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1

INTRODUCTION

Kalyon Enerji Yatırımları A.Ş. is planning the development and operation of the Karapınar Solar Power Plant,
having a total installed capacity of approximately 1 GWAC and being realized on 19.2 km2 of land located NorthWest of the town of Karapınar, Konya Province, Turkey.
In the context of the Environmental and Social Impact Assessment for the Karapınar SPP, the execution of a
Climate Change Risk Assessment is needed, in line with the latest version of the Equator Principles (IV, dated
July 2020) and the Recommendations of the Task Force on Climate-related Financial Disclosures.
The present document constitutes the Climate Change Risk Assessment report according to the abovementioned requirements and is articulated as follows:


Chapter 1 constitutes the introduction to the document;



Chapter 2 provides a brief overview of the Karapınar SPP project;



Chapter 3 describes the methodology for the analysis;



Chapter 4 is the core part of the analysis and includes the Climate Change Risk Assessment, describing the
ongoing and expected changes in climate patterns and evaluating the climate-related physical and transition
risks;



Chapter 5 focuses on greenhouse gases and provides a quantification of the project-related GHG emissions;



Chapter 6 draws the conclusions of the analysis.
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PROJECT OVERVIEW

Kalyon Enerji Yatırımları A.Ş. (hereafter: Kalyon) plans to develop and operate Karapınar YEKA Solar Power
Plant Project (hereafter “Karapınar SPP” or “the Project”) with a total installed capacity of approximately 1 GWAC
on a land area of approximately 19.2 km2 to the North-West of the town of Karapınar, Konya Province, Turkey.
The project is planned to be built in two phases over a 3-year period (200 MW Phase-1 is planned to be
operational in the 2nd half of 2020 and 800 MW Phase-2 is planned to be operational in the 1st half of 2023) and
be fully operational in 2023. Once fully operational the Project will generate 2,300 GWh/y of electricity.
The Project consists of a ground mounted PV plant (“the Plant”) connected to the national electricity grid through
two separate grid connection points via two new substations, one in the northern section of the Project site and
one on the southern edge. Grid connection will be through two separate transmission lines: one 400 kV line
between Konya-4 and Yeşilhisar substations, and the other 154 kV line connecting to the Karapınar Substation.
A summary of the key project characteristics is provided in Table 2.1.
Table 2.1:
Project Characteristic
Number of PV Modules
Number of Inverter Stations
Total Installed Capacity

Substations

ETL Connection to Network

Key Project Characteristics
Description

14,040
200 MW Plant consists of 66 inverter stations
800 MW Plant consists of 264 inverters stations
1,300 MWDC / 1000 MWAC with tracker
YEKA 400kV Substation will redirect 800 MW to existing Konya-4TM and
Yeşilhisar transformer substation
YEKA 154kV Substation will redirect 200 MW to existing Karapınar transformer
substation
400kV transmission lines connecting YEKA 400kV Substation to 400 kV Konya4TM and Yeşilhisar transformer substation
154kV transmission line connecting YEKA 154kV Substation to Karapınar
transformer substation.

The Plant will be located in Fatih neighborhood, approximately 4.5 km north of the Karapınar District Centre,
Konya Province in the Central Anatolia Region of Turkey. The site is also located approximately 4.5 km north of
the D330 Konya-Adana Highway, which runs through the centre of Karapınar. Furthermore, Eskil-Karapınar Road
runs alongside the western border of the Project site. Konya City Centre is located 95 km west of the Project Site
and hosts also the closest airport to the project site, which is located 100 km west of the project site.
The nearest settlements are located on the west of the Project Area and within the administrative boundaries of
Reşadiye Neighbourhood. These settlements are, from north to south, Seyit Hacı, Büyükkarakuyu, Ekmekçi,
Kirkitoğlu and Küçükkarakuyu.
According to IFI categorization the Project is “Category B”, corresponding to “Business activities with potential
limited adverse environmental or social risks and/or impacts that are few in number, generally site-specific, largely
reversible, and readily addressed through mitigation measures”.
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METHODOLOGY

