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Recent developments in Turkey’s renewable energy sector and its regulatory
framework

Turkey is on the verge of transitioning its energy system, and today’s investment
choices will determine tomorrow’s energy landscape. Turkey’s urgent policy
priority is to reduce its current account deficit that is largely impacted by growing
energy imports. Energy efficiency and local renewable energy resources have
paramount importance in eliminating the dependency on imported gas and coal. To
accelerate the adoption of local renewable energy resources, Turkey has implemented
a mix of policy mechanisms. Most recently, in 2017, “Renewable Energy Resource
Areas” (Yenilenebilir Enerji Kaynak Alani, YEKA) auctions were introduced. YEKA
auctions resemble the well-known market-based “auction” policy mechanism
that is being increasingly implemented worldwide. YEKA auction model is
preceded and currently complemented by a portfolio of other policy mechanisms to
accelerate renewable energy investments in Turkey. These policy mechanisms are the
feed-in tariff mechanism and pre-licence auction model that have been used since
2005 and 2011, respectively.

The first round of YEKA auctions was held in 2017. Two of 1 gigawatt (GW) size
capacity were awarded to two distinct consortiums consisting of national and
international partners. Projects received record-low prices below the 2017 global
average, awarded at US$3.48 ct/kWh for onshore wind and US$6.99 ct/kWh

for solar photovoltaic (PV). Following the success of the 2017 YEKA auctions, the
government announced three new YEKA auctions in 2018. This second round involves
one YEKA auction for onshore wind with a total capacity of 1 GW (4x250 MW), one
YEKA auction for solar PV with a total capacity of 1 GW (500 MW, 300 MW, and 200 MW),
and one YEKA auction for offshore wind with a total capacity of 1.2 GW. The second
onshore wind YEKA auction will take place in 2019. The second solar PV YEKA auction
was planned to take place in the end of January 2019, but is recently canceled. The
offshore wind YEKA auction that was initially planned for October 2018, is postponed
to earliest 2019. According to the Ministry of Energy and Natural Resources’ (Enerji ve
Tabii Kaynaklar Bakanlig|, ETKB) new plans, an additional 10 GW of solar PV and 10 GW
of wind capacity will be installed in the coming decade.

Turkey’s YEKA auction model can be distinguished by its objectives: developing
local manufacturing capacity, technology transfer, and creating a competitive
domestic market for low-cost renewable energy. YEKA auctions will play a
pivotal role in operationalising the government’s commitment to increasing the
country’s renewable energy capacity.

YEKA auction model is a recent development, yet Turkey has a history of policy
mechanisms that support electricity generation from domestic renewable energy
resources, which also incorporate auctions for connection capacity utilisation
rights. Turkey’s feed-in tariff model “Support Mechanism for Renewable Energy
Resources” (Yenilenebilir Enerji Kaynaklari Destekleme Mekanizmasl, YEKDEM) defines
tariff levels for different technologies. Beneficiary projects benefit from this policy
mechanism for 10 years once they are in operation. Projects with capacities of over

1 MW are subject to a licenced renewable energy generation model, and should apply
for pre-licensing for connection capacity. Pre-licence auctions are carried out in cases
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where there is more than one request for connection capacity. In 2011, wind project
developers were awarded pre-licenses for a total connection capacity of 2,122 MW.
Pre-licence auctions took place for 3 GW of onshore wind and 600 MW of solar PV in
2017 and 2015, respectively. An additional 2 GW connection capacity for onshore wind
energy was announced, and to award this new capacity a wind pre-licence auction is
planned for April 2020.

While all countries aim to benefit from the declining costs of renewable energy
technologies, international experiences show that renewable energy auction
models depend on national circumstances, such as Turkey’s underlying
motivation driven by an industrial strategy. The record-low 2017 prices in Turkey
are promising. Costs of renewable energy technologies have significantly declined

in Turkey, in accordance with the global trend. In addition, the planned capacity
additions through YEKA auctions somewhat indicate a continuation of what Turkey
has achieved under the YEKDEM system in terms of renewable energy capacity
installations. YEKDEM system will continue to commission connection capacity

until the end of 2020. During the period when the capacity installations was limited
to YEKDEM only, a total of almost 7 GW of onshore wind was installed by end of
November 2018, and 5 GW solar PV (2023) target was reached by the same date. This
is equivalent to around 13.6% of the total annual electricity generation capacity of

all resources. In terms of electricity output, wind and solar energy currently covers a
moderate share of just above 9% of the total. Considering what many other countries
have achieved with similar or even less resources, this share will increase in the coming
years as Turkey starts utilising more of its local resources.

Benefitting from global experiences and stakeholder views to enhance YEKA auctions

According to SHURA’s grid integration study released in May 2018, titled
“Increasing the Share of Renewables in Turkey’s Power System”?, the
transmission grid in Turkey can integrate a share of wind and solar energy as high
as 30% by 2026—if planning starts today. When combined with the output from
other renewable energy sources, half of all electricity output can be supplied by
renewable energy by 2026.

Achieving such ambitious targets requires a total installed capacity of 60 GW wind
and solar energy by 2026. SHURA is preparing a series of papers to provide the pathway
to reach this capacity target. The first in the series, titled “Balancing the Location of Wind
and Solar PV Investments™, was released in October 2018. This second paper provides a
perspective on a future regulatory framework that employs YEKA auctions.

International experiences show that auctioning can be an effective tool if
processes are carefully crafted to ensure that the needs of investors from various
segments are considered and the most cost-effective projects are rewarded. The
uniqueness of auctions as a regulatory policy mechanism, lies in their agility.

The global experience in auction design is increasing and participating private
companies have endured a fast learning curve. As anywhere else in the world,
Turkey’s auction design will improve, benefitting from its own experience and the
global experience at large. This process is particularly important, as YEKA auctions
were received with mixed feedback from investors, despite their success in attracting

https://www.shura.org.tr/increasing-the-share-of-renewables-in-turkeys-power-system/
2 https://www.shura.org.tr/4128/balancing-the-location-of-wind-and-solar-pv-investments/
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very low bids. The main concerns included the lack of regularity, the consequences of
single-item auctions on the diversity of market players, and financing constraints. The
government proactively addressed these concerns by adjusting some of the design
elements before the new YEKA auctions were officially announced in 2018. However,
the consensus is that the effectiveness of design elements can be enhanced.

This paper, prepared in close collaboration with Turkey’s energy sector
stakeholders, investigates in which areas and how YEKA auction design

can be further developed. A trilateral approach was used for this purpose: (i) a
comprehensive literature review was carried out to identify policy mechanisms
forwind and solar PV installations in Turkey and a methodology to assess the
performance of YEKA auctions; (i) the gaps in Turkey’s auction design elements were
identified through a comparison of corresponding experiences in 29 other countries,’
based on a methodology that was developed for the European Commission;* and (iii)
stakeholder views and recommendations were collected through a survey based on
assessment of individual components of YEKA auctions. The auctions were reviewed
together with the stakeholders across 18 design elements: Regularity/periodicity,
Authority responsible for the auction, Power purchase agreement (PPA) & object of
auction, Technology, Site, Project size, Auction type, Ceiling prices, Requirements,
Guarantees, Local content requirements®, Selection criteria for winning bids,
Establishing the final price, Penalties, Policy mechanisms, Information and
transparency, Financing opportunities, and Processes. In addition to these design
elements from the YEKA auctions that were held in 2017, this paper also assesses the
new onshore wind YEKA auction to be awarded in 2019, the new solar PV YEKA auction
which was planned to be carried out in January 2019 and is recently canceled, and for
offshore wind YEKA auction that was recently postponed earliest to 2019.

Priority areas to enhance YEKA auctions in efficiently supplying more than half of
Turkey’s electricity from renewables

Assessment outcomes point to nine priority areas suggested for improvement

of the YEKA auction design on the way to increasing the share of renewable
energy in Turkey. The suggestions provided in this report will assist Turkish
government’s rapidly evolving policy making process for realising the most
cost-effective auction design and regulatory framework that will create a long-
term sustainable renewable energy industry capable of meeting the demands of
Turkey’s growing energy market, as well as the markets beyond Turkey’s borders,
so that the country is strongly positioned in the regional and global competition.
The recommendations will foster the already dynamic learning process among energy
sector actors and enhance the regulatory framework in a way that is most suitable for
Turkey’s unique needs and priorities. The nine priority areas are:

+ Consider system impacts when determining location and capacity size: When
selecting zones and capacity sizes, regional characteristics are suggested to be
considered. YEKA auctions are suggested to evaluate factors beyond resource
availability such as available transmission capacity, local demand, and local value
creation. Different regions can offer unique and varying benefits, such as demand

distribution or value creation potential.

* Spain, Portugal, France, UK, Ireland, Italy, Belgium, Netherlands, Greece, Germany, Denmark, Lithuania, Poland, Romania,
Cyprus, Croatia, Morocco, Ghana, Zambia, South Africa, Uganda, UAE, Panama, Mexico, Uruguay, Brazil, Peru, Chile, China.

* AURES Methodology is used in assessing YEKA auctions (Assessment Criteria for RES-E Auctions, 2015).

°Local content is calculated as: [Final Total Product Cost (TL) - Final Imported Input Cost (TL)] / Final Total Product Cost (TL)
x 100 (Ministry of Science, Industry, and Technology, 2014)
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« Create investor confidence through regularity/periodicity: Setting an official
calendar or periodicity for YEKA auctions and/or YEKDEM with fixed and frequently
recurring dates, volumes, and locations, would provide transparency and market
certainty for investors is suggested. Setting up a calendar can be complemented
by energy demand projections, inter-institutional cooperation and process
management, and prolonged PPAs.

. Diversify capacity size: Carrying out multi-item auctions, instead of a large
single-item auction where the winning consortium is rewarded with all auctioned
capacity, is suggested as it might be the key to providing the means for sustainable
market development and to supporting the diversity of actors and thereby
reducing the risks associated with project failure.

+ Increase access to sustainable financing: Attracting funds and increasing
financing opportunities through governmental, private sector, and national
and international financing institutions is suggested as it might be the key to a
sustainable renewable energy market. One way to create sustainable financing for
market players is to attract international financing. However, certain conditions
need to be met for attracting international capital and investor attention, such as
increased liquidity in the domestic currency market, decreased level of financing
costs, reevaluated adequacy of the bankability criteria, and reevaluated factors in
determining ceiling prices in YEKA auctions.

« Ensure timely delivery of projects: The requirements and guarantees provided by
bidders, and the penalties for delays or non-implementation are suggested to be
reevaluated and enforced to ensure that the winning bidder has the capacity and
willingness to realise the project(s).

«  Promote technological dynamism: Installation of efficient and innovative
technologies are suggested to be supported with adequate measures so that
local production is in line with the technological dynamics of the renewable
energy industry. To support the diffusion of these technologies, local content
requirements are suggested to favour the latest technology that will create the
most added value.

« Support the YEKA auction model with other policy mechanisms: YEKA auction
model is suggested to be supported by other policy mechanisms to meet the needs
of different actors and project types. Updating YEKDEM after 2020 and indexing
to YEKA auction cost trends could be an option. This would provide an additional
market for small and medium-size investors and expand the geographic reach
of investments, resulting in both a positive system and broader socio-economic
impact.

« Transfer learnings to other dispatchable renewable energy technologies: The
accelerated development of the domestic renewable energy market due to YEKA
auctions is suggested to be used as an opportunity to create synergies with other
dispatchable technologies such as biomass and geothermal energy. YEKA auctions
have been a successful tool in decreasing the costs of renewable energy technologies.
This might indicate similar outcomes for other renewable energy technologies, yet it
is important to note that biomass and geothermal costs depend on additional factors
like feedstock price and availability, as well as geographical constraints.

10
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+ Monitor and evaluate the effects of YEKA auctions on the domestic renewable
energy market: Renewable energy in Turkey is still at a low base in terms of
total installed capacity. In addition, the market is evolving fast with technological
developments, and changing costs and policies. YEKA auctions could play a central
role in this rapidly evolving market. Continuous monitoring and evaluation of
the impacts of YEKA auctions on the domestic renewable energy market might
be crucial to ensure their cost-effectiveness in the following years. Moreover, an
information and transparency portal is suggested to be established to enhance
the information flow between policy makers and market players. This portal could
be designed as a single gateway to access all relevant information on the past,
present, and future auctions. This would increase market player confidence and
reduce transaction costs for bidders.

