022 and 25% in 2030, it is not a
foregone conclusion.

In our modeling, a slight loosening of the emissions cap in 2030 by allowing
an additional 0.1-billion tons could raise coal’s generation share from 25%
back to nearly 30%. This is for illustrative purposes only to demonstrate the
possibility that the generation mix could be highly sensitive to how the emission
program is designed and a number of market conditions.

Figure 9. Base case - coal’s share continues to fall while gas’ share
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Figure 10. A slight loosening of the emission cap in 2030 could
theoretically keep coal’s generation share above that of gas
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The “more coal” scenario could bear out if gas prices were higher, coal prices were
low and the marginal costs of abatement (likely reflected in emission credit prices)
were low. How could they happen?

1. Gas prices could edge higher (a) if shale gas production declines much
faster than expected, requiring more new drilling every year and (b) if
drilling regulations become much more stringent. See the report “US
Gas/Coal: Elusive Recovery for Coal” (Jul'l5) for details.

2. Alternatively, even sub-$4/MMBtu natural gas prices could drive gas
demand lower if delivered coal prices were able to fall more. This could
happen if the mining and transportation costs of coal were to decline. This
might happen if coal assets go into “fire sales” due to ongoing distress in
the sector (see below). Both of these processes are highly diesel-
intensive. With low oil prices, along with other cost reduction, the cost of
open-pit mining could drop. (Underground long wall mining that is more
common for Eastern coal may not benefit as much due to the inherent
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complexity of this mining process.) Transport costs could make up more
than 75% of delivered coal costs, especially for Powder River Basin coal
delivery in Texas, for example.

Lower transport costs may come to fruition due to lower oil prices and
lackluster demand for intermodal transport. Hence, suppose the current
delivered cost of PRB coal in Texas is ~$40/ton, implying a ~$23/MWh
marginal generation cost for a generic coal plant, which is competitive with
$3/MMBtu Gulf Coast gas. Then a 25% fall in delivered coal cost to the
$30/ton range should lead to a fall in marginal generation cost to
~$17/MWh. At this rate, gas prices would have to fall to ~$2.3/MMBtu to
be competitive with coal, which may be unlikely. This gas price level is
close to the marginal production cost up in the US Northeast, while the rise
of US gas exports should support gas prices. The marginal emission
abatement cost becomes key.

3. The marginal emission abatement cost hinges on the amount of excess
emission credits in the market. This is the biggest unknown currently; in
the EU ETS the allocation of free emissions credits was used as a political
tool to build consensus among interest groups. Similar contentious issues
over free allocation were a feature of proposed US carbon legislation in the
past, including Waxman-Markey.

In addition, the renewal of PTCs and/or ITCs would affect the mixes of generation
sources. See Figure 8.

This shows that in high gas price and no/low PTC/ITC scenario, renewables may
fall short of expectation. Coal-fired generation could stay robust, particularly if total
electricity demand were lower than prior years. This is possible because not as
much gas-fired generation, with its lower emission profile, is needed to generate
and meet electricity demand.

Natural Gas

The trajectory of gas prices depends on numerous factors, including ones
that are outside of the power sector. Our base case continues to expect gas-
fired generation to remain relatively flat to current levels, as seen in the graph
above, with prices averaging $3.50/MMBtu long term. However, if the alternative
scenario described in the coal section above indeed plays out, gas demand for
power generation could fall. With less domestic demand, gas prices could be under
more downward pressure.

If gas prices were to stage a modest recovery in 2017 and beyond, coal power
plants may see their competitiveness improve relative to gas, except for
regions flooded with low-cost Northeast gas due to new pipe connections.

To illustrate the relative competitiveness of gas and coal, locational gas generation
costs are derived using expected regional gas prices and last twelve months of
thermal heat rates as reported by the EIA. We further categorize gas generation
costs into “Min”, “Avg” and “Max”:

— “Min” refers to the lowest monthly heat rate reported and is used to show an
approximate lower-bound in gas-fired generation costs. If the marginal
generation cost of a generic coal power plant is comfortably below this level,
then the coal plant there is highly competitive vs. gas.

— “Avg” is the average reported thermal heat rates in last 12 months of data.
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— “Max” refers to the highest monthly thermal heat rate reported and is used to
show how high average marginal generation costs of gas plants could get in
periods of high electricity demand.

Figure 11. Expected marginal generation costs of gas (Min, Avg, Max)
and coal (Implied Coal) in 2016 at the regional level show that coal
should continue to face severe challenges in most locations...

Figure 12. In 2017, although higher NYMEX gas prices should make
coal relatively competitive, wider regional gas price discounts vs.
Henry Hub should keep pressure on coal demand
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In the power sector, the continuation of PTCs and ITCs in support of
renewables generation looks to keep gas burn flat or may even lower gas
burn. Strong support for nuclear generation should also reduce the need for fossil
generation. Even with coal-fired power plants shutting or reducing generation, gas-
fired generation may not need to substitute for the loss of coal. Lower-than-
expected gas demand for power generation should put downward pressure on gas
prices. Citi's report “A Short Gas Bridge to Renewables” (May’14) highlighted such
a possibility. This is consistent with our “base case” where gas remains highly
competitive with coal.

Whether the next US President would continue this Clean Power Plan program in
the current form also affects the overall demand for gas and coal.