According to UNFCCC1, climate-related risks include different hazards, some of which occur gradually (e.g.:
variation of temperature and precipitations) and some suddenly (e.g.: extreme events like storms and floods). The
same concepts are presented by the WEF Global Risks Report 20202, which includes the weather and climate
risks among the top ones, especially regarding the potential “failure of climate-change mitigation and adaptation”
and “extreme weather events”.
In order to increasingly account for climate-related aspects in the realization of new projects, the Equator
Principles IV3 published on July 2020 introduced the requirement to carry out a Climate Change Risk Assessment
aligned with Climate Physical Risk and Climate Transition Risk categories as outlined in the Recommendations of
the Task Force on Climate-related Financial Disclosures (TCFD)4. Specifically, the requirements are:


to cover physical risks for all Category A and - as appropriate - Category B Projects;



to cover also climate transition risks and carry out a Climate Change Alternatives Analysis for all Projects
having combined Scope 1 and Scope 2 emissions higher than 100,000 tCO2e/y.

Therefore, based on the characteristics of the Karapınar SPP project, the present Climate Change Risk
Assessment provides an overview of the global and regional climate trends, of global and Turkish national GHG
emissions policies and regulation, an assessment of the Project GHG emissions and evaluates only climaterelated risks for the Project.
The impacts of global climate changes in Turkey are confirmed by studies and have led to extreme weather
events and gradual changes of climate conditions. According to UNDP5, Turkey is highly vulnerable to climate
change and is already observing a warming trend in temperatures and a decreasing trend in precipitations. This is
negatively impacting on water availability for food production and rural development, further exacerbating the
social and regional disparities in a country characterized by a wide (and widening) gap between the Eastern
provinces and the rest of the country.
According to the 7th National Communication6 to UNFCCC, the climate-related policy of the Republic of Turkey is
mainly framed by the National Climate Change Strategy (NCCS, 2010-2023) and the National Climate Change
Action Plan (2011-2023); moreover, the 10th Development Plan for 2014-2018 introduced the concept of “Green
Growth” in several areas (energy, industry, agriculture, transport, construction, services and urbanization), which
was confirmed in the 11th Development Plan (2019-2023). Since the energy sector has the highest GHG
emissions share, the Intended Nationally Determined Contribution (INDC)7 issued in 2015 introduced clear
renewable energy generation targets, particularly in power sector: to reach these targets, policy instruments like
the Renewable Energy Sources Support Mechanism (YEKDEM) and By-Law on Renewable Energy Resource
Areas (YEKA) have significantly contributed to investments in solar and wind power.
The INDC submitted by Turkey in 2015 aims at unconditionally reducing GHG emissions including LULUCF in
2030 by 21% with reference to a Business-as-Usual projection, as outlined in Figure 3.1.
Despite these important commitments, Climate Action Tracker8 (CAT) rates the climate commitments of Turkey
up to 2019 as “Critically Insufficient”, since if all countries were to follow Turkey’s approach, global warming would
exceed 4°C, thus not in line with Paris Agreement. Indeed, Turkey remains the only G20 country that has not
*******
1

https://unfccc.int/topics/resilience/resources/climate-related-risks-and-extreme-events

2

http://www3.weforum.org/docs/WEF_Global_Risk_Report_2020.pdf

3

https://equator-principles.com/wp-content/uploads/2020/05/The-Equator-Principles-July-2020-v2.pdf

4

https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf

5

https://www.adaptation-undp.org/explore/europe-and-central-asia/turkey

6

https://unfccc.int/sites/default/files/resource/496715_Turkey-NC7-17th%20National%20Communication%20of%20Turkey.pdf

7

https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/Turkey/1/The_INDC_of_TURKEY_v.15.19.30.pdf

8

https://climateactiontracker.org/countries/turkey/

Doc. No. P0019798-3-H1 Rev. 0 - December 2020

Page 6

Karapınar YEKA Solar Power Plant Project
Climate Change Risk Assessment

ratified the Paris Agreement yet. The trends and forecasts realized by CAT for 2030 and 2050, also accounting
the decrease of GHG emissions related to COVID-19 pandemic are presented in Figure 3.2.