YEKA auctions are expected to continue playing a key role in renewable energy
capacity investments. It is important to point out that the second new onshore wind
YEKA auction that will be carried out in 2019, and the second solar PV auction that
was planned to be carried out in January 2019 and is recently canceled take into
consideration some of the priority areas identified in this report.

It will be beneficial for Turkey to decide how the role of YEKA auctions within the
regulatory framework will look like after 2020, once YEKDEM is finalised. Different
options exist besides more cost-effective YEKA auctions, such as a post-2020 YEKDEM,
where it is indexed to YEKA auction cost trends and/ or a more dynamic version of the
current YEKDEM design and pre-licence auctions. It is essential to start planning for
this today to realise the government’s plan for an additional wind and solar energy
capacity of 20 GW in the next decade, as well as Turkey’s full potential of renewable
energy that can supply half of all electricity output by 2026.

Opportunities to strengthen the YEKA auction model for enhancing the regulatory framework of Turkey’s power system transformation
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Arecord 167 GW of renewable generation capacity was installed globally in 2017, up
from the 161 GW in 2016 and far outstripping the 70 GW of net fossil fuel generating
capacity added last year (excluding large hydropower) (Frankfurt School-UNEP Centre/
BNEF, 2018). Solar energy installations alone accounted for 98 GW, or more than

55% of the net new renewable energy capacity additions coming online during 2017
(ibid.). Much of this can be attributed to the interaction of policy, cost reductions, and
technological innovations.

The conditions affecting renewable energy policy-making have dramatically shifted
within a very short time span. The decline in renewable energy costs have significantly
accelerated capacity installations. The challenge is about managing power systems
with higher renewable energy shares, rather than enabling capacity additions.
Therefore, policies try to address the development of pathways for integrating higher
shares of variable renewable energy sources of wind and solar into the power system
and for adapting an energy system that is becoming more distributed and democratic
with increasing participation of consumers in the market. Many countries are joining
this paradigm shift to realise the benefits from a more secure, reliable, affordable, and
sustainable energy system. The regulatory framework plays a crucial role in managing
this shift through establishing long-term investment certainty.

Until recently, the main policy mechanism of choice for renewable energy investments
was feed-in tariffs in most countries. Feed-in tariffs have been effective in early

stages of renewable energy technologies when costs were still high. Now, countries
are moving towards market-based policy mechanisms such as auctions.® Auctions
accounted for more than one-third of the total global utility-scale renewable energy
capacity additions in 2017 (IEA, 2018). Governments and regulators are increasingly
making use of this policy mechanism to minimise project costs (IEA, 2018). By 2022,
auctions are expected to be the main policy mechanism for about half of new
renewable capacity additions worldwide (IEA, 2017).

Turkey’s power sector has benefitted from the implementation of auctions in 2017,
which placed the country in the global league of renewable energy countries. Two

1 GW size capacity auctions, one for solar PV and another for onshore wind, took place
where PPAs were awarded at US$6.99 ct/kWh and USS$3.48 ct/kWh, respectively. In
addition to accelerating renewable energy investments, the underlying motivation
behind Turkey’s auctions was creating a local industry through minimum local content
requirements and technology transfer (Saygin et al., 2018).

Turkey’s electricity demand is growing by 4.8% per year on average, and this trend
is expected to continue until 2023 (TEIAS, 2017; ETKB, 2018). Over the past 15 years,
Turkey’s electricity generation capacity has received a total investment of around
USS67 billion, comprising 63% of the total energy sector investment over the same
period (including investments in natural gas). 60% of this total went into electricity
generation capacity with a purchase guarantee (TUSIAD, 2018). The remaining 40%
was without guarantee and mainly consisted of gas and imported lignite/coal. Total
electricity demand is projected to reach 440-550 TWh per year by 2030 (double the
current levels) (ibid.).

®Renewable energyauctionis a market-based policy mechanism where renewable energy generation capacity is competitively
auctioned. Auctions are generally considered to be cost-efficient and are able to bring out the real price of technologies.
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This growth potential offers a significant opportunity to invest in local renewable
energy resources whilst fulfilling Turkey’s top policy priority to reduce the current
account deficit due to energy imports that comprise 75% of the total. To realise these
capacity investments, it will be important to understand the required regulatory
framework and policy mechanisms and how the existing ones can be enhanced. This
is particularly important since YEKDEM will expire after 2020 and as the government
considers the design and implementation of subsequent YEKA auction rounds in 2018
and onwards.

In view of these crucial questions that concern whether Turkey can achieve a full
transformation of its power sector to a more secure, affordable, and sustainable

one, this report, in close collaboration with Turkey’s energy sector stakeholders,
investigates how and in which areas Turkey’s YEKA auction policy mechanism can
further be improved. The suggestions provided in this report were developed to
assist the government’s rapidly evolving policy-making process for realising the most
cost-effective auction design and regulatory framework that will create a long-term
sustainable renewable energy industry capable of meeting the demands of Turkey’s
growing energy market.

The methodology employed in this report involves three steps. First, an initial phase of
comprehensive literature review to identify policy mechanisms for wind and solar PV
installations in Turkey and a methodology to assess the performance of YEKA auctions
were carried out. Second, best practices for key design elements of YEKA auctions
were identified, and auction experiences of 29 other countries were compared across
key design elements. Third, interviews were conducted with project developers,
consultancies, and sector associations to assess YEKA auctions and identify possible
areas forimprovement. This third step also involved the discussion of a preliminary
draft of this report during the stakeholder consultation held in Istanbul on October 3rd,
2018, where suggestions for improvement of YEKA auctions were further developed.

This report is organised as follows: Section 2 presents the status quo of policy
mechanisms for renewable energy in Turkey. Section 3 introduces the methodology
applied in this paper. Section 4 provides a performance assessment of the main policy
mechanisms implemented in Turkey. In this assessment, it should be noted that YEKA
auctions are assessed to the extent allowed by the data available; as only a year has
passed since the first round of YEKA auctions was awarded, and the second round for
YEKA auctions has only recently been announced and “not yet awarded”, “postponed”
or “canceled”. Section 5 compares the design of YEKA auctions with experiences

from other countries and draws recommendations for design improvements for
future YEKA auctions. The report concludes with Section 6 that provides broader

recommendations to further accelerate renewable energy investment in Turkey.

14
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2. The status quo of policy mechanisms supporting renewable energy
capacity deployment in Turkey

15

To promote sustainable installation of renewable energy for energy production, Turkey
has implemented a set of policy mechanisms to enable the appropriate environment
for private investments in the renewable energy sector. This section summarises the
main policy mechanisms in execution.

Renewable energy targets

Turkey envisions to supply at least 30% of its total electricity from renewable sources
by 2023. To this end, a total of 34 GW of hydropower—20 GW wind, 5 GW solar PV, 1 GW
geothermal, and 1 GW biomass capacity—is to be installed. By the end of November
2018, Turkey’s total installed wind and solar PV capacity comprised 12 GW of the
total installed capacity of more than 88 GW. This 12 GW was comprised of more than
5 GW solar PV and 7 GW wind capacity. Generation from these sources represented
more than 9% of Turkey’s total electricity output by October 2018. With regards to
other renewables, Turkey is close to reaching its hydropower target, and surpassed
its geothermal target, ranking fourth worldwide. A gap of around 300 MW exists for
biomass that predominantly utilises biogas sources.

YEKA auctions

ETKB is responsible for the overall management of YEKA auctions, from the design
stage to the awarding of the winning bid. Once the project is awarded, the winning
consortium is responsible for implementation. ETKB issued a regulation on Renewable
Energy Resource Areas on October 2016, as published in the Official Gazette. The
regulation introduced a new policy mechanism to promote renewable energy
investments and local manufacturing.

In March 2017, the first solar PV YEKA auction was awarded. The second solar PV YEKA
auction was announced in October 2018, and the bidding period was planned to
continue until the end of January 2019, but the auction is recently canceled. The first
onshore wind YEKA auction was awarded in August 2018. The second onshore wind
YEKA auction was announced in November 2018, and the bidding period will end at
the beginning of March 2019. In addition, although the first offshore wind YEKA auction
was announced in August 2018 with the aim to award the connection capacity in
October 2018, it has recently been postponed to 2019.

The first onshore wind and the first solar PV YEKA auctions were single-item auctions
where the winning consortium was awarded the right to develop all auctioned capacity.
The underlying reasons for these single-item auctions were to create economies of
scale and to develop a local renewable industry through local content requirements.
The recently announced second onshore wind YEKA auction and recently announced
but canceled solar PV YEKA auction are multiple-item auctions. The recently canceled
second solar PV YEKA auction was announced with three different contracts, one for
each pre-determined zone (Official Gazette, 2018a). Similarly, the second onshore wind
YEKA auction was announced in November 2018 through four separate contracts, each
with 250 MW capacity (Official Gazette, 2018b). Also, the offshore wind YEKA auction was
announced as a single-item auction but postponed to 2019, so its design elements are
prone to change. Moreover, an announcement was made for the development of new
solar PV YEKA auctions, each ranging between 40-50 MW in capacity, distributed to the
entire land of Turkey (Yesil Ekonomi, 2018).
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The winners of YEKA auctions are awarded with connection capacity utilisation rights
and a 15-year power purchase agreement (except for offshore wind YEKA auction,
where the auction winner will be awarded with a purchasing guarantee for the first
50 TWh of electricity produced). The duration of the PPA starts immediately after the
contract is signed, to incentivise early commissioning. Moreover, the administrative
processes are shortened by facilitating the allocation of publicly-owned and treasury
properties, the licensing processes, and connection capacity; and not requiring YEKA
bidders to submit a resource assessment report (KALI Energy Solutions, 2017).

So far, awarded and announced YEKA auctions have been limited to a single-
technology. YEKA auctions are not site-specific, nevertheless, locations are limited

to pre-determined zones. A limitation for project size in each zone was set only in the
first onshore wind auction, where the awarded capacity is to be met with projects of at
least 50 MW capacity in each pre-determined zone.

YEKA auctions are hybrid auctions. After a sealed-bid auction, the five lowest bids are
invited to a descending clock auction. There is a disclosed ceiling price for the sealed-
bid phase. To reduce the risk of underbidding, all bidders must meet the minimum
financial and technical reputation requirements specified in the auction notice. In
addition, bidders are requested to submit bid and completion bonds.

The underlying motivation of YEKA auctions is driven by an industrial strategy with
minimum local content requirements, mandatory local workforce requirements,

and in some cases, the need to establish manufacturing capacities and research and
development facilities. The lowest price criterion is used in awarding the PPA. The
price set in the PPA is established by a pay-as-bid policy mechanism. In YEKA auctions,
standard penalty measures are considered, i.e., the execution of financial guarantees
and the cancellation of contracts.

Table 1 summarises the design elements of the five YEKA auctions awarded or
announced as of December 2018.

Table 1: Status of YEKA auction design elements, as of December 2018

Design elements Solar PV 1 Solar PV 2 Wind onshore 1 Wind onshore 2 Wind offshore
Announced: October Announced: October Announced: April 2017 | Announced: November | Announced: June 2018
2016 2018 2018 / postponed to 2019
Awarded: August 2017
Awarded: March 2017 Canceled: 13 January
2019
Regularity/periodicity No calendar established.
Authority MENR
Object of auction
Capacity 1GW 1.2GW
Item Single Multiple: Single Multiple Single
500 MW at Sanliurfa- 4X250 MW
Viransehir; The total installed
- capacity in each site
200 MW at Hatay-Erzin; cannot be lower than
300 MW at Nigde-Bor. 70% (175 MW) of
the auctioned item
(259 MW).
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Power purchase

15 years in USS

15 years in US$S

15 years in USS

15 years in USS

Power Purchase

agreement (PPA) Guarantees for the first
50 TWh of the electricity
produced
Technology Solar PV Solar PV Wind onshore Wind onshore Wind offshore
Site Konya Karapinar 3regions: 5 regions: 4 regions: 3regions:

Sanliurfa-Viransehir,
Hatay-Erzin, Nigde-Bor

Kayseri-Nigde, Sivas,
Edirne-Kirklareli-
Tekirdag, Ankara-
Cankiri-Kirikkale,
Bilecik-Kutahya-
Eskisehir

Balikesir, Canakkale,
Mugla, Aydin

Saros, Gelibolu, Kiyikdy

Project size

At least 50 MW" at each
pre-defined zone

Type of auction Hybrid: Sealed-bid, followed by reverse auction. The lowest five bidders are invited to the reverse auction.
Ceiling prices USS8 ct/kWh USS$6.50 ct/kWh USST ct/kWh USS5.5 ct/kWh USS8 ct/kWh
Minimum of financial &
technical reputation.
Requirements Minimum of financial & technical reputation
Minimum requirement
for system components.
Guarantees Bid bond Bid Bond: Bid bond Bid bond Bid bond
(USS10 million) (USS10 million) (USS$2.5 million) (USS$2.5 million)
Sanliurfa-Viransehir
Completion bond (USS3 million); Completion bond Completion bond Completion bond
(USS50 million) (USS50 million) (USS$12.5 million) (US$12.5 million)
Hatay-Erzin
(USS1.5 million);
Nigde-Bor
(USS2 million).

