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US Solar & Alternative Energy 
Breaking Down the Post ITC Economics 
 

Resi market will take a greater hit on economics resulting from ITC drop 
Continuing our solar PV analysis following our report, How Economic Is Residential 
Solar?, we evaluate the influence the Investment Tax Credit (ITC) step-down will have 
on resi and utility-scale project returns, emphasizing that utility-scale returns are 
substantially less impacted. We estimate the ITC as worth ~2c/KWh to typical utility-
scale contracts, or more than >5% of equivalent levered returns. That said, while still 
quite material, the pace of declining cost structure, fundamental demand for solar via 
RPS/111(d), and interest rate environment all seemingly remain more relevant drivers in 
sector's overall trajectory. We include full models on both resi and non-resi comparisons 
below on pre and post-ITC. Overall, we're more comfortable with ITC roll off, 
particularly for utility-scale, but still see a boom-bust cycle forming irrespective. Timeline 
for recommencing utility-scale procurement post-bust is likely more in ~2019, 
particularly with EPA's 111(d) carbon scheme considerations taking shape by then. 

Question remains how much can solar cost structure offset? Looks like good bit 
The question appears not if, but when cost reductions will offset the decline in the cost 
structure. As the ITC is roughly equivalent to ~$0.30/W of cost inflation (20%). This is 
roughly inline with FSLR's '14 Analyst Day guidance around cost structure, seeing costs 
declining to ~$1/Watt for system by yearend '17, implying fully developed projects 
could yet approach $1.20/Watt. We see tangible clues to suggest most of this 
reduction is achievable given both projected declines in panels and anticipated changes 
to lighter-weighted balance of system design, beyond wider SG&A savings. Bottom 
line, the realized cost of solar should be back to current levels by 2018. 

So if ITC does impact resi economics, what does this mean? It's about periphery 
We emphasize that the peripheral states will remain the primary focus for a re-
entrenchment as those with the weakest margin profiles will disappear first. We 
emphasize that CA remains firmly in the money after ITC upon many higher tiered 
customers. Additionally, we suspect many markets in the northeast will see SREC values 
increase to offset this impact. Rather, the 'growth' trajectory of DG will clearly 'reset' 
downwards as tangential markets evaporate. Resi economics remain primarily dictated 
by economics of net metering and state specific subsidies than the federal ITCs. 

Total utility-scale MW build will still be more impacted by ITC expiration 
Off a higher base, we suspect utility-scale projects will still suffer the bulk of the YoY 
swing in new projects into 2017 vs. 2016, with both resi and utility-scale potentially in 
the range of 2-4GW. The real ambiguity remains in how much both the resi and utility-
scale industries will succeed in scaling back costs (marketing costs should presumably 
decline on avg. for instance) as well as resi customers recognizing the need to 'act now' 
to benefit from ITC expiration. 

Does ITC going away change the competitive landscape? 
With tax equity becoming less relevant in a post-ITC stepdown world, we see an 
argument for greater utility involvement. We see several utilities indicating their interest 
in recent months for direct ownership in ratebase in a post-2017 world; moreover, 
traditional IPPs such as Calpine and other-small developers which previously did not 
have the scale or desire to tap tax-equity markets could well enter. The secondary 
impact on the solar market will be removing tax 'barriers to entry'— Rather than 
shaking out competitors as conventionally viewed, we believe ITC expiration will 
actually invite new players. 
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Why is Resi more impacted than utility-scale economics? 

Resi is tied to the fully stepped up Fair Market Value (FMV) of solar development, 
which we assume $4.50/W in this instance relative to the 30% ITC value being 
applied only to the $1.50/W value today on utility-scale deals. We also flag the 
uplift in MACRS depreciation benefits as well as the availability of the 10% ITC 
rebate (for non-resi applications vs. the true resi economics, albeit caution that 
solar leasing remains the method of choice and is unimpacted by the complete 
falloff of the resi ITC in 2017). 

Future cost decreases are expected to occur outside of modules 

As module costs, and reductions in poly prices in particular, have driven installation 
costs down, future drops will be required to take place at different levels of the 
value chain. Particularly, we see SG&A costs compressing as many major installers 
have been ramping up sales teams recently to deal with increased demand. 
Additionally, as the PV market continues to become more mature, customer 
acquisition could finally see a decline on average (following a potential inflationary 
run-up), accounting for upwards of ~$0.50/W of existing resi costs today.  

Increased pressure to drop costs will be placed on resi installers in 2017 

Surviving in a post-ITC world for residential developers/ installers will require them 
to decrease total installation costs continuously over the next ~1.5 years. 
Additionally, the growth of resi solar in the US will be predicated on the installers' 
abilities to continue dropping costs post-2017. The leading resi installer, SolarCity 
(SCTY) is projecting their costs will decrease by 12% to $2.50/W by 2017              
(-$0.36/W vs. 1Q15 disclosures), which is a much more sustainable level than the 
cost decreases seen between 2009 and 2014. We suspect that declining balance-
of-system (BoS), modestly lower panel costs, and even some marketing expense 
savings will contribute to this overall trajectory. 