How credits in the CPP’s Clean Energy Incentive Program (CEIP) are valued,
along with the future price of emission credits, also influences the generation
mix, gas demand and gas prices. A high enough carbon price should make coal-
fired generation much less competitive vs. gas, thereby lowering coal’s generation
share and coal demand. But the alternative scenario illustrated in the previous
section shows that coal could still maintain a relatively more robust generation
share than gas. This could happen, for example, if credits given out before the
compliance period are applied to emissions during the compliance period from 2022
to 2030, thereby allowing emissions during the compliance to stay above the cap.
This is possible because the banking of emission credits are often allowed in other
emissions programs, such as EU ETS, and the SOx and NOx programs in the US.

Pushing back the compliance period from 2020 (as suggested in the draft rule
released last year) to 2022 (as stated in the final rule just issued) should give states
more time to design and implement programs that are favorable to renewables
generation. The draft rule, with a shorter time toward compliance may lead to a

6 Note: This analysis assumes the following for coal: $45/ton Central Appalachian coal, $35/ton lllinois
Basin coal, $11/ton Powder River Basin coal and 10-heat rate for coal power plants.
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dash for gas, because it is quicker and easier to build gas-fired power plants or
build transmission lines linking to those plants.

Outside of the power sector, the size of future gas exports, the cost of gas
production and even oil prices all have potential impact on gas prices. Very strong
exports could lift gas prices and make coal-fired generation more competitive. This
may lead to the alternate emission scenario, as shown in the coal section above,
where coal generation would still maintain a higher share than gas generation.

Electricity

The risk may be biased toward power prices falling over time.

Greater energy efficiency, more demand response programs (especially
during peak demand hours) and the increased deployment of rooftop solar
should reduce the overall grid-connected electricity demand, with impact on
peak power demand. Keeping electricity demand flat to lower should put
downward pressure on power prices. These programs also have a
disproportionate impact on peak power prices and heat rates — the latter in
particular because there should be less of a need for peaking generation.

Offpeak power prices should also be under pressure. Higher shares of
renewables and more generation from sources with near-zero marginal costs (e.g.
nuclear) amid low electricity demand during offpeak hours should keep offpeak
prices low. It is not uncommon for regions with large shares of these low-cost
generation (at times much greater than local demand or transmission capacity is
able to absorb) to see near zero or negative electricity prices.

Prices would likely be more volatile than before with the rise of renewables
generation due to their intermittent generation profile.

As power prices are functions of gas and coal prices, lower gas and coal demand,
along with lower heat rates, should drag down gas and coal prices, all else being
equal, which in turn should lower power prices.

As discussed above, plants that are looking to retire may run at a lower marginal
cost of generation because they would likely skim on maintenance costs.
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Regional Generation Outlook
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Impacts on assets:

How “shadow carbon prices” impact energy asset investment prior to
2022

Crucially, while the CPP talks about emissions trading and credits, until clear
property rights that can be valued by the market emerge, the most direct
impact of the price on investment may be in the form of “avoided future
liabilities” which disadvantage fossil investment. For instance, in the period
where rules are still uncertain, if a utility is considering building a gas vs. a coal
power asset, it should assigh some additional future liability in its financial model for
returns on the coal asset. That will advantage the gas asset on the margin, though
by how much specifically will depend on how that investor prices the uncertain
liability. Though notably, future coal generation investment was already projected to
be minimal.

But the effect of the plan as a positive incentive for renewable energy
investment may be weaker, as the market cannot yet easily price CPP’s
incentives or lend against them. A renewable energy developer might have a
hard time borrowing against the unknown future value of credits; hence lenders may
not allow renewable energy developers to price the benefit of such credits in their
return models.’ That said, a portfolio investor like a utility may seek to increase the
share of renewables in its generation mix as a way to avoid total future carbon
liabilities on its portfolio. That could create a greater bid from utilities on the margin
for renewable assets.

Renewable Energy

It remains to be seen whether and how the Clean Energy Incentive Plan can
incentivize stronger renewables investment. The EPA describes the CEIP’s
mechanism as follows:

Under the CEIP, a state may set aside allowances from the CO, emission
budget it establishes for the interim plan performance period or may
generate early action ERCs (ERCs are discussed in more detail in section
VIIL.K.2), and allocate these allowances or ERCs to eligible projects for the
MWh those projects generate or the end-use energy savings they achieve
in 2020 and/or 2021. For each early action allowance or ERC a state
allocates to such projects, the EPA will provide the state with an
appropriate number of matching allowances or ERCs for the state to
allocate to the project. The EPA will match state issued early action ERCs
and allowances up to an amount that represents the equivalent of 300
million short tons of CO, emissions.

The EPA will address design and implementation details of the CEIP at a later
date. Participation in the CEIP is optional and states would have to declare their
intention to participate along with submission of their state’s compliance plan;
incentives would kick in after state plans were submitted, which could be as late as
September 2018, or by September 2016.

7 An analogous situation is the pricing of renewable energy credits (RECs) in wind or solar investment
models. Lenders may be hesitant to lend against future revenues from credit markets that 1) have no
forward markets or illiquid forward markets, 2) cannot be hedged, or 3) have significant policy risk.
RECs do have forward markets in many cases but these do not always extend as long as the life of
the project.
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Beyond the broader risks around the CPP, several key risks remain for
renewables investors looking to the CEIP for support in the near term. The
more predictable and stable the price signal is, the better incentive it will be.
Current key risks include:

1) Riskto value of credits: in the framework of a larger traded market, we
would expect the value of the credits to approach the marginal cost of
abatement, which is itself uncertain. Before 2022, the Federal
Government may need to set some minimum guaranteed price for the
credits in order for them have much value as incentives for investors.
Even when bankable for future compliance, if there is low visibility on their
value post-2022, they may still be difficult to value and thus to transact or
lend against.