Completion Bond:

Sanliurfa-Viransehir
(USS$15 million);

Hatay-Erzin
(USS8 million);

Nigde-Bor
(USS12 million).

"The individual projects of up to 1 GW capacity awarded should have at least 50 MW capacity each.
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Design elements

SolarPV 1

Solar PV 2

Wind onshore 1

Wind onshore 2

Wind offshore

Local content
requirements

Not less than 65% local
content.

The winning bidder
will also have to
install a solar panel
manufacturing plant
of at least 500 MW
capacity in Turkey, in
less than two years
(21 months after the
contract date).

100 permanent
technical personnel
will be employed at
the Research and
Development (R&D)
center.

Solar panel, not less
than 60%. Other system
components (cable),
not less than 51%.

No requirements on
local employment.

Not less than 65% local
content.

80% of engineers to
be employed on the
project are required to
be Turkish nationals.

Developing a local R&D
center is mandatory.

Minimum 55% for wind
turbines.

Turbine tower: 65%,
Blade: 60%,

Other parts: 51%.

Wind turbines are to be
produced with up-to-
date technology, IEC
61400 standards series
and with 3.0 MW of
minimum power.

Not less than 60% local
content.

80% of project
employees are required
to be Turkish nationals.

Selection criteria for
winning bids

Lowest price

Establishing the final
price

Paid-as-bid

Penalties

Execution of the guarantees.

Cancellation of the contract (PPA).

Policy mechanisms

Facilitation of administrative processes, land use rights and connection infrastructures.

Information and
transparency

No official repository containing all official auction information or additional information to facilitate the development of bids.

> s =
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Other policy mechanisms

YEKDEM

In 2005, the Law No. 5346 on “Utilization of Renewable Energy Sources for the
Purposes of Generating Electrical Energy” was adopted in Turkey. Law No. 5346
introduced a feed-in tariff, YEKDEM, as a policy mechanism to support electricity
generation from domestic renewable energy resources.

According to Law No. 5346, the electricity generation beneficiary projects should

be in operation before December 31, 2020 to be eligible for YEKDEM benefits and to
be awarded the right to sell power at prices determined by the established feed-in
tariffs during the first 10 years of operation. These established tariff levels for different
renewable energy technologies can be analysed in Table 2.

Table 2: YEKDEM tariffs for renewable energy technologies (excluding feed-in premiums

for local content)
YEKDEM tariffs (US$ ct/kWh)
Hydropower 7.3
Wind energy 7.3
Geothermal energy 10.5
Biomass energy 133
Solar energy 133

Feed-in-tariffs generally work as follows. All investors receive the tariff set by the
government. Grid connection is guaranteed to all renewable energy projects.
Allocation strategies for connection are executed on a first-come first-served or pro-
rata basis, and there are no investment restrictions regarding capacity amounts.
However, YEKDEM’s policy mechanism is particularly different due to technical
limitations of the transmission system. According to YEKDEM, both licensed and
unlicensed energy generation facilities can benefit from the policy mechanism, yet
they are subject to different procedures.

Licensed renewable energy generation model deals with facilities with over 1 MW of
installed capacity. Project developers of these facilities should apply to Energy Market
Regulatory Authority (Enerji Piyasasi Dizenleme Kurulu, EPDK) for pre-licensing, to
obtain the connection capacity utilisation rights, which are announced beforehand by
the Turkish Electricity Transmission Corporation (Turkiye Elektrik lletim A.S., TEIAS).
Production licence can be obtained only if the requirements, such as necessary
permits and warrants, are met during the pre-licence period (24 months). If there

is only one project developer applying for one connection capacity, the developer

is awarded the pre-licence and the right to sell power at prices determined by the
established YEKDEM tariffs during the first 10 years of operation. However, if more than
one solar or wind project developers apply to EPDK for the same connection capacity,
they are subject to pre-licence auctions, which is a unique and innovative queue
management strategy developed in 2011 to manage connection capacity (IRENA,
2015). The regulatory framework for pre-licence auctions are defined in “Pre-Licence
Tender Regulation for Wind and Solar Energy Projects”, issued by EPDK at the
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end of 2013. These pre-auctions can be classified as reverse auctions, and they call
for reduction from the YEKDEM tariffs. Auction winners will be awarded the right to
sell power at prices determined by the winning bid instead of the fixed YEKDEM tariff,
during the first 10 years of operation. Pre-licence auction model is only applicable to
wind and solar PV capacity installations, and it does not affect local content incentive.

Unlicensed renewable energy generation model deals with projects with up to

1 MW capacity that do not require a production licence. For these projects, project
developers do not need to bid for connection capacity, and the administrative
processes are simplified (e.g., project developers are not required to establish a
company and can apply throughout the entire year) (Invest in Turkey, 2018a).

Local content incentive (feed-in premium)

Law No. 5346 provides support for local content for the share of capacity that is
installed using domestically manufactured equipment. Local content support is an
extra policy mechanism supporting the renewable energy market. It is an additional
premium added to YEKDEM prices, provided during the first five years of operation and
only to licensed facilities (Invest in Turkey, 2018a).

Support for land acquisition

If the Ministry of Environment and Urbanisation (Cevre ve Sehircilik Bakanlig, CSB)

or the Ministry of Treasury and Finance (Hazine ve Maliye Bakanligl, HMB) grants
permission, designated forested areas, land that is privately owned by the Treasury,

or disposable state land can be utilized for renewable energy production. Renewable
energy production capacities are exempt from Forestry Peasant Development Revenue
and Forestation, and Erosion Control Revenue charges (ibid.). Moreover, 85% of

land payments and fees are discounted during the first ten years of investment and
operation of power transmission lines. This discount is also applicable to the power
transmission lines in operation (ibid.).

License fee reductions

For renewable energy production capacities, the licence holder is exempt from annual
licence fees for the first eight years following the completion of project development.
Furthermore, a 90% discount is applied to pre-licence and licence application fees
(ibid.).

Investment mechanisms

Renewable energy production capacities benefit from the General Investment
Incentive Scheme, waiving Value Added Tax (VAT) and Customs Duties for all relevant
machinery and equipment used in the facility, regardless of the region where it is
developed (ibid.).

20
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3. Methodology

This study was conducted in three phases. First, a comprehensive literature review was
conducted to identify policy mechanisms for, and assess the performances of, wind
and solar PV capacity developments in Turkey.

Second, key design elements for renewable energy auction policy mechanismsin
the world and in Turkey were identified by analysing auction experiences of 29 other
countries and comparing their auction design elements.

Third, open-ended interviews were conducted with stakeholders on YEKA auction
design elements, and possible recommendations for improvement. This third step
also involved a stakeholder consultation held in Istanbul on October 3rd, 2018, where
a preliminary draft of this report was discussed and suggestions for improvement of
YEKA auctions were further developed.

The methodology is based on both the best practices as identified in academic
literature, and more concretely, the findings of the AURES Project on Promoting
Effective Renewable Energy Auctions (AURES), and is used to assess the performances
of YEKA auctions and YEKDEM policy mechanisms (Del Rio, et al., 2015).

Table 3 provides an overview of these assessment criteria provided by AURES.

Table 3: The criteria used in performance assessment of YEKA auctions and YEKDEM

Indicator

Criteria ‘ Description

Effectiveness Effectiveness is defined as the degree to which renewable energy GW; % renewable energy;
auction design elements result in renewable energy production GW/GW
capacity within a specified time period (IPCC, 2011). The simplest
indicators to measure effectiveness are installed capacity, electricity
output and/or its growth rate, and project realization rate, either in
absolute or percentage terms.

target

Efficiency Efficiency is defined as the ratio of outputs to inputs. Efficiency is USS ct/kWh
mostly measured at one point of time (static efficiency) and is also
called cost-effectiveness (USS ct/kWh), i.e., reaching the energy
production capacity target (kWh) at the lowest possible generation
cost (USS ct).” (IPCC, 2011).

Socio-economic and | Auctions are increasingly used to achieve secondary objectives Jobs/GW; Emissions of
environmental impact | related to socio-economic and environmental impacts. These impacts | carbon dioxide (CO,)
can be at municipal, regional, national and/or international/global avoided/GW;

levels. The identification of local content requirements to create
local employment and industrialization is a clear example of these
objectives. Typical indicators for socio-economic and environmental
impact are jobs/GW, and CO, avoided/GW, respectively.

Avoided fossil fuel imports/GW

Feasibility Feasibility is about the difficulty of adopting a policy mechanismina | Qualitative
domestic/national setting. It considers the institutional and human
capacities, social acceptability, and political feasibility needed for the
optimal functioning of the respective policy mechanism in a domestic
setting. This criterion is also referred as replicability.
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Table 4: Definitions of YEKA auctions’ key design elements

Design elements

Regularity/periodicity

‘ Definition
A pre-set periodicity or regularity in holding the auctions establishes the base of trust for investors
and increases market competition.

Authority responsible
for the auction

Itis critical that the responsibilities and obligations of all institutions involved in the process are
defined by law. The responsible authority must be regarded as an independent institution and
should have the necessary human, technical, and financial resources.

Power purchase
agreement (PPA) &
object of auction

Object of auction defines what is auctioned, how much of it is auctioned, and the auction
conditions. Usually, the auction winner(s) is (are) awarded with a PPA at the price determined at
the auction. PPA details should be announced prior to the auction.

Technology In technology-specific auctions, only the projects that employ the technology specified in the
auction announcement can apply. In technology-neutral auctions, projects with all technologies
can participate (including non-renewables). As a combination of these two approaches, auctions
for two or more renewable technologies can be designed.

Site In site-specific auctions, project location is predetermined. In site-neutral auctions, project
developers can choose the location without any limitations. As a combination of these two
approaches, project developers can choose the exact location for their project(s) among
predefined zones.

Project size Auction participation can be limited to projects under a certain capacity. Conversely, project sizes
can have a minimum for installation capacity.

Auction Type Auction types can be classified into sealed-bid, dynamic-bid, and hybrid-bid.

Sealed-bid. Bidders present their offers using sealed envelopes, on a single occasion. All sealed-
bids are opened simultaneously, and all bidders are informed of the price at the same time.
Dynamic auction. Bidders know the offers of their competitors. They can subsequently modify
their own bids for as long as the auction is open. The two sub-types of dynamic auction are:

« Ascending auctions: Valid opening bids must be as high as or higher than the determined
reserve price. After the first round of bids are revealed, bidders submit the second round of
bids with ascending prices, outperforming the respective best offer. Bids escalate until the
contract is awarded to the bidder offering the highest and final price;

« Descending clock auctions: Auctions start with a certain ceiling price set by the auctioneer.
In the first round, bidders offer prices lower than the ceiling price, which cannot be changed
in the successive rounds. The auctioneer lowers the price in each round, while bidders
withdraw their bids. Those who keep bidding until the end of the auction win.

Hybrid auction. An auction can be designed in two phases, combining sealed-bid and dynamic
auctions. The two most used variations of hybrid auctions are:
+ Sealed-bid + dynamic (Round Robin) auction
+ Descending clock + sealed-bid auction
Ceiling prices Ceiling price is a pre-set price. Bids higher than the ceiling price are not valid. The ceiling price can

be disclosed or unknown to the bidders.

Requirements

Requirements are set to attract serious project developers or projects:

+ Requirements for project developers are usually financial (minimum income volume,
balance sheet) and technical (proven expertise in similar projects).