But what's the likelihood of an extension? Commence Construction 
worth tracking 

While we continue to see a drop-down to the 10% ITC level for non-resi 
installations as still likely, we see a clear angle around instituting 'commence 
construction' language which has previously instituted for the wind industry as a 
'de-facto' extension for 24-months, effectively allowing projects to meet a min 
capex (~5-10%) threshold by the end of 2016 in order to qualify rather than 
reaching project completion. 

UBS Punchline on Solar 

We see ITC expiration as a meaningful change to economics, but see 
underlying improvements in cost structure as largely offsetting impact to 
utility-scale. A boom-bust cycle will happen irrespective as project orders are 
accelerated. That said, we believe bigger drivers around fundamental demand 
for solar via RPS and under carbon remain much more meaningful drivers on 
timing of when recovery in solar will begin following the end of 2016 bust. 
Maintain constructive view on solar sector. 
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Solar REITs: the alternative approach?  

Another angle to the industry remains whether further IRS clarification on eligibility 
of various REIT structures later this year will enable yet another 'subsidy' angle for 
the industry, much the way the oil & gas industry benefits from its MLP status. We 
see this as a politically expedient avenue without an extension. That said, with so 
many tax credits and accelerated depreciation offered to the industry today, it is 
unlikely to have much in prospective tax appetite for the time being, particularly 
given legacy NOLs from manufacturing efforts. 

Irrespective of extension, solar appears set for boom and bust 

Even if we get an extension, economics of solar appear set to see a boom and 
bust, as projects are accelerated to take advantage of the economics. Moreover, 
while we provide a scenario of the estimated economics today, by year-end 2016, 
economics should clearly continue to improve throughout the period, such that the 
delta in cost structure today may appear to be offset (but certainly not by the end 
of the period). The best question remains how much of a further improvement can 
the industry achieve? How far forward are projects being pulled?  While it's still 
unclear (most are still opting to expedite development than make this decision), we 
see California as providing a glimpse of when development may re-appear with 
the market already set in motion for in-service in 2018, and more notably 2019. 
We see states like GA as already contemplating continued ratable procurement of 
utility-scale projects including in 2017. Lastly we emphasize projects are already 
being pursued for eventual delivery under 2019 PPAs, however, accelerated to 
capitalize on the ITC, creating a 'merchant nose' for projects which is typically 
hedged with interim (2-3 year PPA offtakes with third-parties and/or fixed-floating 
swaps on corresponding power/RECs). 

The real question remains from where is demand driven? 

Looking through the ITC, the question remains from where is even pre-ITC 
demand driven? It's principally around states pursuing Renewable Portfolio 
Standards (RPS), and even within this, to achieve carve-outs for solar. We 
emphasize the more critical element seemingly coinciding with the end of the ITC 
appears to be the timeline and magnitude of carbon targets implemented under 
the carbon 111(d) scheme. Depending on the stringency and timeline of 
underlying carbon mandates, as well as distribution between more solar-intensive 
vs. wind-intensive states remains the critical angle around long-term procurement. 
We see the near-term as still 'tied' to RPS and quasi-'economic' procurement.  

DG will drive the 'baseline' solar development pace in the US 

We expect substantial net-metering subsidies provided on a state-by-state basis 
will only gradually be reduced (likely in tandem with declining cost structure) in the 
resi and C&I markets. While the rate of growth will slow organically with more 
installed systems, we see a smoother trajectory for the distributed industry, in 
contrast to utility-scale efforts. In contrast to their premium cost, we see DG 
projects as firming the 'baseline' of the growth in the solar industry. 

Please see below for links to our recent Alternative Energy  Reports 

A New Take on Resi Solar: Community Solar Conf Call 

How Economic Is Residential Solar? 

Sector: Residential Solar: Broaching the Yield Question 

https://neo.ubs.com/shared/d1mXY4fvql
https://neo.ubs.com/shared/d1viuaMxPSZx
https://neo.ubs.com/shared/d1mUyblear
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Model Overview 
For this analysis, we compare resi and utility projects in CA in order to determine 
the magnitude of the ITC drop-down's impact by sector. While we compare results 
initially against the drop-down itself, we also examine this against a number of 
other scenarios, including most notably a $0.30/W decline in the cost structure 
combined with 10% and 0% ITCs. 