2) Process risk: How and when the credits will be delivered, and who takes
title when, will impact the ability to translate the credits into expected cash
flows and lend against the credits. European emissions registries were
hacked and the EU ETS experienced major frauds associated with
emissions credits in examples of process risk to emissions trading
systems.

3) Timing Risk: States cannot offer the credits until they have submitted their
compliance plans. This could happen by either 2016 or 2018 depending
on the state’s timeline. If a state ends up delayed in submitting its plan, a
project could lose several years’ worth of credits.

4) Political Risk: So far, numerous governors have announced their
intentions not to comply with the CPP, highlighting the potential discord
between state implementation and Federal implementation. If states are
responsible for distributing credits, projects may face the risk that a change
in the State House to unfriendly governors might result in a hold up in
credit distribution.

Until this plan is translated into a concrete economic incentive which
investors can comfortably translate into cash flows, the renewal of the PTC
and ITC will remain much more important for the future of renewable energy.
Congress is now considering extension of the current renewables tax credits in an
“extenders” package working its way through both Houses. Without such an
extension tax incentives would start to drop off rapidly after 2016. Extension of the
credits in their current or a modified form would provide a major continued incentive
for renewables development, likely having a strong impact on the pace of
development of utility scale wind and solar. Without this extension, the CEIP
looks like poor substitute for the near term, with renewables exposed to a
waiting period to find out whether the CEIP translate into a viable incentive
program the markets can utilize.

Coal

Coal assets are the highest probability loser from the CPP. But how the CPP
impacts coal assets is far from pre-determined; variables in the gas and
renewable energy market may shape how badly those losses are (see
alternative scenario above). As seen in the price analysis section in the previous
section, there are multiple possible equilibria for the power markets that will depend
crucially on variables such as renewable energy tax incentives and the natural gas
price.
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Figure 20. Default risk on many US coal
producers has been rising as the sector has
become more distressed

1 YR Default

Probabilities (%)
SGZH 37.55
ANRZ 16.95
LLEN 8.72
BTU 7.44
RNO 5.399
WLB 3.4
NRP 2.985
WMLP 2.205
CLD 1.716
CNX 0.76
FELP 0.638
SXCP 0.196
ARLP 0.121
AHGP 0.074

Source: Bloomberg Default Risk Model, Citi Research
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A difficult question is how to revalue long-lived coal assets such as coal
reserves. Investors now face a scenario where high carbon prices combined with
rapid renewable energy penetration could force significant impairments of booked
US reserves if coal forward curves collapse. (Figure 19) shows booked reserves
from producing mines in the US by region.

Figure 19. US coal reserves from producing mines by region
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Source: Citi Research

But the situation in coal markets was already so bad some US coal producers
may not be around in their current form to see their asset values be impacted
by CPP implementation. Figure 20 shows default probabilities on major US
coal producers. US coal assets are already experiencing impairments due to low
natural gas prices and adverse market conditions. Alpha Natural Resources filed
for bankruptcy this week, with more producers in line for distress. The coal industry
certainly will not like CPP, but much of it may not be around in its current form to
see the plan implemented.

CPP risk to reserve asset values may therefore be more of an issue for coal
company creditors as they evaluate asset coverage for a sector facing
distress, or for potential bidders for distressed mining assets. With many
major producers’ equity trading near zero at option value, potential additional
reorganizations are on the horizon. If assets are sold or restructured in a Chapter 11
process, CPP risk will likely be carefully evaluated. Longer-term, under CPP,
restructuring may actually allow a smaller sector to emerge leaner and
meaner to better compete under the new rules of a CPP.

Natural Gas

Impacts on natural gas reserve assets will be function of CPP’s impacts on
gas price. We expect that CPP in a base case scenario may be marginally positive
for gas prices through supporting gas demand relative to coal (see above).
However, if the alternative scenario as discussed in the coal section were to take
place, where coal’'s generation share continues to stay above gas, gas could be the
loser. In general, gas supply response may be adequate enough to damp any
major price response. See the report “The New American (Gas) Century 11" (Apr’15)
for details.
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Climate impact

The US and China have jointly pledged to fight climate change by
implementing new greenhouse gas (GHG) emission targets. Commitments by
these two countries are significant. The US pledges to reduce its emissions by 26-
28% below its 2005 level by 2025, while China intends to achieve the peaking of
CO, emissions around 2030 and to increase the share of non-fossil fuels to ~20%
by 2030.

Based on our current analysis, the Clean Power Plan might require additional
reductions outside of the power sector to meet aggregate targets. Our case
assumes, in particular: (i) current policies on CAFE standard and RFS2 biofuel
blending for motor vehicle efficiencies; (ii) continued growth in natural gas demand
as industries take advantage of robust supply and low cost gas; (iii) Citi's existing
forecast for coal-fired generation retirements (Figure 6) ; (iv) the base case oil and
gas demand assumptions used in Citi's GPS report “Energy 2020: Out of America”;
and (v) the implementation of the Clean Power Plan. But whether and how many
additional measures are needed to meet aggregate targets will depend on the
eventual shape and implementation of the plan, which is subject to the numerous
uncertainties we have described in this report.