+ Requirements for projects are generally adapted for each technology, and handle
connection permits, resource assessments, and environmental impact assessments.

Guarantees

Commonly used financial guarantees are:

+ Bid bonds to guarantee that the contract is signed, and

« Completion bonds to secure on-time construction of the project.

> e =
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Design elements

Local content
requirements

‘ Definition
A percentage of the project must be domestically manufactured or procured. In some cases, local
requirements might involve employment.

Selection criteria for
winning bids

There are two main selection criteria for winning bids: price-only auctions and multi-criteria
auctions.

* At pure price auctions, price is the only award criterion.

* Multi-criteria auctions generally consider both price and non-price factors. In addition to
the lowest price possible, a multi-criteria auction design allows the auction to achieve
multiple policy objectives (such as local employment, local environment and industrial
development.) In a multi-criteria auction design, clear criteria measures should be set at the
start, to secure objective decisions.

Establishing the final
price

Two different approaches to establishing the final price are:

* |n the pay-as-bid approach, the winning bid price level sets the final price, and each winner
receives its own bid.

* In the uniform pricing approach, all winners receive the winning price set by the last bid
needed to meet the auctioned volume or the first bid that overpasses the auctioned
volume.

Penalties

Penalties for non-compliance or delays are sanctions that are often due to delays in commencing
operations or electricity generation shortfalls.

Policy mechanisms

Policy mechanisms are additional mechanisms supporting winning bids, such as access to
financing, land, and grid.

Information and
transparency

Information and transparency refer to the accessibility of information on previous auctions or
project development processes.

Financing opportunities

Financing opportunities refer to financial strategies for creating a sustainable domestic renewable
energy market.

Processes

Processes refer to the management of auction elements throughout an auction’s life-cycle.

After the literature review, eleven semi-structured interviews were conducted between
July and September 2018, with different market actors: three industry associations,
two consulting firms, and six project developers. All of these stakeholders are active in
the wind energy sector, and five of them also operate in the solar PV sector.

See Annex A for the guiding interview questions.

Finally, a stakeholder workshop was organised in Istanbul on October 3rd, 2018 for

validating the results and refining the recommendations for further improvement. See
Annex B for stakeholder meeting minutes.
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4. Performance Assessments: YEKA Auctions and YEKDEM
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As there are trade-offs between costs and benefits of any policy mechanism, these
mechanisms should regularly be assessed for their performance. Therefore, regular
performance assessment is essential in identifying improvement areas for minimising
costs and maximising benefits of any policy. This section addresses the performance
of the main policy mechanisms designed to support the development of renewable
energy capacity in Turkey, i.e. YEKA auctions and YEKDEM. Since YEKA auction policy
mechanism has only been recently implemented, its long-term outcomes cannot be
fully assessed yet; therefore, its evaluation within the scope of this study is limited.

Assessment of the performance of YEKA auction model and YEKDEM should be carried
out against the objectives of these policies and their predefined success criteria and
indicators. Effectiveness, efficiency and socio-economics impacts are assessed within
the scope of this study (see Section 3: Methodology, for a detailed overview of the
methodology for YEKA design assessment and relevant definitions).

Performance assessment of YEKA auctions

Effectiveness

The primary objectives of YEKA auctions are to develop local manufacturing capacity,
transfer technology, and create a competitive domestic market for low-cost renewable
energy through a model that is inclusive of both public and private sectors. Two

YEKA auctions were held in 2017: 1 GW onshore wind and 1 GW onshore solar PV.

Both required the establishment of a domestic equipment production facility and

had local content requirements.The minimum required capacity for the domestic
equipment production facility for wind is production of 150 wind turbines per year,
and a minimum capacity of 2.3 MW for the first 350-400 wind turbines. The turbines
are required to have a minimum of 65% local content, including tower and blades.

For solar PV, the minimum required capacity for the domestic equipment production
facility is 500 MW/year. The solar panels are required to have a minimum of 60% local
content for the first 500 MW, and 70% local content for the second 500 MW, i.e. average
65% local content requirements in total.

An offshore wind YEKA auction with a total capacity of 1.2 GW was planned to take
place in October 2018, and is recently postponed earliest to 2019. A YEKA auction for
solar PV with a total of 1 GW installed capacity was announced to take place in January
2019, but is recently canceled. This auction was announced as a multi-item auction in
three separate zones, with capacities of 200 MW, 300 MW, and 500 MW. Additionally,
another onshore wind YEKA auction with 1 GW total capacity is announced to take
place in March 2019 as a multi-item auction in four separate zones, each with 250 MW
capacity. In 2018, ETKB stated their plans for upcoming YEKA auctions with different
sizes and time schedules (Enerji 1Q, 2018).

To summarise, there are three YEKA auctions for wind: one 1 GW onshore wind
capacity carried out in 2017; a 4x250 MW onshore wind auction that has recently been
announced; and one 1.2 GW offshore wind auction planned to be re-announced in
2019. Assuming no delays in the commissioning of winning bids, these three YEKA
auctions will realise the installation of a total of 3.2 GW wind capacity over a period of
five years, starting in 2019 and commencing operations in 2023-2024.
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To compare the effectiveness of these targeted wind capacity installations of YEKA and
YEKDEM policy mechanisms, comparing their wind capacity installations over a similar
timeframe is helpful.

By the end of November 2018, Turkey’s total installed onshore wind capacity reached
almost 7 GW (TEIAS, 2018). 5.7 GW of this capacity was installed between 2013 and
2018. The remaining 1.3 GW was installed between 2005 (when YEKDEM was first
announced) and 2013. One can observe that unless new YEKA auctions are introduced,
wind capacity installations realised through YEKA auctions (3.2 GW) will be lower

than what was achieved with YEKDEM between 2013 and 2018. It should be noted

any delays in 3.2 GW wind capacity installations of YEKA auctions would decrease

the effectiveness of this policy mechanism. Also, the achievement of 5.7 GW onshore
wind capacity installations through YEKDEM between 2013 and 2018 might be a partly
artificial outcome, since investors raced to benefit from YEKDEM before it expires in
2020 (Verk, 2016).

The first solar PV YEKA auction of 2017 aims to deliver 1 GW total-capacity utility-
scale projects in 54 months, starting from the signing of the Usage Right Agreement
(i.e. between 2017 and 2022). Another YEKA auction for solar PV with a total of 1

GW installed capacity was planned to take place in January 2019, to commence
operations in five years. However, this YEKA auction is recently canceled. Thus, a total
of 1 GW of solar PV capacity is planned to be installed until 2022 through one solar PV
YEKA auction. Compared with these numbers, under YEKDEM, more than 5 GW solar
PV capacity was installed by the end of November 2018. Thus, it could be stated that
YEKDEM has been effective in reaching 2023 targets of 5 GW solar PV installations.
However, it is difficult to compare the effectiveness of YEKDEM and YEKA auction
policy mechanisms for solar PV, since almost all installed solar PV capacity developed
through YEKDEM is unlicensed small-scale projects, with capacities of 1 MW or less.
The processes unlicensed projects are subject to are much more similar to a feed-

in tariff system that is typically implemented in other countries: project developers
do not need to participate in a capacity bidding process and the administrative
processes are simplified compared to the licensed projects with a bidding process
for grid access. Moreover, not only are these unlicensed small-scale solar PV projects
are carried out with the self-initiative of the investors, but they also are aimed for
self-consumption, not auctioned, and not subject to any policy mechanisms other
than YEKDEM. Whereas, YEKA auctions are part of a broader policy of technology
transfer and technical capacity building, and they are supported with other policy
mechanisms such as land use rights and connection infrastructures. It is also
important to note that the effectiveness of YEKA auctions in terms of new capacity
deployment in a given time is of secondary importance, since the primary objective is
to create an industry.

Efficiency

Regarding static efficiency, awarded onshore wind projects under the YEKA auction
scheme was highly competitive. In the 30th round of the descending clock auction,

the winning Siemens Gamesa — Tlrkerler — Kalyon consortium submitted the lowest
bid at USS$3.48 ct/kWh. The remuneration of the YEKA auction contract is 42% below
the 2017 global average onshore wind auction price of USS6 ct/kWh (IRENA, 2018c).
Moreover, it is 52.3% less than the current YEKDEM tariff (at USS7.3 ct/kWh, excluding
feed-in premiums) and half of the ceiling price of USS7 ct/kWh (IRENA, 2018a). While
the competitive US$3.48 ct/kWh final price is rightly celebrated, it should be noted that
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this price includes costs and risks that related with the local content requirements,
which also holds true for solar PV auction prices.

The 2017 onshore wind YEKA auction attracted eight consortiums, all of which
included international companies, including the top seven global wind turbine
manufacturing companies based on revenue, both by total installed capacity and
capacity installed only in year 2016, and covering more than 70% of the global wind
energy market (Wind Power Monthly, 2017).

The 2017 solar PV YEKA auction attracted a total of four consortiums. In the 19" round
of the descending clock auction, the winning Kalyon-Hanwha Group consortium
submitted the lowest bid at USS$6.99 ct/kWh. The remuneration of the YEKA auction
contract is just below the global average for solar PV auction prices in 2017 (IRENA,
2018c). Moreover, itis 47.4% less than the current YEKDEM tariff (at US$13.3 ct/kWh,
excluding feed-in premiums) and only 13% less than the ceiling price of USS8 ct/

kWh. The low number of bidders in this auction can be attributed to the low level of
utility-scale local solar PV project developers, high local content requirements, and the
challenging bidding calendar.

Socio-economic impacts

Requirements regarding development of domestic manufacturing capacities, and
local content requirements are instruments that are primarily conducive to creating
economic impact through the creation of a local industry. In the first onshore wind
and solar PV YEKA auctions, mandatory development of manufacturing capacities
and research and development facilities, and high local content requirements of
65% for the capacity installations were set. In the second onshore YEKA auction,
recently canceled solar PV YEKA auction, and recently postponed offshore wind
YEKA auction, no mandatory development of manufacturing capacities and research
and development facilities are required, yet high local content requirements for the
capacity installations are continued to be set (55% for onshore wind, and 60% for
recently canceled solar PV and the recently postponed offshore wind.)

Considering the lack of renewable energy manufacturing facilities and the low local
content in domestic production of renewable energy technologies in Turkey, the
effectiveness of YEKA auctions in promoting local value will be high.

Siemens Gamesa of the winning Siemens Gamesa - Turkerler - Kalyon consortium of
the first onshore wind YEKA auction, undertakes the establishment of an assembly-
based turbine manufacturing factory in Turkey within 21 months of signing the
contract. This factory should have the capacity of manufacturing at least 150 turbines
per year, and the first 350-400 wind turbines should have a minimum capacity of

2.3 MW. The production in this manufacturing facility will have to meet the mandatory
65% local content requirements, including power and blades.

The new onshore wind YEKA auction requires a minimum of 55% local content
requirements for wind turbines, with 65% for turbine tower, 60% for blade and 51%
for other components, but does not require the establishment of a local equipment
manufacturing facility.

The winning consortium of the first YEKA auction for solar PV (Kalyon-Hanwha Group
consortium) is required to commission a manufacturing facility with a minimum of
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500 MW module capacity per year. Like, wind turbine manufacturing capacity, the
production in this manufacturing facility will have to meet the mandatory average 65%
local content requirements. As experts estimate that average local content of solar

PV projects currently range between 40% and 50%, the meeting of 65% local content
requirements through this facility is expected to close the localisation gap, mainly
through the domestic production of solar cells and panels.

The recently canceled new solar PV YEKA auction requires a minimum of 60% local
content requirement in solar panels and a minimum of 51% in components (cable,
cable route, load-bearing construction, and invertor), but does not require the
establishment of a local equipment manufacturing facility.

In terms of job creation, it is estimated that during the construction phase, only 30%
of the total labour force to construct and operate a 50 MW onshore wind capacity

is needed (IRENA, 2017a). To guarantee that these jobs are created locally, the first
onshore wind YEKA auction requires 80% of engineers employed in the project to be
citizens of Turkey. Considering the average labour force needed to construct, operate,
maintain, and decommission the first onshore wind (IRENA, 2017a), the first solar PV
(IRENA, 2017b) and the recently postponed offshore wind (IRENA, 2018a) projects
together with the local content requirements set in the YEKA auctions, 2.54, 4.07 and
3.61 million days of labour force can be expected to be created, respectively.