Resi Assumptions Walkthrough 

For the resi and utility models, system cost assumptions differ between the pre and 
post ITC drop-down scenarios in order to attempt to portray the most accurate 
metrics during the different time periods. In the resi model, the main changes are 
the installation costs, energy rates, and reduction in the ITC from 30% to 0%. The 
energy rate increase assumes a 1.4% annual inflator, while the installation cost 
takes into account a $0.30/W reduction. Lastly, we assume inverter costs will 
decrease by 10% by 2017. As seen below, prior to the ITC drop we assume a FMV 
installation cost of $4.50/W for the ITC, developer installation cost of $2.86/W, 
and an energy rate of 16.2 c/kWh in CA. We compare that against 3 scenarios 
post ITC drop, (1) Utility ITC: 10%, Resi ITC: 0%, (2) Utility ITC: 10%, Resi ITC: 
10%, and (3) Utility ITC: 0%, Resi ITC: 0%. 

Uplift in MACRS benefits will assist utility sector to manage drop 

The remainder of the 10% ITC as well as uplift in MACRS benefits should not be 
underestimated when it comes to managing the ITC drop in 2017. As a result, 
more pressure will be put on resi installers to drop costs than on utility project 
developers.  

Please refer to our main resi assumptions below: 

Figure 1: Resi: Pre ITC Drop Economics 

 
Source:  Company Filings, SEIA, GTM, UBSe 

Utility Assumptions Walkthrough 

In the utility model we test a PPA rate of 5c/kWh. Other major assumptions are a 
project size of 150 MW and an installation cost of $1.50/W. 

Please refer to our main utility assumptions below: 

Figure 2: Utility: Pre ITC Drop Economics 

 
Source:  Company Filings, SEIA, GTM, UBSe 
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Additionally, our full assumptions lists for both resi and utility can be seen below: 

Figure 3: Resi: Assumptions List, Pre & Post ITC Metrics  Figure 4: Utility: Assumptions List, Pre & Post ITC Metrics 

 

 

 

Source:  Company Filings, SEIA, GTM, UBSe  Source:  Company Filings, SEIA, GTM, UBSe 

Base Case: Impact of ITC Roll Off  
Below we analyze a scenario where the utility ITC drops to 10% and resi drops to 
0%, with no changes to the installation costs.  

Resi Results 

As seen below, the IRR is projected to decrease ~8% between the pre-ITC scenario 
in the chart on the left, and the post ITC case in the chart on the right. As for 
break-even years, we see that increasing by 5.6 years.  

Figure 5: Resi: Pre-ITC Drop Results (ITC: 30%)  Figure 6: Resi: Post-ITC Drop Results (ITC: 0%) 

 

 

 
Source:  Company Filings, SEIA, GTM, UBSe  Source:  Company Filings, SEIA, GTM, UBSe 

 

Figure 7: Resi: Post vs. Pre ITC Change 

 
Source:  Company Filings, SEIA, GTM, UBSe 

Assumptions
State-Level

State CA
PV Output (kWh/yr) 1,633                

System Cost 
FMV System Cost ($/W) $4.50
Installation Cost ($/W) $2.86
O&M Cost ($/kW) $20
O&M Cost Inflator 0%
Reduction in Installation Cost $0.30
Inverter Replacement 970
Inverter Replacement Labor 300
Inverter Cost Decrease 10%

Output 
System Capacity (kW) 5                      
Output Degredation 0.5%

PPA
PPA Rate, Pre ITC Drop (c/kWh) 16.2
PPA Rate, Post ITC Drop (c/kWh) 16.2

Increase in PPA 2.8%
PPA Rate Inflator 1.4%

Assumptions
State-Level

State CA
PV Output (kWh/yr) 2,440                

System Cost 
MACRS Installation Cost ($/W) $1.17
Installation Cost ($/W) $1.50
O&M Cost ($/kW) $10
O&M Cost Inflator 0%
Reduction in Installation Cost $0.30

Output 
System Capacity (kW) 150,000            
Output Degredation 0.5%

PPA
PPA Rate, Pre ITC Drop (c/kWh) 5.0
PPA Rate, Post ITC Drop (c/kWh) 5.0
PPA Rate Inflator 0.0%
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Utility Results 

Between pre and post ITC drop scenarios, the IRR decreases around ~4%, with the 
break-even years increasing by 2.4 years. We emphasize this is prior to any decline 
in cost structure. 

Figure 8: Utility: Pre-ITC Drop Results (ITC: 30%)  Figure 9: Utility: Post-ITC Drop Results (ITC: 10%) 

 

 

 
Source:  Company Filings, SEIA, GTM, UBSe  Source:  Company Filings, SEIA, GTM, UBSe 

 

Figure 10: Utility: Post vs. Pre ITC Change 

 
Source:  Company Filings, SEIA, GTM, UBSe 

Results Comparison 

Below, we display the degree by which the resi metrics changed in relation to 
utility. The results indicate that the magnitude of the ITC drop in this scenario is 
less for utility-scale projects vs. resi. 

 

Figure 11: IRR/ Break-Even Comparison, Resi & Utility 

 
Source:  Company Filings, SEIA, GTM, UBSe 
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But what about declining costs? 
Below we analyze a scenario where the utility ITC drops to 10% and resi drops to 
0%, with $0.30/W changes to the installation costs.  