This scenario would only reduce economy-wide GHG emissions by 16% in
2025 vs. 2005's level, and 19% in 2030 vs. 2005's level. In 2005, the US emitted
~6.0-billion tons of GHG. Emissions are expected to fall to 5.3-billion tons in 2025
and 4.9-billion tons in 2030. For an earlier analysis on the US-China emissions
agreement, please see the report “The New Climate Order” (Nov'14)

Figure 21. US policies could reduce 2030 emissions by ~19% vs. 2005 levels

2011 2015 2020 2025 2030

Petroleum (mb/d) 19.0 19.0 18.5 17.6 16.7
Natural Gas (Bcf/d) 66.8 76.0 83.2 87.0 90.7
Residential+Commercial 21.6 225 23.2 23.2 23.2

Power Generation 20.7 25.5 24.6 24.7 24.4
Industrials+Others 245 28.1 35.4 39.0 43.1

Coal (MMtons/yr) 1,003 844 731 636 564
Power Generation 932 783 683 600 536

ex-Power Generation 70 61 47 37 28

Emissions (Bn tons/year) 5.49 5.38 5.25 5.03 4.86
Emissions vs. 2005 92% 90% 88% 84% 81%

Source: Citi Research

In the end, the CPP is a major step for US activity on climate change. Power is
clearly the sector that matters most for emissions reductions, and the CPP is a
detailed, credible attempt to address emissions from the sector. That said, policies
in transport and industrial sectors could also play an important role (CAFE
standards are one such policy).

The policy puts the US in a strong position going into the Paris COP 21
climate negotiations this winter, sending credible signals that the US as one
of the world’s top emitters is ready to lead. This will surely improve the
prospects for meaningful outcomes from international negotiations. But as long-
term observers of the UN process will know, the UN process does not have a strong
track record of driving international action or delivering credible, enforceable
emission policies.

The key implication of the CPP, therefore, may be that it increases the
possibility that other nations are willing to take on similarly strong domestic
policies in their own economies, whether or not the UN process yields any
action or headlines.

16 citivelocity.com


https://ir.citi.com/gx%2ffidu5pf4smaL%2bbdtPaTGW6yvVQI0%2fSQbnURxe8hOp9qx1I9zuUlHEZ94V31DC
https://ir.citi.com/FJJJgjG%2bvDTBOKjUax5hCzHDoJaq55ZeYaTDfgukUnLlaOVPyPSiZ%2fKimAzjkBhpFiiq%2bhdWo5M%3d

Clean Power Plan: Focus on the big risks
and don’t rely on conventional wisdom .
5 August 2015 Citi Research

Appendix A-1
Analyst Certification

The research analyst(s) primarily responsible for the preparation and content of this research report are named in bold text in the author block at
the front of the product except for those sections where an analyst's name appears in bold alongside content which is attributable to that analyst.
Each of these analyst(s) certify, with respect to the section(s) of the report for which they are responsible, that the views expressed therein
accurately reflect their personal views about each issuer and security referenced and were prepared in an independent manner, including with
respect to Citigroup Global Markets Inc and its affiliates. No part of the research analyst's compensation was, is, or will be, directly or indirectly,
related to the specific recommendation(s) or view(s) expressed by that research analyst in this report.

IMPORTANT DISCLOSURES

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Access Midstream Partners LP

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Alpha Natural Resources Inc

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of CONSOL Energy Inc Due to Citi's involvement as a
Bookrunner to CONSOL Energy (The Company) in its previously completed IPO of the thermal coal business., Citi Research suspended its ratings and
target prices The Company on May 20th 2015 (the 'Suspension Date'). Please note that the Company price chart that appears in this report and available on
Citi Research’s disclosure website does not reflect that Citi Research did not have a rating or target price between the Suspension Date and July 29th 2015
when Citi resumed full coverage.

Citigroup Global Markets Inc. or its affiliates beneficially owns 1% or more of any class of common equity securities of Williams Partners LP, Alpha Natural
Resources Inc. This position reflects information available as of the prior business day.

Within the past 12 months, Citigroup Global Markets Inc. or its affiliates has acted as manager or co-manager of an offering of securities of SunCoke Energy
Inc, CONSOL Energy.

Citigroup Global Markets Inc. or its affiliates has received compensation for investment banking services provided within the past 12 months from Williams
Partners LP, SunCoke Energy Inc, Alpha Natural Resources Inc, CONSOL Energy.

Citigroup Global Markets Inc. or its affiliates expects to receive or intends to seek, within the next three months, compensation for investment banking
services from Williams Partners LP, SunCoke Energy Inc, Alpha Natural Resources Inc.

Citigroup Global Markets Inc. or an affiliate received compensation for products and services other than investment banking services from Williams Partners
LP, SunCoke Energy Inc, Alpha Natural Resources Inc, CONSOL Energy in the past 12 months.

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as investment banking client(s): Williams Partners LP, SunCoke
Energy Inc, Alpha Natural Resources Inc, CONSOL Energy.

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as clients, and the services provided were non-investment-
banking, securities-related: Williams Partners LP, SunCoke Energy Inc, Alpha Natural Resources Inc, CONSOL Energy.

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as clients, and the services provided were non-investment-
banking, non-securities-related: Williams Partners LP, SunCoke Energy Inc, Alpha Natural Resources Inc, CONSOL Energy.

Analysts' compensation is determined based upon activities and services intended to benefit the investor clients of Citigroup Global Markets Inc. and its
affiliates ("the Firm"). Like all Firm employees, analysts receive compensation that is impacted by overall firm profitability which includes investment banking
revenues.

For important disclosures (including copies of historical disclosures) regarding the companies that are the subject of this Citi Research product (“the
Product"), please contact Citi Research, 388 Greenwich Street, 28th Floor, New York, NY, 10013, Attention: Legal/Compliance [E6WYB6412478]. In
addition, the same important disclosures, with the exception of the Valuation and Risk assessments and historical disclosures, are contained on the Firm's
disclosure website at https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures. Valuation and Risk assessments can be found in the text of the
most recent research note/report regarding the subject company. Historical disclosures (for up to the past three years) will be provided upon request.