Figure 3.1:

Trends for Total National GHG Emissions for Turkey from INDC 2015

Figure 3.2:

Trends for Total National GHG Emissions for Turkey from CAT 2020

The studies carried out by the Turkish State Meteorological Service9 (TSMS) indicate that over the last years
temperatures increased whereas precipitations decreased during the summer months. Over the period 19712017, the long-term annual mean temperature increased from 13.2°C (average for 1971-2000) to 13.5°C (average
for the period 1981-2010) and since 1994 every year except for 1997 and 2011 was characterized by a positive
temperature anomaly, with a peak of +2.0°C anomaly in 2010. The trend of annual average temperatures based
on 130 meteorological stations over the Country is presented in Figure 3.3, whereas the trend of temperature
anomaly is shown in Figure 3.4.
*******

9

https://mgm.gov.tr/
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Figure 3.3:

Figure 3.4:

Trend of Annual Average Temperature for Turkey, 1971-2017

Trend of Annual Average Temperature Anomaly for Turkey, 1971-2017

As concerns precipitations, according to TSMS, the average annual areal total precipitation in Turkey was of 574
mm for the period 1981-2010, and the trend year by year is presented in Figure 3.5. Looking at the data, no
significant increase or decrease in annual total precipitation averages across Turkey can be identified; however, it
is observed that dry and wet periods follow each other: in the last years, 2013 was one of the driest years,
whereas the rainiest year was 2009.

Figure 3.5:

Trend of Annual Precipitation for Turkey, 1981-2017
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4

CLIMATE CHANGE RISK ASSESSMENT

The present Section focuses on the analysis of the climate patterns at the Project location, including observed
trends for temperature, precipitations, wind and hazardous climate events over the last years and the projections
for the upcoming decades, up to 2100. Moreover, a risk evaluation is carried out, covering physical and - where
appropriate - transition risks in line with TCFD recommendations.

4.1

CLIMATE CHANGE OVERVIEW

This paragraph presents the trends observed in the latest years at the Project location for temperature,
precipitations and wind, as well as on the number of extreme weather events.

4.1.1

Temperature

In the context of the ESIA for Karapınar SPP project, in order to evaluate the meteorological conditions of the
project area, long-term statistical data recorded by Karapınar Meteorology Station for the period 1989-2019 were
obtained from the Ministry of Agriculture and Forestry - General Directorate of Meteorology and reviewed.
In Karapınar, a typical continental climate is observed, with very hot and dry summers, and cold and snowy
winters. The average annual temperature over the last 31 years is of 11.4°C. The temperature difference between
night and day is around 16-22 °C in summer, whereas in spring and winter it decreases to 9-12°C due to the
effect of humidity. The monthly maximum and minimum temperatures have been recorded as 41.2°C and 2.8°C in
summer; and as 22.3°C and -27°C in winter.
The monthly average, maximum and minimum temperature records are provided in Table 4.1 and graphically
presented in Figure 4.1.
Table 4.1:

Monthly Average, Maximum and Minimum Temperatures in Karapınar, 1989-2019
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Monthly Average
Temperature (°C)

-0.7

1.0

6.0

11.0

15.7

20.1

23.3

22.9

18.2

12.4

5.7

1.4

Monthly Maximum
Temperature (°C)

18.5

22.3

29.0

34.0

36.0

37.0

41.2

40.0

37.2

33.2

25.3

22.0

Monthly Minimum
Temperature (°C)

-27.0

-26.8

-18.2

-8.0

-2.3

2.8

6.4

5.3

-3.3

-6.4

-17.7

-23.8

Figure 4.1:

Monthly Average, Maximum and Minimum Temperatures in Karapınar, 1989-2019
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4.1.2