In our second scenario we project a decline in the costs by $0.30/W, reaching the 
$1.20/kW range for utility, reflecting FirstSolar's guidance for fully-loaded utility-
costs in the best examples from their 2014 Analyst Day. Correspondingly, we 
reflect a $0.30/W decline in the residential structure. The key question in this latest 
example is how the determined 'Fair Market Value' basis of the ITC will be 
calculated under a declining cost structure (will it be more than the $0.30/W that 
we project?) 

The question in our view is not if the cost structure declines, but rather by when 
the cost structure declines adequately to offset the impact of the ITC. If not by 
year-end 2017, we this as a realistic offset by ~2019. The question remains how 
much of the currently contemplated procurement is driven by the ITC? 

Utility-scale: Almost holding the scale intact? 

We calculate that utility-scale economics are largely held intact at the $0.30/Watt 
cost structure decline predicted by FirstSolar. We emphasize that this $1.20/W 
projection by FSLR excludes any 'non-standard' considerations for higher-cost 
states like California, etc. 

Figure 12: Utility: Pre-ITC Drop Results (ITC: 30%)  Figure 13: Utility: Post-ITC Drop Results (ITC: 10%) 

 

 

 
Source:  Company Filings, SEIA, GTM, UBSe  Source:  Company Filings, SEIA, GTM, UBSe 

 

Figure 14: Utility: Post vs. Pre ITC Change 

 
Source:  Company Filings, SEIA, GTM, UBSe 

 

Making It Even Clearer 

We include the rough comparison below between the lower cost relative to the 
declining all-in cost structure of the program. 
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Figure 15: What kind of decline in costs does it take? 

 
Source:  Company reports and UBS estimates 

Resi Economics still suffer meaningfully 

We include a table below illustrating the still meaningful decline in the overall cost 
structure of residential. 

Figure 16: Resi: Pre-ITC Drop Results (ITC: 30%)  Figure 17: Resi: Post-ITC Drop Results (ITC: 0%) 

 

 

 
Source:  Company Filings, SEIA, GTM, UBSe  Source:  Company Filings, SEIA, GTM, UBSe 

 

Figure 18: Resi: Post vs. Pre ITC Change 

 
Source:  Company Filings, SEIA, GTM, UBSe 

 

Results Comparison 

Below, we display the degree in which the resi metrics changed in relation to 
utility. The results indicate that the magnitude of the ITC drop's impact in this 
scenario is less for utility-scale projects than resi. As installation costs decrease, the 
resi IRR delta between pre and post-ITC drop expands at a higher rate than utility. 

 

Contrasting the ITC Economics
Total System Cost ($/Watt) $1.50
Stepdown in ITC Assumed (%) 20%

Stepdown in ITC Value ($/Watt) 0.30                

New System Cost ($/Watt) $1.20
Stepdown in ITC Value ($/Watt) $0.30

Delta in Project Costs ($/Watt) $0.00
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Figure 19: IRR/ Break-Even Comparison, Resi & Utility 

 
Source:  Company Filings, SEIA, GTM, UBSe 

Assuming Resi at the 10% ITC Level 
Below we analyze a scenario where the utility ITC drops to 10% and resi drops to 
10%, with $0.30/W changes to the installation costs.  

As seen below, with the ITC dropping to 10% for resi-owned projects, IRRs are 
~2% higher than resi IRRs in the 0% ITC example.  

We emphasize that the residential model will remain dominated by the solar 
leasing structure, particularly in a post ITC drop world. We see few home owners 
as likely to attempt to pursue their own structures. 

Figure 20: Resi: Pre-ITC Drop Results (ITC: 30%)  Figure 21: Resi: Post-ITC Drop Results (ITC: 10%) 

 

 

 
Source:  Company Filings, SEIA, GTM, UBSe  Source:  Company Filings, SEIA, GTM, UBSe 

 

Figure 22: Resi: Post vs. Pre ITC Change 

 
Source:  Company Filings, SEIA, GTM, UBSe 
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pure resi is disadvantaged with 
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Results Comparison With Utility at 10% ITC 

Figure 23: IRR/ Break-Even Comparison, Resi & Utility 

 
Source:  Company Filings, SEIA, GTM, UBSe 

What About No ITC Benefits for Resi & 
Utility? 
Below we analyze a scenario where the utility ITC drops to 0% and resi drops to 
0%, with $0.30/W changes to the installation costs.  

Lastly, we look at a scenario, in which the ITC is effectively removed without any 
further corresponding offsets to understand the full magnitude of the ITC in 
isolation. While we understand this is not really a 'realistic' scenario under the 
current outlook, we emphasize this is a hypothetical exercise more likely under the 
context of meaningful further reductions in cost (emphasizing subsidies for the 
technology will likely continue to be scaled down over time as costs decline). 

Utility Impact from Zero ITC 

Without an expiration date for the current ITC benefit for solar, we see this as an 
extremely low probability event.  