Finally, 100 permanent technical staff will be employed at each of the mandatory
research and development centres for wind and solar, which will be developed by the
winning consortiums of the first round of YEKA auctions.

Performance assessment of YEKDEM

Wind capacity development under YEKDEM

Total installed wind capacity in Turkey surpassed 7 GW by the end of July 2018. By
comparison, almost 0.9 GW capacity is under construction, and around 2.5 GW is
licensed and in the process of obtaining construction permits. Thus, there is around
3.4 GW licensed capacity that is not in operation yet. All these amount to 10.4 GW of
current licensed capacity by the end of July 2018 (TUREB, 2018).

On top of this licensed capacity, pre-licence applications for 3 GW connection capacity
were collected in 2015. The pre-licence auctions for this capacity were carried out

in June 2017 (710 MW) and December 2017 (2,130 MW) by the transmission system
operator, TEIAS. It should also be noted that an extra 2 GW connection capacity was
announced in 2015, which will be auctioned for pre-licence applications in April 2020.
Thus, in 2023, if all these licensed and pre-licensed projects come online (10.4 GW
licensed capacity, 3 GW auctioned capacity, and 2 GW capacity to be auctioned), the
total installed wind capacity would be around 15.4 GW, which is equivalent to more
than 75% of the 2023 target of 20 GW wind capacity (ibid).

Solar capacity development under YEKDEM

Turkey’s first round of pre-licence capacity auctions for utility-scale solar PV under
YEKDEM was launched for 600 MW in 2013 and finalised in 2015. Most of these projects
are still under construction and by November 2018, only 9 projects, with a total of
81.7 MW of licenced capacity commenced operation (TEIAS, 2018).
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Until the end of 2016, cumulative small-scale unlicensed solar PV capacity (under

1 MW) installed was around 0.83 GW. In 2017, approximately 2.6 GW of new small-
scale unlicensed solar PV capacity was installed. By the end of November 2018, the
installation of unlicensed small-scale solar PV capacity increased more than 1.5 GW.
Thus, adding the licenced capacity in operation to these results, the cumulative

5 GW solar PV capacity target for 2023 is reached by November 2018. One of the main
reasons behind the sudden increase in solar PV installations is to benefit from YEKDEM
before it expires by the end of 2020 (Renewables Now, 2017).

Figure 1: Cumulative installed capacity of onshore wind and solar PV in Turkey, January 2007- December 2017
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Effectiveness

With regards to effectiveness of wind capacity deployment, YEKDEM succeeded in
promoting a steady increase of annual capacity since 2007 (see Figure 1). Nevertheless,
the 2023 target cannot be met at the current pace. At the current rate of 600-800 MW
capacity installations per year and with the awarded and planned pre-licence capacity
auctions, 11 to 15.4 GW of total wind capacity is expected to be reached through
YEKDEM by 2023. Comparing this with the 20 GW wind capacity target for 2023, the
remaining capacity gap would need to be met with new YEKA auctions or more
aggressive wind capacity installations, supported by other policy mechanisms.

At the current rate of installation, the 5 GW solar PV capacity installation target of 2023
is met, with almost 1.6 GW new solar PV capacity installed in the first eleven months
of 2018. Nevertheless, it should be noted that these results yield mixed conclusions
regarding effectiveness of YEKDEM in promoting utility-scale grid-connected licensed
projects, since most (4.92 GW in total) of the installed capacity is unlicensed small-
scale solar PV projects with capacities of 1 MW or less.

The main reasons for the delays and limited installation of the utility-scale pre-licensed
solar PV projects are land acquisition, permission, and financing issues (Renewables
Now, 2017). In addition, due to the sharp decrease in solar PV panel costs, project
developers tend to wait for further price decreases and delay the commissioning of
projects. These delays are further intensified with uncertainties about the post-2020
legislative framework.
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Efficiency

Efficiency of wind installations through YEKDEM has been very high. Since project
developers applying to YEKDEM are required to participate in a pre-licence auction to
be awarded with connection capacity, YEKDEM program is de facto an auction scheme.
Auction prices have displayed a downward trend with the implementation of YEKDEM.
The price for wind capacity installations has dropped from the initial YEKDEM tariff

of USS7.3 ct/kWh in 2005 to the lowest bid received in December 2017, below zero,

at USS-2.87 ct/kWh.® It should be noted that, the sharp decrease in prices might be a
signal of underbidding and reduced profitability.

A major reason for underbidding is the incertitude regarding future opportunities

for wind capacity access. There has been no calendar or periodicity established for
pre-license auctions. In addition, long periods between the announcement and the
implementation of wind capacity auctions contributed to the incertitude caused by the
lack of information on upcoming auction dates. Furthermore, the lack of alternatives
to reach capacity access outside the auction scheme has increased the bidders’
incentive to bid aggressively to win a contract and secure project sites. The negative
prices and underbidding might lead to difficulties in securing financial resources, long
delays in closing financial transactions, or even worse, project failure.

Socio-economic impacts

By the end of 2016, approximately 94,400 people were employed by the renewable
energy sector in Turkey (excluding large hydropower but including waste-to-energy
technologies). 12,700 people worked in solar PV, 16,600 in solar heating and cooling,
and 53,000 in wind energy markets (IRENA, 2017c). Total employment numbers in this
sector decreased in 2017. In 2017, the total number of people working in the renewable
energy sector was approximately 84,000 (excluding large hydropower but including
waste-to-energy technologies). The number of people working in solar PV increased to
33,400, while employment in solar heating and cooling remained constant at 16,600.
Meanwhile, the number of jobs provided by wind energy decreased to 14,200 (IRENA,
2018d).

8 Negative price bidders do not benefit from YEKDEM. They have to pay the negative bid as participation rate on top of the
market clearing price per kWh they sell.
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5. Assesment of YEKA auction model benchmarked against international

best practices

This section compares the design of YEKA auctions against international best practices
across key design elements (Factor, 2017). It incorporates the feedback provided by
practitioners during the interviews and the stakeholder consultation meeting. Table 5
compares international best practices in renewable energy power auction design with
that of YEKA auctions. (Please refer to Annex C for worldwide distribution of auction
design elements.)

Table 5: Assessment of YEKA auction model benchmarked against international best practices

International Best Practices

Regularity/periodicity

‘ Assessment

Recommendations for Improvement

The renewable energy industry notes the
importance of publishing a multi-annual
calendar with dates of auctions and volumes to
be auctioned, but this is an ambitious exercise
for some countries. Achieving regularity and
announcing auctions in advance allows bidders
the time to prepare competitive offers and
provides the necessary conditions to promote
competition.

Auction experiences clearly indicate that a series
of auctions over time is preferable to auctioning
the total volume at once. Auction series increases
competition, and consequently efficiency, and
allows for betterment of design in between
auctions.

Mexico secured carrying out at least one auction
per year by Law.

Regularity/periodicity in YEKA auctions is
suggested to have positive impact in YEKA
auction preparation processes.

So far, one YEKA auction for onshore wind, and
one YEKA auction for solar PV are carried out

in 2017. One YEKA auction for onshore wind is
announced to be carried out in 2019, one YEKA
auction for solar PV was announced with bids to
be accepted until the end of January 2019 but

is recently canceled and, and one offshore wind
YEKA auction is recently been postponed earliest
to0 2019. Although plans for regularity/periodicity
has been announced, there is currently no
established calendar or regularity that also
indicates the amount of future auction volumes.

Uncertainty on volumes and upcoming YEKA
auction rounds reduces project developer
interest and actor diversity, as small players can
bear less uncertainty.

Periodicity is suggested to make investment
planning for future YEKA auctions easier, facilitate
resource measurement planning and validity, and
increase (international, and small and medium-
scale) actor diversity in the domestic renewable
energy sector.

Moreover, the timeframe between the date of
YEKA auction announcement and the submission
deadline is suggested to be limiting, considering
the need to form consortiums and carry out
technical and financial assessments.

- Itissuggested to establish ambitious but
realistic midterm and long-term targets.

- Inaccordance with these targets, it is
suggested to establish a clear schedule, a
calendar or periodicity.

- Thecalendaris suggested to include
information on dates, volumes, and
locations.

- Thecalendaris suggested to be developed
with the aim to provide confidence and
certainty in sustainability of the development
of the renewable energy sector in Turkey. For
this, the calendar is suggested to consider
domestic energy demand projections,
information about the frequency of YEKA
auctions, and the needs underlying the
development of these auctions.

- Calendar, regularity and/or periodicity is
suggested to be strengthened by inter-
institutional cooperation and process
management.

Recent developments:

In October 2018, 10 GW of solar PV and 10 GW of
new wind capacity installations were announced.
These are planned to be carried out in the next

10 years, most likely with YEKA auctions. This
development of regularity/periodicity is suggested
to be established on a legal basis.

Authority responsible for the auction

Relevant independent institutions with necessary
human, financial, and technical capacities

are needed. If possible, responsibilities and
obligations of all institutions involved in the
process should be defined by law.

Brazil (ANEEL), Uruguay (URSEA), and Peru (OSIN-
ERGMIN) have designated the regulator as the
authority responsible for the auction. In Mexico,
the market operator conducts the auctions.

ETKB, supported by a Commission of one
president and a minimum of four permanent
members are responsible for the implementation
of the auction. There are also other substitute
members for in case the permanent members
need to be deputized. The total number of
members in the Commission should be uneven.

- Asmore YEKA auctions are carried out and
other regulatory frameworks are developed,
the institutional setting for the auctions
might be needed to be strengthened.

A separate entity could be considered,
depending on how the sector grows.
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International Best Practices

Assessment

Power purchase agreements (PPA) & object of auction

Recommendations for Improvement

PPA:

The winners are awarded with a PPA at the final
auction price. The details of the PPA should be
announced in advance (preferably, the standard
PPA should be included as an annex in the
auction documents).

Most countries offer long-term PPAs in USS and
annually indexed. European PPAs are in Euros,
Brazil PPAs in their local currency (Reais), and
Mexican PPAs in either their local currency (Pesos)
or USS.

Obj : .
There might be different objects of auctions:
= Energy
= Capacity
- Budget (a pre-defined budget is
auctioned, not capacity, like in the

Netherlands)

Objects can be auctioned through two main
approaches:

- Single-item approach

- Multi-item approach

PPA is an important policy mechanism for
securing the income for the electricity generated.
Also, the 15-year limit of PPAs are established to
attract financing.

In addition to PPAs, the interviews highlighted
the importance of land and grid access guarantee
through YEKA auctions.

It was suggested that alternative approaches to
single-item approach could also be considered.

0 Itissuggested that there might
be a risk with the “winner gets all”
approach, by which the winning
consortium develops all auction
capacity, that project risks might be
created. For example, in case of a
project failure, single-item auctions,
impact on the sector might be high in
single-item-auctions (e.g., the winning
company closes business).

o  Disadvantageous conditions could
emerge for small and medium local
market players.

In October 2018, EMRA stated that the Forex-
based policy mechanism might be discontinued
and that institutions are carrying out research
on the possibilities of establishing a Turkish Lira-
based policy mechanism.

- Extending the PPA year limit to 20 years
is suggested to improve project financing
options and subsequently lower the offered
power purchase prices. Otherwise, the
winner is suggested to be provided with
additional financial (or risk mitigating)
instruments.

- Grid access is suggested to not only be
prioritised but also guaranteed when the
project sites are specified in the selected
zones.

- Forfuture YEKA auctions, the transition
to a multi-item auction approach with
smaller capacities, rather than a single-item
approach with large capacity is suggested
to be continued. This would allow several
investors and contractors to benefit, add
value, and more easily finance projects.

- ltissuggested to carry out smaller auctions
to meet local content requirements more
easily and cost-effectively. The second
onshore wind YEKA auction with 4x250 MW
capacities was regarded as a good step
towards achieving this goal. Much smaller
(50-100 MW) auction sizes are suggested to
be carried out;

- Formedium and small size market players
and projects,

0  Bidding processes for small and
medium scale project developers are
suggested to be simplified, paving the
way for bidding for small capacities.

0 Activities of small and medium scale
market players are suggested to be
supported.

o Different policy mechanisms, such
as feed-in tariffs, are suggested to
be designed for small projects and
different regions.

Recent developments:

In October 2018, the transformation to a multi-
item approach started:

- The second solar PV YEKA auction was
announced to be comprised of three
different items. This YEKA auction is
recently canceled.