Precipitations

Karapınar is one of the areas with the lowest rainfalls in Turkey, with an annual average precipitation of 295.2 mm
over the last 31 years. The highest precipitations occur in December and the lowest ones in August and
September.
The monthly average rainfalls and average number of days with precipitations is shown in Table 4.2 and
graphically presented in Figure 4.2.
Table 4.2:

Monthly Average Rainfalls in Karapınar, 1989-2019

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Monthly Average
Rainfall (mm)

30.2

24.7

22.7

31.8

31.7

27.7

21.0

5.8

11.1

20.3

29.1

39.1

Average Number of
Days with Rainfalls

7.65

6.58

6.03

6.48

6.84

3.58

0.94

0.71

1.90

4.55

5.06

7.58

Figure 4.2:

Monthly Average Rainfalls in Karapınar, 1989-2019

The annual average number of snowy days is 11.6 and annual average number of days with snow cover is 21.42
according to 1989-2019 observation data. The monthly distribution of these data is presented in Table 4.3.
Table 4.3:

Monthly Average Snows in Karapınar, 1989-2019

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Average Number of
Days with Snow

3.74

2.94

1.87

0.32

0.03

-

-

-

-

-

0.58

2.10

Average Number of
Days with Snow
Cover

7.58

6.61

1.58

0.13

-

-

-

-

-

-

0.87

4.65

Average Thickness
of Snow (cm)

6.8

9.6

6.3

2.8

-

-

-

-

-

-

3.6

6.0
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4.1.3

Wind

According to the Karapınar Meteorological Station data records over the period 1989-2019, the prevalent wind
direction is North/North-East (NNE), whereas the highest average wind speed is blowing from South/South-East
(SSE) direction with an average speed of 4.88 m/sec, as shown in Figure 4.3.

Figure 4.3:

Distribution of Wind Direction and Speed, 1989-2019

Although the average wind speed is recorded to be in the range 1.7-2.5 m/s, strong winds with a speed of 22 to
45 m/s have been recorded in the area. The annual average number of days with strong winds is recorded as
73.6, with these events being observed mainly between March and June. Due to these events, Karapınar and the
surrounding area are subject to wind erosion.
Table 4.4:

Monthly Average Wind Data in Karapınar, 1989-2019

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2.0

2.3

2.5

2.4

2.1

2.2

2.4

2.2

1.9

1.7

1.7

1.9

22.3

24.9

40.0

45.0

40.0

30.2

36.0

24.7

22.2

21.3

20.7

23.2

SSE

SSE

SE

N

NNE

W

NNE

NW

NW

NNW

SE

SSW

Average Number
of
Days
with
Strong Wind

5.35

5.48

9.26

9.23

8.55

7.61

6.90

5.74

3.52

3.52

3.71

4.77

Average Number
of
Days
with
Storm

0.84

1.26

1.52

1.52

0.58

0.74

0.32

0.19

0.35

0.29

0.48

0.74

Average
Wind
Speed (m/s)
Maximum
Wind
Speed (m/s) and
Direction
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4.1.4

Hazardous Climate Events

The studies made on climate change demonstrated the worldwide growth of damages caused by extreme
weather/climate events, with approximately 90% of most relevant economic losses due to extreme hydrometeorological events such as floods, high-water, strong wind, storms, droughts.
The European Severe Weather Database (ESWD)10, managed by the European Severe Storms Laboratory, is
intended as a database containing important weather events that can endanger people or make significant
damages. Relatively strict criteria are in place regarding the severe weather to be reported in the Database, thus
events that do not cause much impact are not covered.
According to the ESWD, the number of extreme weather events in Turkey had over the last decade the trend
presented in Table 4.5. It can be noticed that the number of extreme weather events, mainly related to tornadoes
in coastal areas and to heavy hails and rainfalls in inland areas, almost steadily increased over the last years,
from the two-year average of 416 events/year of 2010-2011 to the 627 events/year of 2018-2019, and from the
five-year average of 397 events/year of 2010-2014 period to the 490 events/year of 2015-2019.
Table 4.5:

Number of EWE

Annual Numbers of Extreme Weather Events, 2010-2019

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

354

468

426

264

474

470

420

306

751

504

As concerns the geographical distribution of the above-mentioned extreme climate events, Figure 4.4 presents
the location and type of the reported events in the whole Country for 2019, whereas Figure 4.5 focuses on
Karapınar area. Looking at the latter map, it can be noticed that no significant extreme event was reported for
Karapınar area and the closest events have been 9 heavy hail episodes and one severe wind event, in a range of
approximately 100 km from the Project site.