NON-US RESEARCH ANALYST DISCLOSURES

Non-US research analysts who have prepared this report (i.e., all research analysts listed below other than those identified as employed by Citigroup Global
Markets Inc.) are not registered/qualified as research analysts with FINRA. Such research analysts may not be associated persons of the member
organization and therefore may not be subject to the NYSE Rule 472 and NASD Rule 2711 restrictions on communications with a subject company, public
appearances and trading securities held by a research analyst account. The legal entities employing the authors of this report are listed below:

Citigroup Global Markets Inc Anthony Yuen; Richard Morse; Edward L Morse; Adriana Knatchbull-Hugessen; Aakash
Doshi; Eric G Lee

Citigroup Global Markets Ltd Seth M Kleinman; Christopher J Main

OTHER DISCLOSURES

Many European regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising as a result of
publication or distribution of investment research. The policy applicable to Citi Research's Products can be found
at https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures.

17 citivelocity.com


https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures

Clean Power Plan: Focus on the big risks
and don’t rely on conventional wisdom .
5 August 2015 Citi Research

Citigroup Global Markets Inc. and/or its affiliates has a significant financial interest in relation to Williams Partners LP, SunCoke Energy Inc, Alpha Natural
Resources Inc. (For an explanation of the determination of significant financial interest, please refer to the policy for managing conflicts of interest which can
be found at www.citiVelocity.com.)

Citigroup Global Markets Inc. or its affiliates beneficially owns 2% or more of any class of common equity securities of Alpha Natural Resources Inc.

For securities recommended in the Product in which the Firm is not a market maker, the Firm is a liquidity provider in the issuers' financial instruments and
may act as principal in connection with such transactions. The Firm is a regular issuer of traded financial instruments linked to securities that may have been
recommended in the Product. The Firm regularly trades in the securities of the issuer(s) discussed in the Product. The Firm may engage in securities
transactions in a manner inconsistent with the Product and, with respect to securities covered by the Product, will buy or sell from customers on a principal
basis.

Citigroup Global Markets India Private Limited and/or its affiliates may have, from time to time, actual or beneficial ownership of 1% or more in the debt
securities of the subject issuer.

Citi Research generally disseminates its research to the Firm's global institutional and retail clients via both proprietary (e.g., Citi Velocity and Citi Personal
Wealth Management) and non-proprietary electronic distribution platforms. Certain research may be disseminated only via Citi's proprietary distribution
platforms; however such research will not contain changes to earnings forecasts, target price, investment or risk rating or investment thesis or be otherwise
inconsistent with the author’s previously published research. Certain research is made available only to institutional investors to satisfy regulatory
requirements. Individual Citi Research analysts may also opt to circulate published research to one or more clients by email; such email distribution is
discretionary and is done only after the research has been disseminated. The level and types of services provided by Citi Research analysts to clients may
vary depending on various factors such as the client's individual preferences as to the frequency and manner of receiving communications from analysts, the
client's risk profile and investment focus and perspective (e.g. market-wide, sector specific, long term, short-term etc.), the size and scope of the overall
client relationship with Citi and legal and regulatory constraints.

Pursuant to Comissdo de Valores Mobiliarios Rule 483, Citi is required to disclose whether a Citi related company or business has a commercial relationship
with the subject company. Considering that Citi operates multiple businesses in more than 100 countries around the world, it is likely that Citi has a
commercial relationship with the subject company.

Securities recommended, offered, or sold by the Firm: (i) are not insured by the Federal Deposit Insurance Corporation; (ii) are not deposits or other
obligations of any insured depository institution (including Citibank); and (iii) are subject to investment risks, including the possible loss of the principal
amount invested. Although information has been obtained from and is based upon sources that the Firm believes to be reliable, we do not guarantee its
accuracy and it may be incomplete and condensed. Note, however, that the Firm has taken all reasonable steps to determine the accuracy and
completeness of the disclosures made in the Important Disclosures section of the Product. The Firm's research department has received assistance from
the subject company(ies) referred to in this Product including, but not limited to, discussions with management of the subject company(ies). Firm policy
prohibits research analysts from sending draft research to subject companies. However, it should be presumed that the author of the Product has had
discussions with the subject company to ensure factual accuracy prior to publication. All opinions, projections and estimates constitute the judgment of the
author as of the date of the Product and these, plus any other information contained in the Product, are subject to change without notice. Prices and
availability of financial instruments also are subject to change without notice. Notwithstanding other departments within the Firm advising the companies
discussed in this Product, information obtained in such role is not used in the preparation of the Product. Although Citi Research does not set a
predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of Citi Research to provide research coverage of
the/those issuer(s) mentioned therein, including in response to news affecting this issuer, subject to applicable quiet periods and capacity constraints. The
Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security. Any decision to purchase
securities mentioned in the Product must take into account existing public information on such security or any registered prospectus.

Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the
reporting requirements of the U.S. Securities and Exchange Commission. There may be limited information available on foreign securities. Foreign
companies are generally not subject to uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of
some foreign companies may be less liquid and their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate
movements may have an adverse effect on the value of an investment in a foreign stock and its corresponding dividend payment for U.S. investors. Net
dividends to ADR investors are estimated, using withholding tax rates conventions, deemed accurate, but investors are urged to consult their tax advisor for
exact dividend computations. Investors who have received the Product from the Firm may be prohibited in certain states or other jurisdictions from
purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant for additional details. Citigroup Global Markets Inc.
takes responsibility for the Product in the United States. Any orders by US investors resulting from the information contained in the Product may be placed
only through Citigroup Global Markets Inc.

