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The 49th celebration of Earth Day occurs 22 April. In recognition of the
occasion, we want to highlight some important and encouraging trends in
global energy. Energy remains the lifeblood of the global economy, fostering
economic growth, driving improvements in science and technology, and
enhancing human lifestyles and well-being. Broad trends of population
growth and urbanization across the developing world, and even an aging
global population all but ensure that global energy demand will continue to
grow for the next few decades. But the desire to reduce carbon emissions
has caused us to rethink our energy priorities.

Fig. 1: Projected growth in energy supply by resource
in million tons of equivalent

Source: International Energy Agency, UBS GWM
Note: CAGR is compound annual growth rate.

While 85% of primary energy consumed globally is fossil fuel, positive trends
are evident. By 2040, the International Energy Agency (IEA) projects that
some 40% of power generation will be renewable, versus 25% today. With
increasing efforts to reduce carbon emissions and improve energy efficiency,
we see significant associated economic potential and health benefits from
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cleaner, more efficient and cost effective energy resources. With this will
come investment opportunities, which we describe in detail in our report,
Longer Term Investments: Renewables. But will renewable energy supplies be
sufficient to satisfy increasing global demand for energy? We believe that no
single energy source alone will be enough.

Despite the popular shift in priorities to a cleaner energy future, only a relative
few of us are familiar with the complexities and challenges associated with
reforming global energy supply. What's so difficult? Two major hurdles come
to mind: scale and cost. The world uses an enormous amount of energy;
and with growth in demand, particularly in the developing world, comes
needed investment in costly infrastructure. Further, the developed world has
grown extremely reliant on predictable, reliable and cost effective energy,
much of which comes from fossil fuels. Despite advances in renewable energy
technology, certain sectors including industry, freight and air transport remain
reliant on fossil fuels due to a lack of alternatives. Many of us simply assume
we have as much reasonably-priced energy and electricity as needed to
support global economic growth and provide the day-to-day conveniences
that we take for granted. But as history tells us, a sudden drop in supply can
be quite disruptive. And as global demand growth has now shifted to the
developing world, the challenge to create reliable energy resources on a large
scale at a reasonable cost is likely to intensify.

The transition to cleaner energy resources will take time and will be driven by
different variables (relative costs, available supplies, government mandates,
etc.) in various regions of the world. Below are a few things to consider as we
chart a path towards a cleaner and more sustainable global energy resource
mix.

• The world's energy appetite continues to rise. Global energy demand
could rise by 30% by 2040, according to the IEA. Most of this growth
will come as an increasing number of citizens of the vastly-populated
developing world join the ranks of the middle class. Much of this energy
demand will be satisfied with renewable resources like solar and wind
deployed on a large scale in rapidly growing urban centers. Still, while
demand for renewable resources will outpace all other fuels, it will likely
be necessary that additional supplies of oil, natural gas, and even coal be
developed to keep pace with the world's future needs. This Earth Day let
us reflect on how we can use our energy resources more efficiently.

• A large portion of the global population remains energy poor.
Some 12% of the world's citizens lack access to electricity. Nearly three
times that many – about half the population in developing countries -
lack access to clean cooking fuels, relying instead on biomass, coal, and
kerosene. With support from the UN and other efforts to promote global
sustainable development, even remote rural areas are gaining access
to energy with mini-grid and off-grid electricity. However, even taking
this progress into account, IEA projects that by 2040, nearly a half a
billion people (mostly in Sub-Saharan Africa) will remain without access to
electricity, in part due to the rapid population growth in the most energy-
poor regions. On Earth Day, we may ask ourselves what more we can do
to better share access to sustainable energy resources with all citizens of
the world?
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• Costs of renewable energy resources continue to decline globally.
Solar and wind powered facilities have declined in price dramatically over
the last 10 years, and are now competitive with new natural gas-fired
power plants in the US, for example. However, given our reliance on
energy, it is important to recognize that wind and solar resources are
coincident supplies, only available when the wind blows or the sun shines.
Battery technology continues to develop and could hold the answer to
making renewable energy more reliable as prices decline over the next
3-7 years. In the interim, the world is awash in natural gas, which emits
about half the carbon emissions of coal when combusted. On this Earth
Day, we might ask ourselves how we could cost effectively accelerate the
transition towards more solar, wind and natural gas resources for energy.