Figure 4.4:

Location of Extreme Weather Events in Turkey, 2019

*******

10

https://eswd.eu/
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Figure 4.5:

4.2

Location of Extreme Weather Events in Karapınar Area, 2019

EXPECTED CLIMATE CHANGES

At global level, IPCC11 projections indicate an expected increase of temperature under all scenarios, considering
the effects of solar radiation and of increasing GHG concentrations in the atmosphere. As concerns the different
scenarios: in the “business as usual” case the expected temperature increase is in the range 2.6-4.8°C in 20812100 compared to 1986-2005, whereas in the best case with a significant reduction of GHG emissions to keep
global warming below 2°С it is of 0.2-1.8°C in the same period.
The TSMS has carried out studies and simulations to produce regional climate projections for Turkey until 2100
based on the adoption of the dynamic downscaling method, in accordance with the scenarios used in the IPCC 5th
Assessment Report, Working Group 1 report. These studies consider both moderate radiative forcing (RCP4.5,
corresponding to 4.5 W/m2) and high radiative forcing (RCP8.5, corresponding to 8.5 W/m2).
The results of the models report that the annual average temperature increase in Turkey is projected to be of 12°C for the 2016-2040 period, of 1.5-4°C for the 2041–2070 period and of 1.5°C-5°C for the 2071-2099 period. In
some scenarios, the temperature increase during 2071-2100 is projected to reach 3°C in winter and 8°C in
summer.
As concerns precipitations, increases are projected throughout the Country for the winter season in all periods
whereas decreases are projected during spring, summer and autumn, with the exception of the coastal and NorthEastern parts of the Country in all periods. Although no regular increase and decrease tendency in the annual
amount of precipitation during the projection period (2016-2099), a notable irregularity of precipitation regime is
expected.
The above-mentioned changes in climate pattern may result in changes in the frequency and intensity of extreme
weather events; indeed, a growth of annual maximum and minimum air temperatures, as well as of severe
rainfalls and storms is expected in most parts of Turkey. The Project area seems not to be subject to many
extreme weather events over the recent years, but it could however be exposed to warm and cold weather waves,
extreme temperatures, thunderstorms, and intensity of precipitation including hails in autumn and winter.

*******
11

http://ipcc.ch/report/ar5/wg1/
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The following charts present the outcomes of simulations done at the specific location of Karapınar SPP Project,
extracted from the World Bank Climate Change Knowledge Portal12 (CCKP):


Figure 4.6 presents the projected variation of temperature for the period 2020-2039; it can be noticed that an
increase of temperature between 1 and 2°C is expected for all the months, with potential increases of up to
3.2°C in August;



Figure 4.7 shows the projected variation of temperature for the period 2080-2099; it can be noticed that an
increase of temperature between 3 and 7°C is expected for all the months, with potential increases of up to
10°C in July and August;



Figure 4.8 introduces the projected variation of rainfalls for the period 2020-2039; it can be noticed that the
precipitations are expected to remain close to the baseline values in all the months, but with potential
significant variations up to -30 mm or +20 mm during winter months;



Figure 4.9 illustrates the projected variation of rainfalls for the period 2080-2099; it can be noticed that the
precipitations are lower than the baseline values in all the months, with peaks of -40 mm during winter
months.

The above-mentioned expected trends in temperatures and precipitations, combined with the already limited
availability of water resources in the baseline situation, may lead to significant issues in water availability for
irrigation, drinking and utility water over the upcoming decades.