Figure 24: Utility: Pre-ITC Drop Results (ITC: 30%)  Figure 25: Utility: Post-ITC Drop Results (ITC: 0%) 

 

 

 
Source:  Company Filings, SEIA, GTM, UBSe  Source:  Company Filings, SEIA, GTM, UBSe 

 

Figure 26: Utility: Post vs. Pre ITC Change 

 
Source:  Company Filings, SEIA, GTM, UBSe 
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Results Comparison With Resi at 0% ITCs 

Figure 27: IRR/ Break-Even Comparison, Resi & Utility 

 
Source:  Company Filings, SEIA, GTM, UBSe 
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Statement of Risk 

Risks for Utilities and Independent Power Producers (IPPs) primarily relate to volatile 
commodity prices for power, natural gas, and coal. Risks to IPPs also stem from 
load variability, and operational risk in running these facilities. Rising coal and, to a 
certain extent, uranium prices could pressure margins as the fuel hedges roll off 
Competitive Integrateds. Further, IPPs face declining revenues as in the money 
power and gas hedges roll off. Other non-regulated risks include weather and for 
some, foreign currency risk, which again must be diligently accounted in the 
company’s risk management operations. Major external factors, which affect our 
valuation, are environmental risks. Environmental capex could escalate if stricter 
emission standards are implemented. We believe a nuclear accident or a change in 
the Nuclear Regulatory Commission/Environment Protection Agency regulations 
could have a negative impact on our estimates. Risks for regulated utilities include 
the uncertainty around the composition of state regulatory Commissions, adverse 
regulatory changes, unfavorable weather conditions, variance from normal 
population growth, and changes in customer mix. Changes in macroeconomic 
factors will affect customer additions/subtractions and usage patterns. 
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record, discount.   Core Banding Exceptions (CBE):  Exceptions to the standard +/-6% bands may be granted by the 
Investment Review Committee (IRC). Factors considered by the IRC include the stock's volatility and the credit spread of the 
respective company's debt. As a result, stocks deemed to be very high or low risk may be subject to higher or lower bands 
as they relate to the rating. When such exceptions apply, they will be identified in the Company Disclosures table in the 
relevant research piece.  

Research analysts contributing to this report who are employed by any non-US affiliate of UBS Securities LLC are not 
registered/qualified as research analysts with the NASD and NYSE and therefore are not subject to the restrictions contained 
in the NASD and NYSE rules on communications with a subject company, public appearances, and trading securities held by 
a research analyst account. The name of each affiliate and analyst employed by that affiliate contributing to this report, if 
any, follows. 

UBS Securities LLC:  Julien Dumoulin-Smith; Michael Weinstein; Paul Zimbardo.   

Unless otherwise indicated, please refer to the Valuation and Risk sections within the body of this report. 
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Global Disclaimer 
This document has been prepared by UBS Securities LLC, an affiliate of UBS AG. UBS AG, its subsidiaries, branches and affiliates are referred to herein as UBS. 

Global Research is provided to our clients through UBS Neo, the UBS Client Portal and UBS.com (each a "System"). It may also be made available through third party 
vendors and distributed by UBS and/or third parties via e-mail or alternative electronic means. The level and types of services provided by Global Research to a client may 
vary depending upon various factors such as a client's individual preferences as to the frequency and manner of receiving communications, a 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 UBS and legal 
and regulatory constraints. 

When you receive Global Research through a System, your access and/or use of such Global Research is subject to this Global Research Disclaimer and to the terms of 
use governing the applicable System. 

When you receive Global Research via a third party vendor, e-mail or other electronic means, your use shall be subject to this Global Research Disclaimer and to UBS's 
Terms of Use/Disclaimer (http://www.ubs.com/global/en/legalinfo2/disclaimer.html). By accessing and/or using Global Research in this manner, you are indicating that 
you have read and agree to be bound by our Terms of Use/Disclaimer. In addition, you consent to UBS processing your personal data and using cookies in accordance 
with our Privacy Statement (http://www.ubs.com/global/en/legalinfo2/privacy.html) and cookie notice (http://www.ubs.com/global/en/homepage/cookies/cookie-
management.html). 

If you receive Global Research, whether through a System or by any other means, you agree that you shall not copy, revise, amend, create a derivative 
work, transfer to any third party, or in any way commercially exploit any UBS research provided via Global Research or otherwise, and that you shall not 
extract data from any research or estimates provided to you via Global Research or otherwise, without the prior written consent of UBS.   

For access to all available Global Research on UBS Neo and the Client Portal, please contact your UBS sales representative. 