Keeping pace with the world's needs for a secure and sustainable supply of
energy is a challenge. As shown in Fig. 1, renewables and natural gas are likely
to be the most rapidly growing sources of energy over the next two decades.
And importantly, coal's share in power generation will decline. Still, fossil fuels
currently account for some 81% of the world's energy consumption; and
despite the rapid increase in the use of renewable resources, IEA projects that
fossil fuels will still account for 74% of global energy consumption in 2040.

There is much work to do, but much to celebrate. While total transformation
of our energy resource base may take time, we are emboldened by our proven
ability to innovate and to find the solutions. May our Earth Day reflections
inspire us, and renew our energy to continue working to make our energy
resources cleaner, more efficient and cost effective.

For more information, please see the Our energy future series of reports, as
well as the renewables long-term investment theme:
Longer Term Investments: Renewables, dated 9 January 2019
Our energy future: Where do we go from here?, dated 7 January 2019
Our energy future: How will electric vehicles affect global energy demand?,
dated 24 September 2018
Our energy future: Does our energy future hinge on global electrification?,
dated 20 June 2018
Our energy future: If we build energy supplies, will they come?, dated 13
February 2018
Our energy future: Where's my energy?, dated 16 January 2018
Our energy future: Are fossil fuels becoming extinct?, dated 5 December
2017

James Dobson, CFA, MLP and Utilities Analyst Americas, UBS Financial Services Inc. (UBS FS)
Nicole Decker, Energy Analyst Americas, UBS Financial Services Inc. (UBS FS)
Laura Kane, CFA, CPA, Head Thematic Research Americas, UBS Financial Services Inc. (UBS FS)
Michelle Laliberte, CFA, Thematic Investment Associate, UBS Financial Services Inc. (UBS FS)
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Appendix