Important Disclosures for Bell Potter Customers: Bell Potter is making this Product available to its clients pursuant to an agreement with Citigroup Global
Markets Australia Pty Limited. Neither Citigroup Global Markets Australia Pty Limited nor any of its affiliates has made any determination as to the suitability
of the information provided herein and clients should consult with their Bell Potter financial advisor before making any investment decision.

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed
by. The Product is made available in Australia through Citigroup Global Markets Australia Pty Limited. (ABN 64 003 114 832 and AFSL No. 240992),
participant of the ASX Group and regulated by the Australian Securities & Investments Commission. Citigroup Centre, 2 Park Street, Sydney, NSW

2000. The Product is made available in Australia to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 004 325 080 and AFSL
238098). Citigroup Pty Limited provides all financial product advice to Australian Private Banking wholesale clients through bankers and relationship
managers. If there is any doubt about the suitability of investments held in Citigroup Private Bank accounts, investors should contact the Citigroup Private
Bank in Australia. Citigroup companies may compensate affiliates and their representatives for providing products and services to clients. The Product is
made available in Brazil by Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comisséo de Valores Mobiliarios, BACEN - Brazilian
Central Bank, APIMEC - Associagéo dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associagéo Nacional dos Bancos

18 citivelocity.com



Clean Power Plan: Focus on the big risks
and don’t rely on conventional wisdom .
5 August 2015 Citi Research

de Investimento. Av. Paulista, 1111 - 11° andar - CEP. 01311920 - Sao Paulo - SP. If the Product is being made available in certain provinces of Canada by
Citigroup Global Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the Product. Citigroup Place, 123 Front Street West, Suite 1100,
Toronto, Ontario M5J 2M3. This product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is
regulated by the Superintendencia de Valores y Seguros. Agustinas 975, piso 2, Santiago, Chile. The Product is distributed in Germany by Citigroup
Global Markets Deutschland AG ("CGMD"), which is regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin). CGMD, Reuterweg 16, 60323
Frankfurt am Main. Research which relates to "securities" (as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws of Hong Kong)) is
issued in Hong Kong by, or on behalf of, Citigroup Global Markets Asia Limited which takes full responsibility for its content. Citigroup Global Markets Asia
Ltd. is regulated by Hong Kong Securities and Futures Commission. If the Research is made available through Citibank, N.A., Hong Kong Branch, for its
clients in Citi Private Bank, it is made available by Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong. Citibank N.A. is regulated by
the Hong Kong Monetary Authority. Please contact your Private Banker in Citibank N.A., Hong Kong, Branch if you have any queries on or any matters
arising from or in connection with this document. The Product is made available in India by Citigroup Global Markets India Private Limited (CGM), which is
regulated by the Securities and Exchange Board of India (SEBI), as a Research Analyst (SEBI Registration No. INHO00000438). CGM is also actively
involved in the business of merchant banking, stock brokerage, and depository participant, in India, and is registered with SEBI in this regard. CGM's
registered office is at 1202, 12th Floor, FIFC, G Block, Bandra Kurla Complex, Bandra East, Mumbai — 400051. CGM'’s Corporate Identity Number is
U99999MH2000PTC126657, and its contact details are: Tel:+9102261759999 Fax:+9102261759961. The Product is made available in Indonesia through
PT Citigroup Securities Indonesia. 5/F, Citibank Tower, Bapindo Plaza, JI. Jend. Sudirman Kav. 54-55, Jakarta 12190. Neither this Product nor any copy
hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in compliance with
applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The securities referred to in this Product have not been
registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations,
and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances which
constitute an offer within the meaning of the Indonesian capital market laws and regulations. The Product is made available in Israel through Citibank NA,
regulated by the Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, Israel. The Product is made
available in Italy by Citigroup Global Markets Limited, which is authorised by the PRA and regulated by the FCA and the PRA. Via dei Mercanti, 12, Milan,
20121, Italy. The Product is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency,
Securities and Exchange Surveillance Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange. Shin-
Marunouchi Building, 1-5-1 Marunouchi, Chiyoda-ku, Tokyo 100-6520 Japan. If the Product was distributed by SMBC Nikko Securities Inc. it is being so
distributed under license. In the event that an error is found in an CGMJ research report, a revised version will be posted on the Firm's Citi Velocity
website. If you have questions regarding Citi Velocity, please call (81 3) 6270-3019 for help. The Product is made available in Korea by Citigroup Global
Markets Korea Securities Ltd., which is regulated by the Financial Services Commission, the Financial Supervisory Service and the Korea Financial
Investment Association (KOFIA). Citibank Building, 39 Da-dong, Jung-gu, Seoul 100-180, Korea. KOFIA makes available registration information of
research analysts on its website. Please visit the following website if you wish to find KOFIA registration information on research analysts of Citigroup Global
Markets Korea Securities