This document is for distribution only as may be permitted by law. It is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or 
resident of or located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or 
would subject UBS to any registration or licensing requirement within such jurisdiction. It is published solely for information purposes; it is not an advertisement nor is it 
a solicitation or an offer to buy or sell any financial instruments or to participate in any particular trading strategy. No representation or warranty, either expressed or 
implied, is provided in relation to the accuracy, completeness or reliability of the information contained in this document (‘the Information’), except with respect to 
Information concerning UBS. The Information is not intended to be a complete statement or summary of the securities, markets or developments referred to in the 
document. UBS does not undertake to update or keep current the Information. Any opinions expressed in this document may change without notice and may differ or 
be contrary to opinions expressed by other business areas or groups of UBS. Any statements contained in this report attributed to a third party represent UBS's 
interpretation of the data, information and/or opinions provided by that third party either publicly or through a subscription service, and such use and interpretation 
have not been reviewed by the third party. 

Nothing in this document constitutes a representation that any investment strategy or recommendation is suitable or appropriate to an investor’s individual 
circumstances or otherwise constitutes a personal recommendation. Investments involve risks, and investors should exercise prudence and their own judgement in 
making their investment decisions. The financial instruments described in the document may not be eligible for sale in all jurisdictions or to certain categories of 
investors. Options, derivative products and futures are not suitable for all investors, and trading in these instruments is considered risky. Mortgage and asset-backed 
securities may involve a high degree of risk and may be highly volatile in response to fluctuations in interest rates or other market conditions. Foreign currency rates of 
exchange may adversely affect the value, price or income of any security or related instrument referred to in the document. For investment advice, trade execution or 
other enquiries, clients should contact their local sales representative. 

The value of any investment or income may go down as well as up, and investors may not get back the full (or any) amount invested. Past performance is not necessarily 
a guide to future performance. Neither UBS nor any of its directors, employees or agents accepts any liability for any loss (including investment loss) or damage arising 
out of the use of all or any of the Information. 

Any prices stated in this document are for information purposes only and do not represent valuations for individual securities or other financial instruments. There is no 
representation that any transaction can or could have been effected at those prices, and any prices do not necessarily reflect UBS's internal books and records or 
theoretical model-based valuations and may be based on certain assumptions. Different assumptions by UBS or any other source may yield substantially different results. 

This document and the Information are produced by UBS as part of its research function and are provided to you solely for general background information. UBS has no 
regard to the specific investment objectives, financial situation or particular needs of any specific recipient. In no circumstances may this document or any of the 
Information be used for any of the following purposes: 

(i) valuation or accounting purposes; 

(ii) to determine the amounts due or payable, the price or the value of any financial instrument or financial contract; or 

(iii) to measure the performance of any financial instrument. 

By receiving this document and the Information you will be deemed to represent and warrant to UBS that you will not use this document or any of the Information for 
any of the above purposes or otherwise rely upon this document or any of the Information. 

Research will initiate, update and cease coverage solely at the discretion of UBS Investment Bank Research Management. The analysis contained in this document is 
based on numerous assumptions. Different assumptions could result in materially different results. The analyst(s) responsible for the preparation of this document may 
interact with trading desk personnel, sales personnel and other parties for the purpose of gathering, applying and interpreting market information. UBS relies on 
information barriers to control the flow of information contained in one or more areas within UBS into other areas, units, groups or affiliates of UBS. The compensation 
of the analyst who prepared this document is determined exclusively by research management and senior management (not including investment banking). Analyst 
compensation is not based on investment banking revenues; however, compensation may relate to the revenues of UBS Investment Bank as a whole, of which 
investment banking, sales and trading are a part. 