- Second onshore wind YEKA auction
with 4x250 MW items was announced.

- It is stated by the government officials
that medium and small scale YEKA
auctions will be carried out. 40-50 MW
of solar PV capacity installations are
stated to be auctioned in every city in
the country.

> s —-
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International Best Practices

Technology

Assessment

Recommendations for Improvement

To efficiently promote renewables in the short
term, auctions should be open to all renewable
technologies, considering the country’s resource
availability.

If energy source diversification, and security of
supply and efficiency (greater medium and long-
term price reductions) are sought, technology-
specific auctions should be used with quotas for
each technology.

In markets with low penetration of renewables
and few players, governments tend to implement
technology-specific auctions. In more mature
markets with large scale project developers,
governments tend to transition to multi-
technology auctions.

UAE, Morocco, and South Africa are examples
of countries implementing technology-specific
auctions (for wind or solar).

Mexico implements multi-technology auctions
covering all renewable energy technologies.

In Chile auctions are technology-neutral.

Brazil implements all types of auctions, for one
specific renewable energy technology, for all
renewable energy technologies, and neutral
(fossil and renewable).

YEKA auctions are technology-specific. There has
been one YEKA auction for solar PV and one for
onshore wind in 2017. In 2018, one YEKA auction
is announced for each of these technologies. The
second onshore wind YEKA auction is planned

to be carried out in 2019. The second solar PV
YEKA auction is recently canceled. Another YEKA
auction was announced for offshore wind, but is
recently postponed to 2019.

Turkey’s primary objective is to develop the local
industry; therefore, implementing technology-
specific auctions is the right decision.

Until the market is mature enough, the
current technology-specific approach is
regarded as the most appropriate. After
the market matures, implementing multi-
technology or technology-neutral auction
models are suggested to be considered.

Implementation of the YEKA auction model
could also be an important opportunity

to deploy enabling technologies such as
battery storage, but the need for storage
and the pros and cons of carrying out joint
or separate auctions should be thoroughly
assessed.

Implementation of the YEKA auction model
could also be an important opportunity to
support other renewables such as biomass,
biogas, waste, and geothermal development
for different uses.

Site

The importance of location differs by country
and depends on factors such as country size,
transmission infrastructure, available resources
and their proximity to demand centres, social
acceptance, and local value creation.

To achieve economic efficiency, auctions
should be site-neutral. In cases where locational
distribution of projects is pursued for reasons
such as avoiding congestion in the transmission
network, avoiding social rejection, and
maximizing rural development, specific project
sites could be identified, or zoning exercises
could be carried out like YEKA auctions. YEKA
auctions prioritise specific areas for installation,
with capacity quotas established based on

the transmission infrastructure’s technical
parameters.

Mexico and Uruguay announced a capacity limit
on awarded electrical nodes.

In Turkey, high capacity factors used for the
profitability of projects are limited. So, YEKA
auctions prioritise specific areas for installation,
with capacity quotas established based on

the transmission infrastructure’s technical
parameters. YEKA auction zones are selected
towards a compromise on connection capacity,
and access to land and resources. This means that
selected regions might not necessarily be the best
sites in terms of energy potential.

YEKA auctions provide support for licensing
processes. Experiences in Europe show that costs
increase mainly due to delays in licensing.

Although support is provided, secure transmission
of variable electricity for renewable resources is
not guaranteed. On some occasions, electricity
could not be purchased and integrated to the grid.

Two major concerns were raised during the
stakeholder consultation:

0  Forcompanies that were already
active within YEKA auction zones,
zoning might limit the possibility of
connecting to the grid.

0  Zoning may also limit development
outside YEKA auction zones, due to
the incertitude on upcoming auction
zones under the YEKA auction model.

Although zoning is generally regarded as a best
practice, it will be beneficial to incorporate
region-specific location approaches.

Itis suggested to develop a medium and
long-term framework through zoning
activities, announce the prioritized
locations, and provide sufficient resource
measurements for bidders to improve
predictability.

It is suggested to guarantee expedited
licensing and secure transmission of variable
electricity for renewable resources auctioned
under the YEKA model.

Each region in Turkey has unique conditions,
advantages, and improvement points. The
location model is suggested to be chosen
with these factors in mind, and models are
suggested to be differentiated for different
auction elements. Thus, zoning model is
suggested to be implemented along with a
free-location model, depending on auction
elements and conditions.

In order to promote investment in different
regions, it is suggested to introduce
premiums rather than a fixed tariffs. For
example, higher PPAs are suggested to be
received at lower speed locations to enhance
geographical balancing of investments.
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International Best Practices

Project size

Assessment

Recommendations for Improvement

Project size restrictions should be determined
by external factors such as transmission grid
capacity or environmental regulations, and not
necessarily be mandated by the auction design.

In the first onshore wind YEKA auction, it was
specified that in each location pre-defined in
the auction, wind projects of a minimum 50 MW
capacity should be developed.®

There are no specifications regarding the
minimum project size in other YEKA auctions.

Project size are suggested to be determined
based on technical and resource constraints;
such as resource availability, resource
variability, and available transmission
capacity.

Type of auction

Depending on the process, auctions can be
classified into sealed-bid, dynamic, and hybrid
auction models.

Sealed-bid auction model is the most popular
and easy-to-implement auction type, and has
provided the optimum results so far.

Hybrid auctions are generally used to extract
value from bidders in auctions of goods with
lesser-known values. Thanks to disclosed bids,
it reduces the “winners’ curse effect”* but
increases risks for collusion.

Most countries apply the sealed-bid auction
approach. Besides Turkey, the hybrid approach is
also observed in Brazil and China.

Considering that the winner will not only deploy
the projects but also carry out the manufacturing
activities, establish R&D facilities, and meet the
mandatory local content requirements, applying
the hybrid auction model enables access to
more information during auction processes,

and is preferable to the sealed-bid model for it
presents the opportunity to better identify “real”
market values, avoid overpayments, and reduce
underbidding.

Dynamic auctions like hybrid YEKA auctions are
more vulnerable to implicit collusion; however,
implicit collusion did not occur in YEKA auctions
since they were single-item, “winner gets all”
auction approaches.

Reverse auction method is standard
procedure in this sector.

Ceiling prices

Ceiling prices are needed to avoid unexpected
Costs.

Interviews revealed that investors appreciated
disclosed ceiling prices, which gives them

a preliminary idea of how competitive the
consortium has to be, allowing for early drop out
and reducing transition costs.

The final price was reduced by more than 50%
from the ceiling price in the first onshore wind
YEKA auction, suggesting that the ceiling price
had been high. Nevertheless, overpayment due
to a high ceiling price did not occur, thanks to the
descending clock auction design.

Technological advancements decreased ceiling
prices, yet current dramatic increases in financing
costs might deter investors.

Ceiling prices are suggested to continue to
be practised and disclosed in future YEKA
auctions;

Increases in financing costs and
developments in technology costs
are suggested to be considered while
determining ceiling prices.

Requirements

To reduce underbidding

for project developers:

administrative, legal, and financial requirements,
as well as proven experience in similar projects
are often demanded to assess developers’
capacity.

for projects:

connection permits, resource assessments, and
environmental impact assessments are often
required, adapted for each technology.

Stakeholders did not find the expertise
requirements requested in YEKA auctions
stringent enough and highlighted them as a
potential source of risk.

Another expressed concern was the risks
associated with the possibility of transferring the
auction rights to different market players.

In addition to financial guarantees, pre-
qualifications such as project development
experience are suggested to be required.

Main guarantee and requirement conditions
are suggested to focus on the capacity of
bidders to realise the project in question.

Transferability of auction rights are suggested
to be limited, monitored, and a clear project
implementation timeline is suggested to be
required.

> s —-

° The individual projects of up to 1 GW capacity awarded should have at least 50 MW each.

1 Winner’s curse effect is a tendency of the winning bid in a reverse auction to overpay and underbid for the intrinsic value
or true worth of an item. Due to incomplete information, emotions, or any other number of factors regarding the item being
auctioned, bidders can have a difficult time determining the item’s intrinsic value (Warren et. al., 2009).
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International Best Practices

Guarantees

‘ Assessment

Recommendations for Improvement

Financial guarantees are needed to avoid
underbidding.

Auctions should require bid bonds to guarantee
the signature of the contract, and completion
bonds to secure the construction of the project
on time. The level of these guarantees clearly
effect the realisation of projects.

YEKA auctions require both bid bonds and
completion bonds.

Stakeholders suggested to increase required
guarantee levels to ensure the reliability of the
bidder and the successful completion of the
project, both in the first solar PV and onshore
wind YEKA auctions as to compensate for
potential losses in the case that the winning
consortium defaults.

Stakeholders also suggested to ensure that
the bidding capacity of small and medium size
enterprises is not limited by financial guarantees.

For the second onshore YEKA auction and
the recently canceled second solar PV YEKA
auction, guarantee levels were suggested to
be increased to ensure the reliability of the
bidder and the successful completion the
project.

To facilitate diverse actor participation and
regional benefits, lower financial guarantees
are suggested to be developed specifically
for medium and small-scale project
developers.

Local content requirements

Local content requirements pursue maximising
social benefits through industrial development
and job creation.

Empirical studies on the application of local
content requirements to renewable energy proj-
ects show that local content requirements reduce
economies of scale and thus increase project
costs and electricity prices in wholesale markets.

When making a decision to incorporate local con-
tent requirements, their level and possible evolu-
tion in time, market maturity and local industrial,
human, infrastructure, and financial capacity
should be considered.

Local content requirements are generally
secondary objectives in auctions. In the case

of YEKA auctions in Turkey, local industry
creation and technology transfer are the primary
objectives.

Stakeholder consultations yielded much
feedback on local content requirements:

- Turkey needs a sustainable renewable
energy market.

- Local content has its own costs and the
shares required for local content needs to be
reevaluated.

- Comments received by investors indicate
that mandatory new manufacturing facilities
might be inefficient since the technology
evolves very fast, and it will be difficult to
promote technological dynamism in future
YEKA auctions.

- Iftheinvestments for manufacturing
facilities are not successful, the project
cannot be developed. This creates project
risks.

- Adecrease inimported panel prices for solar
PV might limit the domestic development of
these technologies.

A holistic approach is suggested to be
adopted for the establishment and
sustainability of a domestic renewable
energy sector:

0 YEKA auction model is suggested to be
one of the many policy mechanisms
supporting the establishment of a
domestic renewable energy sector.

0 Local content requirements are suggested
to be implemented not only in licensed
production but also in others.

0 Local market installations in the mid and
long term are suggested to be guaranteed.

Local content requirements are suggested
be tailored in a way that ensures that Turkey
benefits from low international technology
prices, while costs for Turkish consumers do
not increase. For this purpose:

0 Local content requirements rates are
suggested to be reevaluated for the needs
of each project, and premiums are paid for
extra local content.

0 Changes to local content requirements
are suggested to be limited to achieve
predictability.

Installation of efficient and innovative
technologies are suggested to be supported
with additional measures.

More specific technical requirements
are suggested to be specified for the
components that satisfy local content
requirements.

Technology applied by local content
requirements and the technology used in
the field are suggested to be particularly
considered in terms of compatibility.

Preventive measures are suggested

to be taken to ensure the success of

project realisation for cases in which the
development of local manufacturing facilities
is mandatory before project development.

Adequate measures are suggested to be
taken, particularly in solar energy, to make
sure that the decrease in imported panel
prices do not become a significant factor that
limits development in targeted technologies.
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International Best Practices

Selection criteria for winning bids

‘ Assessment

Recommendations for Improvement

From an economic point of view, the lowest price
should be selected.

Multi-criteria selection systems are more complex
to implement and should be well-defined in
advance for mitigating the perception of not
being transparent.

Most countries use the lowest price method for
selecting the winning bids. South Africa is the
most popular example among countries that
implement a multi-criteria assessment selection
system, which include social aspects.

Selection criterion applied in YEKA auctions was
the lowest price method - a best practice.

Best practices are already being applied for
the selection criteria for winning bids.

Establishing the final price

“Pay-as-bid” approach should be used to
establish final prices. This most commonly
used approach provides the bidders with the
advantage of price certainty in case of winning.

Spain is one of the few countries that applies the
“marginal price” approach, where all winning
bids get the same tariff as the last accepted offer.
This option is not a good practice for establishing
final prices.

YEKA auctions applied the “pay-as-bid” approach
- a best practice.