Ltd. http://dis.kofia.or.kriwebsquare/index.jsp?w2xPath=/wg/fundMgr/DISFundMgrAnalystList.xml&divisionld=MDIS03002002000000&serviceld=SDIS03002
002000. The Product is made available in Korea by Citibank Korea Inc., which is regulated by the Financial Services Commission and the Financial
Supervisory Service. Address is Citibank Building, 39 Da-dong, Jung-gu, Seoul 100-180, Korea. The Product is made available in Malaysia by Citigroup
Global Markets Malaysia Sdn Bhd (Company No. 460819-D) (“CGMM’) to its clients and CGMM takes responsibility for its contents. CGMM is regulated by
the Securities Commission of Malaysia. Please contact CGMM at Level 43 Menara Citibank, 165 Jalan Ampang, 50450 Kuala Lumpur, Malaysia in respect
of any matters arising from, or in connection with, the Product. The Product is made available in Mexico by Acciones y Valores Banamex, S.A. De C. V.,
Casa de Bolsa, Integrante del Grupo Financiero Banamex (“Accival”) which is a wholly owned subsidiary of Citigroup Inc. and is regulated by Comision
Nacional Bancaria y de Valores. Reforma 398, Col. Juarez, 06600 Mexico, D.F. In New Zealand the Product is made available to ‘wholesale clients’ only as
defined by s5C(1) of the Financial Advisers Act 2008 (‘FAA") through Citigroup Global Markets Australia Pty Ltd (ABN 64 003 114 832 and AFSL No.
240992), an overseas financial adviser as defined by the FAA, participant of the ASX Group and regulated by the Australian Securities & Investments
Commission. Citigroup Centre, 2 Park Street, Sydney, NSW 2000. The Product is made available in Pakistan by Citibank N.A. Pakistan branch, which is
regulated by the State Bank of Pakistan and Securities Exchange Commission, Pakistan. AWT Plaza, 1.1. Chundrigar Road, P.O. Box 4889, Karachi-
74200. The Product is made available in the Philippines through Citicorp Financial Services and Insurance Brokerage Philippines, Inc., which is regulated
by the Philippines Securities and Exchange Commission. 20th Floor Citibank Square Bldg. The Product is made available in the Philippines through Citibank
NA Philippines branch, Citibank Tower, 8741 Paseo De Roxas, Makati City, Manila. Citibank NA Philippines NA is regulated by The Bangko Sentral ng
Pilipinas. The Product is made available in Poland by Dom Maklerski Banku Handlowego SA an indirect subsidiary of Citigroup Inc., which is regulated by
Komisja Nadzoru Finansowego. Dom Maklerski Banku Handlowego S.A. ul.Senatorska 16, 00-923 Warszawa. The Product is made available in the
Russian Federation through ZAO Citibank, which is licensed to carry out banking activities in the Russian Federation in accordance with the general
banking license issued by the Central Bank of the Russian Federation and brokerage activities in accordance with the license issued by the Federal Service
for Financial Markets. Neither the Product nor any information contained in the Product shall be considered as advertising the securities mentioned in this
report within the territory of the Russian Federation or outside the Russian Federation. The Product does not constitute an appraisal within the meaning of
the Federal Law of the Russian Federation of 29 July 1998 No. 135-FZ (as amended) On Appraisal Activities in the Russian Federation. 8-10 Gasheka
Street, 125047 Moscow. The Product is made available in Singapore through Citigroup Global Markets Singapore Pte. Ltd. (“CGMSPL"), a capital markets
services license holder, and regulated by Monetary Authority of Singapore. Please contact CGMSPL at 8 Marina View, 21st Floor Asia Square Tower 1,
Singapore 018960, in respect of any matters arising from, or in connection with, the analysis of this document. This report is intended for recipients who are
accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289). The Product is made available by The Citigroup
Private Bank in Singapore through Citibank, N.A., Singapore Branch, a licensed bank in Singapore that is regulated by Monetary Authority of Singapore.
Please contact your Private Banker in Citibank N.A., Singapore Branch if you have any queries on or any matters arising from or in connection with this
document. This report is intended for recipients who are accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap.
289). This report is distributed in Singapore by Citibank Singapore Ltd ("CSL") to selected Citigold/Citigold Private Clients. CSL provides no independent
research or analysis of the substance or in preparation of this report. Please contact your Citigold//Citigold Private Client Relationship Manager in CSL if you
have any queries on or any matters arising from or in connection with this report. This report is intended for recipients who are accredited investors as

19 citivelocity.com


http://dis.kofia.or.kr/websquare/index.jsp?w2xPath=/wq/fundMgr/DISFundMgrAnalystList.xml&divisionId=MDIS03002002000000&serviceId=SDIS03002002000
http://dis.kofia.or.kr/websquare/index.jsp?w2xPath=/wq/fundMgr/DISFundMgrAnalystList.xml&divisionId=MDIS03002002000000&serviceId=SDIS03002002000

Clean Power Plan: Focus on the big risks
and don’t rely on conventional wisdom .
5 August 2015 Citi Research