UBS Chief Investment Office's ("CIO") investment views are prepared and published by the Global Wealth Management
business of UBS Switzerland AG (regulated by FINMA in Switzerland) or its affiliates ("UBS").
The investment views have been prepared in accordance with legal requirements designed to promote the independence
of investment research.
Generic investment research – Risk information:
This publication is for your information only and is not intended as an offer, or a solicitation of an offer, to buy or sell
any investment or other specific product. The analysis contained herein does not constitute a personal recommendation or
take into account the particular investment objectives, investment strategies, financial situation and needs of any specific
recipient. It is based on numerous assumptions. Different assumptions could result in materially different results. Certain
services and products are subject to legal restrictions and cannot be offered worldwide on an unrestricted basis and/or may
not be eligible for sale to all investors. All information and opinions expressed in this document were obtained from sources
believed to be reliable and in good faith, but no representation or warranty, express or implied, is made as to its accuracy
or completeness (other than disclosures relating to UBS). All information and opinions as well as any forecasts, estimates
and market prices indicated are current as of the date of this report, and are subject to change without notice. Opinions
expressed herein may differ or be contrary to those expressed by other business areas or divisions of UBS as a result of using
different assumptions and/or criteria.
In no circumstances may this document or any of the information (including any forecast, value, index or other calculated
amount ("Values")) 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 including, without limitation, for the purpose of tracking the return or performance
of any Value or of defining the asset allocation of portfolio or of computing performance fees. 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 otherwise
rely on any of the information for any of the above purposes. UBS and any of its directors or employees may be entitled at
any time to hold long or short positions in investment instruments referred to herein, carry out transactions involving relevant
investment instruments in the capacity of principal or agent, or provide any other services or have officers, who serve as
directors, either to/for the issuer, the investment instrument itself or to/for any company commercially or financially affiliated
to such issuers. At any time, investment decisions (including whether to buy, sell or hold securities) made by UBS and its
employees may differ from or be contrary to the opinions expressed in UBS research publications. Some investments may not
be readily realizable since the market in the securities is illiquid and therefore valuing the investment and identifying the risk
to which you are exposed may be difficult to quantify. UBS relies on information barriers to control the flow of information
contained in one or more areas within UBS, into other areas, units, divisions or affiliates of UBS. Futures and options trading
is not suitable for every investor as there is a substantial risk of loss, and losses in excess of an initial investment may occur.
Past performance of an investment is no guarantee for its future performance. Additional information will be made available
upon request. Some investments may be subject to sudden and large falls in value and on realization you may receive back
less than you invested or may be required to pay more. Changes in foreign exchange rates may have an adverse effect on
the price, value or income of an investment. The analyst(s) responsible for the preparation of this report may interact with
trading desk personnel, sales personnel and other constituencies for the purpose of gathering, synthesizing and interpreting
market information.
Tax treatment depends on the individual circumstances and may be subject to change in the future. UBS does not provide
legal or tax advice and makes no representations as to the tax treatment of assets or the investment returns thereon both in
general or with reference to specific client's circumstances and needs. We are of necessity unable to take into account the
particular investment objectives, financial situation and needs of our individual clients and we would recommend that you
take financial and/or tax advice as to the implications (including tax) of investing in any of the products mentioned herein.
This material may not be reproduced or copies circulated without prior authority of UBS. Unless otherwise agreed in writing
UBS expressly prohibits the distribution and transfer of this material to third parties for any reason. UBS accepts no liability
whatsoever for any claims or lawsuits from any third parties arising from the use or distribution of this material. This report is
for distribution only under such circumstances as may be permitted by applicable law. For information on the ways in which
CIO manages conflicts and maintains independence of its investment views and publication offering, and research and rating
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methodologies, please visit www.ubs.com/research. Additional information on the relevant authors of this publication and
other CIO publication(s) referenced in this report; and copies of any past reports on this topic; are available upon request
from your client advisor.
Important Information about Sustainable Investing Strategies: Incorporating environmental, social and governance
(ESG) factors or Sustainable Investing considerations may inhibit the portfolio manager’s ability to participate in certain
investment opportunities that otherwise would be consistent with its investment objective and other principal investment
strategies. The returns on a portfolio consisting primarily of ESG or sustainable investments may be lower than a portfolio
where such factors are not considered by the portfolio manager. Because sustainability criteria can exclude some investments,
investors may not be able to take advantage of the same opportunities or market trends as investors that do not use such
criteria. Companies may not necessarily meet high performance standards on all aspects of ESG or sustainable investing
issues; there is also no guarantee that any company will meet expectations in connection with corporate responsibility,
sustainability, and/or impact performance.
Distributed to US persons by UBS Financial Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland
AG, UBS Europe SE, UBS Bank, S.A., UBS Brasil Administradora de Valores Mobiliarios Ltda, UBS Asesores Mexico, S.A. de
C.V., UBS Securities Japan Co., Ltd, UBS Wealth Management Israel Ltd and UBS Menkul Degerler AS are affiliates of UBS
AG. UBS Financial Services Incorporated of Puerto Rico is a subsidiary of UBS Financial Services Inc. UBS Financial Services
Inc. accepts responsibility for the content of a report prepared by a non-US affiliate when it distributes reports
to US persons. All transactions by a US person in the securities mentioned in this report should be effected
through a US-registered broker dealer affiliated with UBS, and not through a non-US affiliate. The contents of
this report have not been and will not be approved by any securities or investment authority in the United States
or elsewhere. UBS Financial Services Inc. is not acting as a municipal advisor to any municipal entity or obligated
person within the meaning of Section 15B of the Securities Exchange Act (the "Municipal Advisor Rule") and the
opinions or views contained herein are not intended to be, and do not constitute, advice within the meaning
of the Municipal Advisor Rule.
External Asset Managers / External Financial Consultants: In case this research or publication is provided to an
External Asset Manager or an External Financial Consultant, UBS expressly prohibits that it is redistributed by the External
Asset Manager or the External Financial Consultant and is made available to their clients and/or third parties. For country
disclosures, click here.
Version 04/2019. CIO82652744
© UBS 2019.The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved.

05

http://www.ubs.com/research
https://www.ubs.com/global/en/wealth-management/chief-investment-office/disclaimer-us.html