Best practices are already being applied for
establishing final prices.

Penalties

Sanctions often occur due to delays in
commencing operations, and generation
shortfalls. Sanctions should be made very clear to
the bidder to evaluate associated risks.

Stakeholders found sanctions to be clear but not
enough to ensure that the bidder commences
operations on time and that the right amount of
electricity is generated.

Penalties for non-compliance or delays

are suggested to be increased to levels

that ensure that the bidder commences
operations on time and the right amount of
electricity is generated.

Policy mechanisms

Additional policy mechanisms like access to land,
financing, and reduced administrative processes
are often offered to winning bids. These policy
mechanisms should be made clear in advance to
allow for the evaluation of potential discounts in
bids.

Stakeholders highlighted access to land,
transmission rights, and tailored administrative
processes as policy mechanisms for YEKA auction
winners. These policy mechanisms for successful
project implementation are well received by
market players.

Additional policy mechanisms provided to
winning consortiums are regarded as positive
practices for project implementation.

Access to transmission grids are currently
prioritised. These are suggested to be
guaranteed in future occasions.

Information and transparency

To attract bidders, calls are suggested to aim for
maximum international publicity.

Facilitating access to information such as
administrative processes, transmission systems,
and resource assessment reduces transaction
costs.

Transparency portals with information on past
and ongoing auctions are suggested to be
established as a best practice.

There is no comprehensive portal with
information on past and ongoing auctions in
Turkey.

Not all zones auctioned under the YEKA
model have gone through public consultation.
Therefore, social acceptance issues might be
encountered in some projects.

A portal that contains all auction
information facilitating bidding in ongoing
auctions (information on land, connection
capacities, resource measurements, etc.) are
suggested to be established.

All information from concluded auctions
are suggested to be made mandatorily
available.

Energy Exchange Istanbul Transparency
Platform is suggested as a good exemplary
portal.

To ensure social acceptance, public
consultation is suggested to be pursued for
all the project zones auctioned under the
YEKA model.
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International Best Practices

Financing opportunities

‘ Assessment

Recommendations for Improvement

Market players suggested that attracting funds
and increasing financing opportunities through
government, private sector, and national and
international financing institutions are essential
for the sustainability of a domestic renewable
energy market.

Itis suggested to attract international
capital and investor attention for creating
sustainable financing.

In order to attract international capital

and investor attention, it is suggested that
liquidity in the domestic currency market
is increased, level of financing costs are
decreased, adequacy of the bankability
criteria are reevaluated, and factors in
determining ceiling prices in YEKA auctions
are reevaluated.

Non-recourse project financing is suggested
as one of the instruments that could be used
to attract international capital.

Processes

- Thetimeframe between the date of YEKA
auction announcement and the submission
deadline should be extended, considering
the need to form consortiums, carry out
technical and financial assessments, etc.

- The main challenge of project
implementation is expected to be meeting
the deadlines for commencing operations.

- The whole project development cycle
responsibility is currently shouldered by the
project developer.

- Thereare no publicly available resource
measurements. Sites in the selected
zones are identified after the auction, and
their measurements are expected to be
shouldered by project developers. Resulting
risks create upward pressure on project risk
and consequently final bid prices.

- Thelack of resource management results in
each bidder using their own resources for
these measurements. Moreover, a sound
and reliable resource measurement can only
be carried out in a year. These factors cause
resource waste, risks, and increased prices.

More time is suggested to be allowed to
prepare for auction bids, which would enable
project applications with better price levels.

Itis suggested that there is an opportunity to
provide clearer terms of reference regarding
administrative processes and licensing. To
exemplify, the regulatory body, EMRA, might
coordinate the implementation process,
while the developer is responsible for
acquiring the permits.

Government institutions are suggested

to take the responsibility for resource
measurements, and provide measurement
data for investors in exchange for a fee,

if needed. This is suggested to decrease
transaction costs.

Second onshore wind YEKA auction

The adoption of multi-item approach
of 4x250 MW is regarded as a positive
development.

The lower ceiling prices (USS$5.5 ct/kWh)
with respect to the first onshore wind YEKA
auction (with USS7 ct/kWh) is regarded to
be in line with price developments.

The identification of technology
specifications in the auction announcement
is founds as a positive development.

> s =
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International Best Practices ‘

Second solar PV YEKA auction (Recently canceled)

Assessment

Recommendations for Improvement

At the moment, the solar panel production
localisation rate is around 40-50%. There was
concern that the 60% localisation rate might
not be met.

Criteria regarding previous experience of
bidders were suggested to be added to the
auction specifications.

Precautions were suggested to be taken
against the potential contradictory effect that
cell efficiency technology criteria might have
created on the sector in terms of addressing
to only one cell technology.

Local content requirements were suggested
to target panel efficiency instead of cell
efficiency to increase the technological
elasticity/flexibility in reaching the efficiency
rates.

It was announced that for the recently
canceled second solar PV YEKA auction,
instead of a 1 GW auction comprised of three
projects, three auctions were going to be
carried out (500 MW at Sanliurfa-Viransehir,
200 MW at Hatay-Erzin, and 300 MW at Nigde-
Bor). This was expected to ease project
financing and contribute to the increasing
competition in the sector.

The Energy Storage System that was
included in the draft of the second solar PV
YEKA auction specifications was not included
in the final auction notice. Another auction
for Energy Storage System was decided to
be carried out, for which another roadmap
was announced to be drawn. Moreover,
the auction did not include conditions
such as long-term R&D obligations and
establishment of a factory. These, coupled
with decreasing prices in panel production
inputs and materials, were expected to
result in significantly lower final auction
prices. Also, the decrease in ceiling prices
were found to be in line with the price
developments in solar PV sector.

The early announcement of the auction
was expected to have positive effects on
attracting international investors.

The shareholders stated that their worries
and recommendations were addressed
after the draft auction announcement
and implemented in the final YEKA
announcement.
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International Best Practices

Offshore wind YEKA auction!! (Postponed)

Assessment

Recommendations for Improvement

The administrative processes at offshore
YEKA auctions are found to be not simple

Proposed locations for the postponed
offshore wind YEKA auction are suggested

to not be the most suitable in terms of wind
speed and direction, water-depth, and
maritime traffic, and it is suggested that they
also do not meet the conditions for adequate
capacity factors. Thus, the locations are

not optimal in terms of wind resources.

Key arguments for selecting these sites

were optimizing transmission and avoiding
congestion when injecting 1.2 GW in one
substation.

Itis suggested that due to lack of resource
measurements, questions about suitability
of the project locations, and high capital
costs, there is more uncertainty for offshore
YEKA auction bids compared to other YEKA
auctions.

It is suggested that meeting local content
requirements can be challenging for the
postponed offshore project auction.

Turkey has not yet established a local
offshore supply chain. It is suggested that
logistics and localization challenges might
occur for offshore supply chains, such as ship
routes and vessel suppliers.

Itis suggested that meeting the auction’s
proposed construction deadlines might be
challenging.

Since Turkey has no previous experience in
offshore wind energy markets and auctions, it
is suggested that the ceiling price might have
a direct effect on attracting investors.

Itis suggested that it is important that
offshore YEKA auction is competitive at an
international level to attract technology
providers / international project developers.

Administrative processes at offshore YEKA
auctions are suggested to be simplified.

Offshore YEKA auctions are suggested to be
developed over a longer period and with
consultation from global offshore wind
investors.

Modelling the countries who have effectively
promoted offshore wind, as much
information as possible are suggested be
made available on the project sites.

Ambitious midterm and long-term targets for
offshore wind are suggested to be specified.

Higher or no ceiling prices are suggested to
be specified to make sure the offshore YEKA
auction is competitive at an international
level and can attract international project
developers.

Recent developments:

The offshore YEKA auction is postponed to
2019.

I Note that the suggestions regarding offshore wind YEKA auction is based on the stakeholder consultations regarding the
offshore wind YEKA announcement of 2018.
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6. Recommendations for future YEKA auctions
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Turkey successfully held its first round of YEKA auctions in 2017; two 1 GW size solar

PV and onshore wind projects were awarded at record prices. In 2018, the government
announced three new YEKA auctions: one for onshore wind with a total capacity of 1 GW
(4x250 MW), one for solar PV with a total capacity of 1 GW (500 MW, 300 MW, and 200
MW), and one for offshore wind with a total capacity of 1.2 GW. The solar PV YEKA
auction is recently canceled, and offshore wind YEKA is postponed earliest to 2019.
YEKA auctions are announced to play a pivotal role in the government’s commitment
to install more renewable energy capacity.

These advances, accompanied by the achievements under YEKDEM and pre-licence
auctions, are important and promising for the development of a local manufacturing
capacity, technology transfer, and establishment of a competitive domestic market
for low-cost renewable energy—all in accordance with Turkey’s industrial strategy.
According to SHURA's grid integration study titled “Increasing the Share of Renewables
in Turkey’s Power System”, released in May 2018, the transmission grid in Turkey can
integrate a share of wind and solar energy as high as 30% by 2026—if planning starts
today. The share of wind and solar PV is set to grow in the coming years as Turkey
utilises more of its local resources.

The auction model is a learning process. YEKA auctions will improve as Turkey’s
auction design evolves, benefitting from its own and the global experience at large,
and complemented by other policy mechanisms such as a post-2020 floating YEKDEM,
indexed to YEKA auction cost trends and/ or a more dynamic version of the current
YEKDEM and pre-licence auctions. This report is prepared in close collaboration with
Turkey’s energy sector stakeholders and investigates in which areas and how the YEKA
auction design can be further developed to adapt to domestic conditions and market
needs. For this purpose, a comprehensive literature review was carried out to identify
policy mechanisms for wind and solar PV installations in Turkey and to assess the
performance of YEKA auctions based on a methodology developed for the European
Commission. The gaps in the elements of Turkey’s auction design were identified
through a comparison with the corresponding experiences in 29 other countries, and
stakeholder views and recommendations were collected through a survey based on
the assessment of individual components of YEKA auctions.

The suggestions in this report will assist the government’s rapidly evolving YEKA
auction policy model for realising the most cost-effective auction design and
regulatory framework to support the creation of a sustainable renewable energy
industry capable of meeting the demands of Turkey’s growing energy markets and
strongly positioning Turkey in the competitive global market. These suggestions aim
to foster the already dynamic learning process regarding YEKA auctions among energy
sector actors and help enhance the regulatory framework for this policy mechanism in
away most suitable for Turkey’s unique needs and priorities. To this end, nine priority
areas were identified for improving the YEKA auction design on the way to increasing
renewable energy’s share in Turkey in a sustainable manner. Itis important to point
out that the second new onshore wind and solar PV auctions that will be carried out in
2019 take into consideration some of these priority areas:
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« Consider system impacts when determining location and capacity size: When
selecting zones and capacity sizes, regional characteristics are suggested to be
considered. YEKA auctions are suggested to evaluate factors beyond resource
availability such as available transmission capacity, local demand, and local value
creation. Different regions can offer unique and varying benefits, such as demand
distribution or value creation potential.

« Create investor confidence through regularity/periodicity: Setting an official
calendar or periodicity for YEKA auctions and/or YEKDEM with fixed and frequently
recurring dates, volumes, and locations, would provide transparency and market
certainty for investors is suggested. Setting up a calendar can be complemented
by energy demand projections, inter-institutional cooperation and process
management, and prolonged PPAs.

« Diversify capacity size: Carrying out multi-item auctions, instead of a large
single-item auction where the winning consortium is rewarded with all auctioned
capacity, is suggested as it might be the key to providing the means for sustainable
market development and to supporting the diversity of actors and thereby
reducing the risks associated with project failure.

+ Increase access to sustainable financing: Attracting funds and increasing
financing opportunities through governmental, private sector, and national
and international financing institutions is suggested as it might be the key to a
sustainable renewable energy market. One way to create sustainable financing for
market players is to attract international financing. However, certain conditions
need to be met for attracting international capital and investor attention, such as
increased liquidity in the domestic currency market, decreased level of financing
costs, reevaluated adequacy of the bankability criteria, and reevaluated factors in
determining ceiling prices in YEKA auctions.

« Ensure timely delivery of projects: The requirements and guarantees provided by
bidders, and the penalties for delays or non-implementation are suggested to be
reevaluated and enforced to ensure that the winning bidder has the capacity and
willingness to realise the project(s).