defined under the Securities and Futures Act (Cap. 289). Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of South Africa (company
registration number 2000/025866/07) and its registered office is at 145 West Street, Sandton, 2196, Saxonwold. Citigroup Global Markets (Pty) Ltd. is
regulated by JSE Securities Exchange South Africa, South African Reserve Bank and the Financial Services Board. The investments and services
contained herein are not available to private customers in South Africa. The Product is made available in the Republic of China through Citigroup Global
Markets Taiwan Securities Company Ltd. ("CGMTS"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan and/or through Citibank Securities (Taiwan)
Company Limited ("CSTL"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan, subject to the respective license scope of each entity and the applicable
laws and regulations in the Republic of China. CGMTS and CSTL are both regulated by the Securities and Futures Bureau of the Financial Supervisory
Commission of Taiwan, the Republic of China. No portion of the Product may be reproduced or quoted in the Republic of China by the press or any third
parties [without the written authorization of CGMTS and CSTL]. If the Product covers securities which are not allowed to be offered or traded in the Republic
of China, neither the Product nor any information contained in the Product shall be considered as advertising the securities or making recommendation of
the securities in the Republic of China. The Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale
of a security or financial products. Any decision to purchase securities or financial products mentioned in the Product must take into account existing public
information on such security or the financial products or any registered prospectus. The Product is made available in Thailand through Citicorp Securities
(Thailand) Ltd., which is regulated by the Securities and Exchange Commission of Thailand. 399 Interchange 21 Building, 18th Floor, Sukhumvit Road,
Klongtoey Nua, Wattana ,Bangkok 10110, Thailand. The Product is made available in Turkey through Citibank AS which is regulated by Capital Markets
Board. Tekfen Tower, Eski Buyukdere Caddesi # 209 Kat 2B, 23294 Levent, Istanbul, Turkey. In the U.A.E, these materials (the "Materials") are
communicated by Citigroup Global Markets Limited, DIFC branch ("CGML"), an entity registered in the Dubai International Financial Center ("DIFC") and
licensed and regulated by the Dubai Financial Services Authority ("DFSA") to Professional Clients and Market Counterparties only and should not be relied
upon or distributed to Retail Clients. A distribution of the different Citi Research ratings distribution, in percentage terms for Investments in each sector
covered is made available on request. Financial products and/or services to which the Materials relate will only be made available to Professional Clients
and Market Counterparties. The Product is made available in United Kingdom by Citigroup Global Markets Limited, which is authorised by the Prudential
Regulation Authority (“PRA") and regulated by the Financial Conduct Authority (“FCA”) and the PRA. This material may relate to investments or services of
a person outside of the UK or to other matters which are not authorised by the PRA nor regulated by the FCA and the PRA and further details as to where
this may be the case are available upon request in respect of this material. Citigroup Centre, Canada Square, Canary Wharf, London, E14 5LB. The
Product is made available in United States by Citigroup Global Markets Inc, which is a member of FINRA and registered with the US Securities and
Exchange Commission. 388 Greenwich Street, New York, NY 10013. Unless specified to the contrary, within EU Member States, the Product is made
available by Citigroup Global Markets Limited, which is authorised by the PRA and regulated by the FCA and the PRA.

The Product is not to be construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.

Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price and/or value and investors may get
back less than originally invested. Certain high-volatility investments can be subject to sudden and large falls in value that could equal or exceed the amount
invested. Certain investments contained in the Product may have tax implications for private customers whereby levels and basis of taxation may be subject
to change. If in doubt, investors should seek advice from a tax adviser. The Product does not purport to identify the nature of the specific market or other
risks associated with a particular transaction. Advice in the Product is general and should not be construed as personal advice given it has been prepared
without taking account of the objectives, financial situation or needs of any particular investor. Accordingly, investors should, before acting on the advice,
consider the appropriateness of the advice, having regard to their objectives, financial situation and needs. Prior to acquiring any financial product, it is the
client's responsibility to obtain the relevant offer document for the product and consider it before making a decision as to whether to purchase the product.
Citi Research product may source data from dataCentral. dataCentral is a Citi Research proprietary database, which includes Citi estimates, data from
company reports and feeds from Thomson Reuters. The printed and printable version of the research report may not include all the information (e.g., certain
financial summary information and comparable company data) that is linked to the online version available on Citi's proprietary electronic distribution
platforms.

© 2015 Citigroup Global Markets Inc. Citi Research is a division of Citigroup Global Markets Inc. Citi and Citi with Arc Design are trademarks and service
marks of Citigroup Inc. and its affiliates and are used and registered throughout the world. All rights reserved. Any unauthorized use, duplication,
redistribution or disclosure of this report (the “Product”), including, but not limited to, redistribution of the Product by electronic mail, posting of the Product on
a website or page, and/or providing to a third party a link to the Product, is prohibited by law and will result in prosecution. The information contained in the
Product is intended solely for the recipient and may not be further distributed by the recipient to any third party. Where included in this report, MSCI sourced
information is the exclusive property of Morgan Stanley Capital International Inc. (MSCI). Without prior written permission of MSCI, this information and any
other MSCl intellectual property may not be reproduced, redisseminated or used to create any financial products, including any indices. This information is
provided on an "as is" basis. The user assumes the entire risk of any use made of this information. MSCI, its affiliates and any third party involved in, or
related to, computing or compiling the information hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness
for a particular purpose with respect to any of this information. Without limiting any of the foregoing, in no event shall MSCI, any of its affiliates or any third
party involved in, or related to, computing or compiling the information have any liability for any damages of any kind. MSCI, Morgan Stanley Capital
International and the MSCI indexes are services marks of MSCI and its affiliates. The Firm accepts no liability whatsoever for the actions of third parties. The
Product may provide the addresses of, or contain hyperlinks to, websites. Except to the extent to which the Product refers to website material of the Firm,
the Firm has not reviewed the linked site. Equally, except to the extent to which the Product refers to website material of the Firm, the Firm takes no
responsibility for, and makes no representations or warranties whatsoever as to, the data and information contained therein. Such address or hyperlink
(including addresses or hyperlinks to website material of the Firm) is provided solely for your convenience and information and the content of the linked site
does not in anyway form part of this document. Accessing such website or following such link through the Product or the website of the Firm shall be at your
own risk and the Firm shall have no liability arising out of, or in connection with, any such referenced website.

ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST

for access to Citi's cross-asset research, commentary, data and analytics. C|t | V E Lo C | TY’“)


http://www.citivelocity.com

	Clean Power Plan: Focus on the big risks and don’t rely on conventional wisdom
	CPP creates new risk landscape for energy assets and prices; conventional wisdom may also be wrong
	CPP ushers in a new risk framework for the US power sector
	Pricing major new risks matters more than plan details for now
	Marginal costs of abatement key to pricing risk

	Impacts of CPP risk on commodity demand and prices – conventional wisdom could prove very wrong
	Coal
	Natural Gas
	Electricity
	Regional Generation Outlook

	Impacts on assets:
	How “shadow carbon prices” impact energy asset investment prior to 2022

	Climate impact
	Appendix A-1
	Analyst Certification