For financial instruments admitted to trading on an EU regulated market: UBS AG, its affiliates or subsidiaries (excluding UBS Securities LLC) acts as a market maker or 
liquidity provider (in accordance with the interpretation of these terms in the UK) in the financial instruments of the issuer save that where the activity of liquidity 
provider is carried out in accordance with the definition given to it by the laws and regulations of any other EU jurisdictions, such information is separately disclosed in 
this document. For financial instruments admitted to trading on a non-EU regulated market: UBS may act as a market maker save that where this activity is carried out in 
the US in accordance with the definition given to it by the relevant laws and regulations, such activity will be specifically disclosed in this document. UBS may have issued 
a warrant the value of which is based on one or more of the financial instruments referred to in the document. UBS and its affiliates and employees may have long or 
short positions, trade as principal and buy and sell in instruments or derivatives identified herein; such transactions or positions may be inconsistent with the opinions 
expressed in this document. 
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United Kingdom and the rest of Europe:  Except as otherwise specified herein, this material is distributed by UBS Limited to persons who are eligible counterparties 
or professional clients. UBS Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation 
Authority.   France:  Prepared by UBS Limited and distributed by UBS Limited and UBS Securities France S.A. UBS Securities France S.A. is regulated by the ACPR 
(Autorité de Contrôle Prudentiel et de Résolution) and the Autorité des Marchés Financiers (AMF). Where an analyst of UBS Securities France S.A. has contributed to this 
document, the document is also deemed to have been prepared by UBS Securities France S.A.   Germany:  Prepared by UBS Limited and distributed by UBS Limited and 
UBS Deutschland AG. UBS Deutschland AG is regulated by the Bundesanstalt fur Finanzdienstleistungsaufsicht (BaFin).   Spain:  Prepared by UBS Limited and distributed 
by UBS Limited and UBS Securities España SV, SA. UBS Securities España SV, SA is regulated by the Comisión Nacional del Mercado de Valores (CNMV).   Turkey:  
Distributed by UBS Limited. No information in this document is provided for the purpose of offering, marketing and sale by any means of any capital market instruments 
and services in the Republic of Turkey. Therefore, this document may not be considered as an offer made or to be made to residents of the Republic of Turkey. UBS AG 
is not licensed by the Turkish Capital Market Board under the provisions of the Capital Market Law (Law No. 6362). Accordingly, neither this document nor any other 
offering material related to the instruments/services may be utilized in connection with providing any capital market services to persons within the Republic of Turkey 
without the prior approval of the Capital Market Board. However, according to article 15 (d) (ii) of the Decree No. 32, there is no restriction on the purchase or sale of 
the securities abroad by residents of the Republic of Turkey.   Poland:  Distributed by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce regulated 
by the Polish Financial Supervision Authority. Where an analyst of UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce has contributed to this 
document, the document is also deemed to have been prepared by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce.   Russia:  Prepared and 
distributed by UBS Bank (OOO).   Switzerland:  Distributed by UBS AG to persons who are institutional investors only. UBS AG is regulated by the Swiss Financial 
Market Supervisory Authority (FINMA).   Italy:  Prepared by UBS Limited and distributed by UBS Limited and UBS Italia Sim S.p.A. UBS Italia Sim S.p.A. is regulated by the 
Bank of Italy and by the Commissione Nazionale per le Società e la Borsa (CONSOB). Where an analyst of UBS Italia Sim S.p.A. has contributed to this document, the 
document is also deemed to have been prepared by UBS Italia Sim S.p.A.   South Africa:  Distributed by UBS South Africa (Pty) Limited (Registration No. 
1995/011140/07), an authorised user of the JSE and an authorised Financial Services Provider (FSP 7328).   Israel:  This material is distributed by UBS Limited. UBS 
Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority. UBS Securities 
Israel Ltd is a licensed Investment Marketer that is supervised by the Israel Securities Authority (ISA). UBS Limited and its affiliates incorporated outside Israel are not 
licensed under the Israeli Advisory Law. UBS Limited is not covered by insurance as required from a licensee under the Israeli Advisory Law. UBS may engage among 
others in issuance of Financial Assets or in distribution of Financial Assets of other issuers for fees or other benefits. UBS Limited and its affiliates may prefer various 
Financial Assets to which they have or may have Affiliation (as such term is defined under the Israeli Advisory Law). Nothing in this Material should be considered as 
investment advice under the Israeli Advisory Law. This Material is being issued only to and/or is directed only at persons who are Eligible Clients within the meaning of 
the Israeli Advisory Law, and this material must not be relied on or acted upon by any other persons.   Saudi Arabia:  This document has been issued by UBS AG (and/or 
any of its subsidiaries, branches or affiliates), a public company limited by shares, incorporated in Switzerland with its registered offices at Aeschenvorstadt 1, CH-4051 
Basel and Bahnhofstrasse 45, CH-8001 Zurich. This publication has been approved by UBS Saudi Arabia (a subsidiary of UBS AG), a Saudi closed joint stock company 
incorporated in the Kingdom of Saudi Arabia under commercial register number 1010257812 having its registered office at Tatweer Towers, P.O. Box 75724, Riyadh 
11588, Kingdom of Saudi Arabia. UBS Saudi Arabia is authorized and regulated by the Capital Market Authority to conduct securities business under license number 
08113-37.   Dubai:  The information distributed by UBS AG Dubai Branch is intended for Professional Clients only and is not for further distribution within the United 
Arab Emirates.   United States:  Distributed to US persons by either UBS Securities LLC or by UBS Financial Services Inc., subsidiaries of UBS AG; or by a group, 
subsidiary or affiliate of UBS AG that is not registered as a US broker-dealer (a   ‘non-US affiliate’ ) to major US institutional investors only. UBS Securities LLC or UBS 
