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The use of fossil fuels in electricity production is being eroded by the rapid expansion of clean energy. At the
global level, installed capacity to generate electricity through wind energy has increased fivefold since 2007,
reaching 487GW in 2016. Wind energy is becoming more competitive. The standard reference cost of
electricity produced by onshore wind energy is around $67/MWh, the third lowest among renewable
energies. Since 2009, turbine prices and the cost of wind energy have decreased by 26% and 66%,
respectively. This performance is the result of public policies and technological progress.
In all countries where wind energy has flourished, there has been some kind of government support:
capacity auctions, long-term contracts, subsidies, tax credits, regulated tariffs and targets for renewable
energy production. These measures have tried to level the playing field between renewable energies and
fossil fuels to attract private investment. Governments justify intervention as a way to: reduce greenhouse
gas emissions and pollution, improve energy security, create jobs and boost economic growth, as well as
achieve geo-strategic objectives and raise their prestige internationally.

On the technological front, the productivity of wind turbines continues to increase. Since the late 1990s, the
average capacity of the data plate has grown by 200%, the average hub height by 50% and the average
rotor diameter by more than 100%. The latest turbine models for water bodies (offshore) have a nominal
capacity of up to 8,000 kW and rotors of up to 155 metres in length. Although wind power represents only
4% of the world's electricity generation, technological advances in turbine manufacturing could increase this
proportion by as much as 20% by 2040. This would require 2000GW of onshore gross additions and another
200GW offshore, with combined investments of around $4 billion.
Our analysis of the eleven countries in which BBVA has a significant presence, plus China and Brazil, points
to a promising future for wind power. In those with comparative advantages for production, high dependence
on fossil fuels or strong environmental objectives, investments in wind energy will continue to flow (in many
cases, with the help of the public sector) either in the form of new projects or improvements in existing
infrastructures.

Brazil, China, Spain and the United States are among the top ten producers of wind energy and, along with
Portugal and Uruguay, will remain at the forefront of the wind revolution. China will continue to be the leader
in installed capacity, investment and turbine manufacturing. However, the future of the industry will depend
more on the commitment of the Chinese government to its development than on market conditions, since
coal will remain the cheapest source of energy at least in the short term. For its part, the US withdrawal from
the Paris Agreement has made the expansion of renewable energy now dependent on state and local
policies.
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In less mature markets such as Argentina, Chile, Mexico and Turkey, wind energy will be boosted by
improved legal frameworks and other measures aimed at diversifying the energy mix and making electricity
markets more efficient. In Peru, Colombia, and Venezuela, abundant hydroelectric and fossil fuels make
wind power adoption less of a priority than in countries with greater dependence on fossil fuel imports such
as Uruguay, Portugal and Spain.
Overall, while public policy support will continue to play an important role in the expansion of wind power,
productivity gains from technological change will make subsidies and tax relief less important as the cost of
wind energy projects falls below other alternatives. In other words, investment will increasingly come from
private sources and will be allocated based on market conditions.
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This document has been prepared by BBVA Research Department, it is provided for information purposes only and expresses data,
opinions or estimations regarding the date of issue of the report, prepared by BBVA or obtained from or based on sources we consider
to be reliable, and have not been independently verified by BBVA. Therefore, BBVA offers no warranty, either express or implicit,
regarding its accuracy, integrity or correctness.
Estimations this document may contain have been undertaken according to generally accepted methodologies and should be
considered as forecasts or projections. Results obtained in the past, either positive or negative, are no guarantee of future performance.
This document and its contents are subject to changes without prior notice depending on variables such as the economic context or
market fluctuations. BBVA is not responsible for updating these contents or for giving notice of such changes.
BBVA accepts no liability for any loss, direct or indirect, that may result from the use of this document or its contents.
This document and its contents do not constitute an offer, invitation or solicitation to purchase, divest or enter into any interest in
financial assets or instruments. Neither shall this document nor its contents form the basis of any contract, commitment or decision of
any kind.
In regard to investment in financial assets related to economic variables this document may cover, readers should be aware that under
no circumstances should they base their investment decisions in the information contained in this document. Those persons or entities
offering investment products to these potential investors are legally required to provide the information needed for them to take an
appropriate investment decision.
The content of this document is protected by intellectual property laws. It is forbidden its reproduction, transformation, distribution,
public communication, making available, extraction, reuse, forwarding or use of any nature by any means or process, except in cases
where it is legally permitted or expressly authorized by BBVA.
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