« Promote technological dynamism: Installation of efficient and innovative
technologies are suggested to be supported with adequate measures so that
local production is in line with the technological dynamics of the renewable
energy industry. To support the diffusion of these technologies, local content
requirements are suggested to favour the latest technology that will create the
most added value.

« Support the YEKA auction model with other policy mechanisms: YEKA auction
model is suggested to be supported by other policy mechanisms to meet the needs
of different actors and project types. Updating YEKDEM after 2020 and indexing
to YEKA auction cost trends could be an option. This would provide an additional
market for small and medium-size investors and expand the geographic reach
of investments, resulting in both a positive system and broader socio-economic
impact.

42 Opportunities to strengthen the YEKA auction model for enhancing the regulatory framework of Turkey’s power system transformation



> s =

43

Transfer learnings to other dispatchable renewable energy technologies:

The accelerated development of the domestic renewable energy market due to
YEKA auctions is suggested to be used as an opportunity to create synergies with
other dispatchable technologies such as biomass and geothermal energy. YEKA
auctions have been a successful tool in decreasing the costs of renewable energy
technologies. This might indicate similar outcomes for other renewable energy
technologies, yet it is important to note that biomass and geothermal costs depend
on additional factors like feedstock price and availability, as well as geographical
constraints.

Monitor and evaluate the effects of YEKA auctions on the domestic renewable
energy market: Renewable energy in Turkey is still at a low base in terms of

total installed capacity. In addition, the market is evolving fast with technological
developments, and changing costs and policies. YEKA auctions could play a central
role in this rapidly evolving market. Continuous monitoring and evaluation of

the impacts of YEKA auctions on the domestic renewable energy market might

be crucial to ensure their cost-effectiveness in the following years. Moreover, an
information and transparency portal are suggested to be established to enhance
the information flow between policy makers and market players. This portal should
be designed as a single gateway to access all relevant information on the past,
present, and future auctions. This would increase market player confidence and
reduce transaction costs for bidders.
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Annex A: Guiding Survey Questions

Guiding questions

Design and Assessment of Renewable Electricity Auctions in Turkey

Date: Place: Start: End:

Discussion:

General:

1. General assessment of the YEKA auction, positive aspects and possible improvements.
2. Is 1 GW-size contract call sufficient to attract project developers and manufacturers?
On design:

3. Didyouhaveenoughtimetosufficiently prepare yourbid afterthe call was announced? Was the call sufficiently publicised?
4. Were the administrative processes clear? Was the information provided useful?

5. Were the percentage of local content requirement low/realistic/ambitious?

6. Any recommendations to improve the offered PPA?

7. Advantages and disadvantages of site-specific auctions.

8. Was the reverse auction process promoting reckless bids?

9. Anycomments on the ceiling price?

10. Were financial guarantee requirements low/realistic/high?

11. What was the impact of YEKA auction design in on the support for the administrative processes, for the connection

infrastructure and land use?

Next steps

12. Isthe 20 GW goal by 2023 reasonable?

13. What are the main challenges in achieving this target (transmission, local content, availability of finance, etc.)?
14. Itis advisable to continue with high-volume single-item auctions?

15. Itis feasible to keep/increase the local content rules?

16. Does the winner have a significant advantage in future calls due to the already developed manufacturing capacity?

47 Opportunities to strengthen the YEKA auction model for enhancing the regulatory framework of Turkey’s power system transformation



Annex B: Stakeholder Meeting Minutes

Targets

Side Effects

Calendar

Diversity of actors

YEKA auctions were developed with two main objectives: (i) overcoming the problems related to licensed investment,
through development of the project zones by the state; (i) developing a domestic renewable energy market,

Development of the project zones by the state institutions in the first YEKA auction made taking steps towards local
content development easier for the manufacturers and project developers,

In course of time, the development of project zones is transferred to project developers, and development of a
domestic renewable energy sector target gained prominence.

It was pointed out that auctioning large capacities gives stakeholders the impression that it is desired to have large
market players in the market,

It was stated that financing difficulties were experienced related with auctioning of large capacities:

= Ontheone hand, finding affordable financing is expected to be more difficult since the development
credits and export credits do not cover the production of domestic equipment,

= Onthe other hand, a financing institution is supposedly found when a project is feasible.

The selection of undeveloped wind zones increases the project risk. This also causes problems in the preparation of
proposals for large-scale capacity installations. For example, problems with the zoning permits are expected to arise,

Large project sizes and the slowdown of projects with lower capacities negatively affect the development of the
domestic subsidiary industry,

Other licensed projects have come to a halt. Market players have been waiting for 2020 to realize the projects,

There are some concerns about the competition in future YEKA auctions, with the anticipation that the diversity of
actors will decrease,

With the anticipation that the diversity of actors will decrease, there are questions about the sustainability of the wind
turbine market related with the domestic turbine manufacturing facility, which is required to be developed by the
winning consortium of first onshore YEKA auction carried out in 2017.

There currently is no established YEKA calendar,

For sustainable development of a domestic renewable energy sector, establishing a calendar, created according to
the energy demand projections in Turkey, while containing information on the frequency of YEKA auctions, and the
underlying need for development and implementation of YEKA auctions stands out as a crucial need for predictability,

Periodicity enables projection and investment planning for future YEKA auctions,
Periodicity stands out as an important need to plan and maintain the validity of the resource measurements,
Periodicity will increase the diversity of foreign players in the market,

Establishing a calendar or periodicity is suggested to be supported by improved inter-institutional cooperation and
process management.

It is suggested that financial guarantees should be decreased, so that small and medium-sized project developers can
offer bids more easily,

In order to facilitate the bidding of small and medium-sized project developers, paving the way for bidding on small
capacities is suggested.
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Local content requirements

- Aholistic approach and other policy mechanisms additional to YEKA auction model are suggested for the
establishment of a sustainable domestic renewable energy sector,

- lItissuggested to implement local content requirements not only in licensed production but also in others,
- Itissuggested to pay additional premiums instead of determining local content requirements rates,
- Thesuggestions regarding the local content requirements rate changes are as follows:

= Restricting the local content requirements rate changes for predictability,

= Determining local content requirements based on the needs of that particular auction,

- Quantity of panels imported increase by the decrease in prices of solar panels. This is accompanied by the increase
of local content not in the domestically produced panels but the materials used with these panels. This situation
is underlined as a factor that might limit the desired development in the intended technologies by local content
requirements,

- Local content requirements rates are suggested to target panel efficiency instead of cell efficiency. This is suggested to
increase the technological flexibility in reaching the efficiency rates,

- Itissuggested to particularly consider the compatibility between the targeted technology by local content
requirements and the technology used in the projects.

Ceiling price

- Technological advancements have had a decreasing effect on ceiling prices. However, this is decoupled with dramatic
increases in financing costs, which might have negative effects in attracting investors. It is suggested that increases in
financing costs are taken into consideration while determining ceiling prices in the future YEKA auctions.

Processes

- Itwas pointed out that the project developers would be fully responsible for the project development processes,

- Thelack of resource managements results in each bidder using own resources for the measurements. A sound and
reliable resource measurement can only be carried out in 1 year. These factors result in waste of resources, creates
project risks and thus increase final prices,

- Government institutions are suggested to take the responsibility for the resource measurements, and to provide the
measurement data to the project developers, for a fee if needed. This is suggested to decrease the energy transition
COsts,

- Itwas pointed out that in the previous YEKA auctions the time allocated for the preparation of the bids was not
adequate to form the consortiums.

Location

- Theintegration of electricity generated from renewable energy sources, such as wind and solar, is currently not
guaranteed. There are cases of the electricity produced could not be purchased due to problems in the grid,

- Inordertoimprove predictability, it is important to define a medium and long-term framework by performing zoning
activities, provide information about these zones and provide adequate measurements to bidders,

- Different regions in Turkey have different conditions, advantages and improvement points. It is suggested to choose
the location model keeping these factors in mind. The location models should be differentiated in terms of different
auction elements. For example, a free-location approach can simultaneously be used with zoning model, in different
regions, differentiated for different regional characteristics.

Distributed generation

- Distributed generation technologies and applications are suggested to be supported by different policy mechanisms
until they can manage on their own,

- ltissuggested that there is a need for a legislation regarding hybrid generation. This regulations is suggested to regulate
the self-consumption of solar energy processes of thermal and geothermal power plants.
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Second Solar PV YEKA Auction

In the second solar PV YEKA auction, it is suggested to adopt a multi-item auction model; thus, carry out different
auctions in different locations, decrease the capacity to be auctioned and increase the number of auctions,

Itis suggested to add criteria regarding previous experiences to the auction specifications,

Precautions are suggested to be taken against the probability of the contradictory effect that cell efficiency technology
criteria might create on the sector in terms of targeting only one cell technology,

Currently there is no local capacity to meet 51% local content requirements in Energy Storage System (ESS) criterion in
Turkey,

Currently, solar panel production local content rate is around 40-50%. This rate is not sufficient to meet 60% local
content requirements rate,

Itis suggested that there should be a separate YEKA auction for Energy Supply Storage.

Power Purchase Agreement (PPA) & object of auction

- Itissuggested to adopt multi-item auction approach rather than one-item auction.

Technology

Information and transparency

Guarantees

Offshore wind YEKA auction

The use of technology-specific approach is suggested as being the best approach. It is suggested that technology-
neutral auction model can be implemented after the market matures.

It is suggested that an information portal is needed,

This portal is suggested to contain all the auction information (information related with land, measurements, etc.),
and itis suggested to make all the information from past auctions mandatorily available,

EXIST Transparency Platform is suggested as a good portal example.

It is suggested to increase the guarantee levels both in solar PV and onshore wind YEKA auctions to the level that
they create sufficient access barriers to compensate for the losses that might occur if winning consortium defaults
the implementation of the project,

Transferability of auction rights is stated to create project risks,
Main guarantee and requirement is suggested to be the capacity of bidders to realise the projects,

In addition to financial guarantees, pre-qualifications such as project development experience are suggested to be
required.

The processes of offshore YEKA auctions are not found to be simpler than other YEKA auctions,
YEKA auction is evaluated as having many uncertainties such as location and CAPEX,

It is pointed out that the chosen project zones are not suitable in terms of wind, water-depth and maritime traffic, and it
is suggested that these parameters do not meet the conditions for adequate capacity factors,

It is suggested that there are questions regarding the lack of an offshore wind supply chain. Also, there are uncertainties
about localization possibilities of these supply chains, such as ship routes and vessel suppliers,

It is stated that the ceiling prices defined during the YEKA auction might have negative effects in attracting investors,
and the YEKA auction does not have a high competitive advantage in international level for the technology providers
/ project developers. It is suggested that the attraction of international project developers can be drawn through
specifying higher or no ceiling prices,

It is suggested to have a longer preparation period for the project development. Also, it is suggested to consult global
offshore wind investors in the auction development processes.

> s —-
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Annex C: Worldwide distribution of auction design elements

Figure 2: Worldwide distribution of auction design elements
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About Istanbul Policy Center at the Sabanci University

Istanbul Policy Center (IPC) is a global policy research institution that specializes in key social and political issues
ranging from democratization to climate change, transatlantic relations to conflict resolution and mediation. IPC
organizes and conducts its research under three main clusters: The Istanbul Policy Center-Sabanci University-
Stiftung Mercator Initiative, Democratization and Institutional Reform, and Conflict Resolution and Mediation.
Since 2001, IPC has provided decision makers, opinion leaders, and other major stakeholders with objective
analyses and innovative policy recommendations.

About European Climate Foundation

The European Climate Foundation (ECF) was established as a major philanthropic initiative to help Europe foster
the development of a low-carbon society and play an even stronger international leadership role to mitigate
climate change. The ECF seeks to address the “how” of the low-carbon transition in a non-ideological manner. In
collaboration with its partners, the ECF contributes to the debate by highlighting key path dependencies and the
implications of different options in this transition.

About Agora Energiewende

Agora Energiewende develops evidence-based and politically viable strategies for ensuring the success of the clean
energy transition in Germany, Europe and the rest of the world. As a think tank and policy laboratory, Agora aims to
share knowledge with stakeholders in the worlds of politics, business and academia while enabling a productive
exchange of ideas. As a non-profit foundation primarily financed through philanthropic donations, Agora is not
beholden to narrow corporate or political interests, but rather to its commitment to confronting climate change.
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