Financial Services Inc. accepts responsibility for the content of a document prepared by another non-US affiliate when distributed to US persons by UBS Securities LLC or 
UBS Financial Services Inc. All transactions by a US person in the securities mentioned in this document must be effected through UBS Securities LLC or UBS Financial 
Services Inc., and not through a non-US affiliate.   Canada:  Distributed by UBS Securities Canada Inc., a registered investment dealer in Canada and a Member-
Canadian Investor Protection Fund, or by another affiliate of UBS AG that is registered to conduct business in Canada or is otherwise exempt from registration.   Brazil:  
Except as otherwise specified herein, this material is prepared by UBS Brasil CCTVM S.A. to persons who are eligible investors residing in Brazil, which are considered to 
be: (i) financial institutions, (ii) insurance firms and investment capital companies, (iii) supplementary pension entities, (iv) entities that hold financial investments higher 
than R$300,000.00 and that confirm the status of qualified investors in written, (v) investment funds, (vi) securities portfolio managers and securities consultants duly 
authorized by Comissão de Valores Mobiliários (CVM), regarding their own investments, and (vii) social security systems created by the Federal Government, States, and 
Municipalities.   Hong Kong:  Distributed by UBS Securities Asia Limited and/or UBS AG, Hong Kong Branch.   Singapore:  Distributed by UBS Securities Pte. Ltd. [MCI 
(P) 016/09/2014 and Co. Reg. No.: 198500648C] or UBS AG, Singapore Branch. Please contact UBS Securities Pte. Ltd., an exempt financial adviser under the Singapore 
Financial Advisers Act (Cap. 110); or UBS AG, Singapore Branch, an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110) and a wholesale bank 
licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of Singapore, in respect of any matters arising from, or in connection with, the 
analysis or document. The recipients of this document represent and warrant that they are accredited and institutional investors as defined in the Securities and Futures 
Act (Cap. 289).   Japan:  Distributed by UBS Securities Japan Co., Ltd. to professional investors (except as otherwise permitted). Where this document has been prepared 
by UBS Securities Japan Co., Ltd., UBS Securities Japan Co., Ltd. is the author, publisher and distributor of the document. Distributed by UBS AG, Tokyo Branch to 
Professional Investors (except as otherwise permitted) in relation to foreign exchange and other banking businesses when relevant.   Australia:  Clients of UBS AG: 
Distributed by UBS AG (Holder of Australian Financial Services License No. 231087). Clients of UBS Securities Australia Ltd: Distributed by UBS Securities Australia Ltd 
(Holder of Australian Financial Services License No. 231098). Clients of UBS Wealth Management Australia Ltd: Distributed by UBS Wealth Management Australia Ltd 
(Holder of Australian Financial Services Licence No. 231127). This Document contains general information and/or general advice only and does not constitute personal 
financial product advice. As such, the Information in this document has been prepared without taking into account any investor’s objectives, financial situation or needs, 
and investors should, before acting on the Information, consider the appropriateness of the Information, having regard to their objectives, financial situation and needs. 
If the Information contained in this document relates to the acquisition, or potential acquisition of a particular financial product by a ‘Retail’ client as defined by section 
761G of the Corporations Act 2001 where a Product Disclosure Statement would be required, the retail client should obtain and consider the Product Disclosure 
Statement relating to the product before making any decision about whether to acquire the product. The UBS Securities Australia Limited Financial Services Guide is 
available at: www.ubs.com/ecs-research-fsg.   New Zealand:  Distributed by UBS New Zealand Ltd. The information and recommendations in this publication are 
provided for general information purposes only. To the extent that any such information or recommendations constitute financial advice, they do not take into account 
any person’s particular financial situation or goals. We recommend that recipients seek advice specific to their circumstances from their financial advisor.   Korea:  
Distributed in Korea by UBS Securities Pte. Ltd., Seoul Branch. This document may have been edited or contributed to from time to time by affiliates of UBS Securities 
Pte. Ltd., Seoul Branch.   Malaysia:  This material is authorized to be distributed in Malaysia by UBS Securities Malaysia Sdn. Bhd (Capital Markets Services License No.: 
CMSL/A0063/2007). This material is intended for professional/institutional clients only and not for distribution to any retail clients.   India:  Prepared by UBS Securities 
India Private Ltd. (Corporate Identity Number U67120MH1996PTC097299) 2/F, 2 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East), Mumbai (India) 
400051. Phone: +912261556000. It provides brokerage services bearing SEBI Registration Numbers: NSE (Capital Market Segment): INB230951431, NSE (F&O Segment) 
INF230951431, NSE (Currency Derivatives Segment) INE230951431, BSE (Capital Market Segment) INB010951437; merchant banking services bearing SEBI Registration 
Number: INM000010809 and research services. UBS AG, its affiliates or subsidiaries may have debt holdings or positions in the subject Indian company/companies. 
Within the past 12 months, UBS AG, its affiliates or subsidiaries may have received compensation for non-investment banking securities-related services and/or non-
securities services from the subject Indian company/companies. With regard to information on associates, please refer Annual Report at: 
http://www.ubs.com/global/en/about_ubs/investor_relations/annualreporting.html  

The disclosures contained in research documents produced by UBS Limited shall be governed by and construed in accordance with English law. 

UBS specifically prohibits the redistribution of this document in whole or in part without the written permission of UBS and UBS accepts no liability whatsoever for the 
actions of third parties in this respect. Images may depict objects or elements that are protected by third party copyright, trademarks and other intellectual property 
rights. © UBS 2015. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved. 
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