Figure 4.6:

Projected Variation of Temperature in Karapınar Area, 2020-2039

Figure 4.7:

Projected Variation of Temperature in Karapınar Area, 2080-2099

*******
12

https://climateknowledgeportal.worldbank.org/

Doc. No. P0019798-3-H1 Rev. 0 - December 2020

Page 14

Karapınar YEKA Solar Power Plant Project
Climate Change Risk Assessment

4.3

Figure 4.8:

Projected Variation of Rainfall in Karapınar Area, 2020-2039

Figure 4.9:

Projected Variation of Rainfall in Karapınar Area, 2080-2099

RISK EVALUATION

Within the present report, climate change-related risks are defined - in line with IPCC recommendations - as the
potential negative consequences of climate change effects for human life, livelihood and health, for the
ecosystems and biological resources, structures, infrastructure and services. The climate change risks are
evaluated considering the likelihood of occurrence of the hazardous trend or event and the magnitude of the
effects of the trend/event.
In accordance with the Equator Principles IV and with the Recommendations of the Task Force on Climaterelated Financial Disclosures (TCFD), for Karapınar SPP project only physical risks are considered, i.e. those
caused by physical changes of climate, which can be acute (due to a short-term extreme event) or chronic (due to
slowly evolving climate patterns). Transition risks, i.e. business and financial risks arising in the frame of the
global transition to a low-carbon economy, are not relevant for a renewable power plant and therefore will be only
limitedly covered in this section.

4.3.1

Physical Risks

The analysis of the observed historical weather data and of the climate projections, presented in the previous
paragraphs, indicate that the changes in the climate pattern in the area under consideration are significant, in line
with the average trends for Turkey and thus higher than the average trends in Europe.
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Specifically, it has been found out that in the long-term the Project may be affected by the expected increase in
average annual temperatures as well as by the increase in the number and intensity of extreme events (all events
with moderate-low risk factor). Moreover, the increase of temperatures and the reduction of precipitations may
lead to a lower availability of water (15,600 m3/y is the amount required for cleaning PV panels) at the Project site.
A summary of the physical risks identified for Karapınar SPP project, including their potential impacts, probability
and adaptation measures is presented in Table 4.6, whereas the contribution of auxiliary activities of the Project
(since the core activity, i.e. electricity production from a renewable source, is characterized by zero GHG
emissions) to climate change is presented in Section 5.2.
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Table 4.6:
Variation of
Climate Pattern

Increase of average annual
temperature
and
of
extreme maximum and
minimum temperatures
Increased intensity and
of
extreme
frequency
weather events

Climate Change Physical Risks and Adaptation Measures

Specific Change

Effect

Temperature increase

Decrease of PV panels
efficiency leading to lower
electricity production

Damages to the PV panels
and
plant
components
leading to lower electricity
production or out-of-service
of the plant
Increase of hails, storms
and heavy rains

Temperature increase and
decrease of rainfalls
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Damages
to
the
local
electricity grid leading to
temporary disruption of the
exchange of electricity with
the national grid

Probability

Impact

Adaptation
Measure

Residual
Risk

Medium

MediumLow

Use of PV panels with
efficiency
limitedly
impacted
by
temperature increase

Low

Medium-Low

MediumHigh

Insurance
covering
weather-related
damages
(including
extreme events)

Low

Availability of spare
parts / components in
sufficient amount

Medium-Low

MediumHigh

Insurance
covering
weather-related
damages
(including
extreme events)

Low

Reduced accessibility to the
plant site for maintenance

Medium-Low

MediumLow

Availability of work
schedules based on
alternative road access
to the site

Low

Reduced availability of water
for panels cleaning

Medium-Low

Low

Procedures to minimize
water consumption for
panels cleaning

Very Low
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4.3.2

Transition Risks

The Equator Principles IV introduced the requirement to carry out a Climate Change Risk Assessment in line with
the Recommendations of the Task Force on Climate-related Financial Disclosures (TCFD). The Climate Change
Risk Assessment shall cover physical risks for all Category A and - as appropriate - Category B Projects, whereas
transition risks shall be covered only for Projects having combined Scope 1 and Scope 2 emissions higher than
100,000 tCO2e/y.
Since the Karapınar SPP project is related to a utility-scale solar power plant, producing electricity from a
renewable energy source, the evaluation of transition risks is not applicable, for two main reasons:


the GHG emissions related to the project, due only to auxiliary activities (since the production of electricity
from a renewable source like solar is characterized by zero emissions) carried out in the construction and in
the operation phases of the SPP, are several orders of magnitude below the threshold of 100,000 tCO2e/y, as
outlined in Section 5.2;



the scope of project is perfectly aligned with all Turkish and international policies and best practices for the
decarbonization of the energy sector, thus contributing to climate change mitigation and being not affected by
potential negative business effects related to the transition to a low-carbon economy.

In accordance with TCFD recommendations, transition risks shall be evaluated under four main aspects: Policy
and Legal, Technology, Market, Reputation. The following lines provide an overview of how the Project is located
under these perspectives:


Policy and Legal: as mentioned above, the production of electricity from renewables and specifically from
solar is perfectly aligned with current policies for tackling climate change; no changes in the climate-related
policies are expected for the upcoming years that may impact negatively on the operation of the Project and
even in case of unexpected policy changes at local level, the contracts for the sale of the produced electricity
are already signed;



Technology: the adopted technology is aligned with the best international standards and no significant
technological improvements are expected in the upcoming years that may impact negatively on the operation
of the Project and on its profitability, also considering that the contracts for the sale of the produced electricity
to the national grid are signed and the power generation license is valid until June 15th, 2052 and will possibly
be subject of a time extension;



Market: no significant variation in the electricity demand is expected that can impact negatively on the
financial profitability of the Project in terms of reduced market for the product; moreover, as concerns tariffs,
for the first 15 years of operation the contract signed foresees a constant electricity sale price and after that
period the sale price will be aligned with the market one;



Reputation: no significant risk can be identified with reference to the change of community perceptions on the
Project contribution to the transition to a low-carbon economy.
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5

GREENHOUSE GASES EMISSIONS

The present Section focuses on the GHG emissions correlated with the Karapınar SPP Project; it provides an
overview of international and national requirements in this field and, to conclude, presents the quantification of
GHG emissions for the operation and construction phases of the Project.

5.1

APPLICABLE REQUIREMENTS

The following paragraphs present the requirements related to GHG emissions that are introduced by international
organizations, international financial institutions, Turkish national policies.

5.1.1

International Requirements for Assessment of GHG Emissions

The Intergovernmental Panel on Climate Change (IPCC) was established in 1988 following an agreement
between the United Nations Environment Programme (UNEP) and the World Meteorological Organization
(WMO). The IPCC is an international scientific organization studying the variations of climate patterns and the
impact that they can have on natural and economic systems and on human health, as well as the solutions to
mitigate their effects. The latest report of the IPCC is the Fifth Assessment Report13, which was published in
2013-2014; the Sixth Assessment Report is under preparation and its publication is expected for 202214.
The IPCC Guidelines for National Greenhouse Gas Inventories were first published in 2006 with the aim of
support the preparation of the national GHG inventories by the member countries, by providing default values of
emission factors for various fuels and sectors, to allow the quantification of GHG emissions based on national
data. The IPCC Guidelines were refined in 2019, when an updated version of the methodology15 was issued.

5.1.2

Requirements of the International Financial Institutions

In addition to national and supranational authorities, also International Financial Institutions (IFIs) are committed
towards the contrast of climate change and the reduction of GHG emissions. For this reason, their covenants for
project loans include requirements to adopt best available techniques, to carry out GHG analyses and climate
change risk assessments and to open carry out GHG emissions reporting. The main references for this are the
Equator Principles IV, dated July 2020 and the IFC Performance Standards on Environmental and Social
Sustainability16, dated January 2012.
For projects expected to generate more than 25,000 tCO2e/y of GHG emissions, a quantification of the direct and
indirect emissions within the Project boundaries shall be carried out in line with an internationally recognized
methodology.
Moreover, in accordance with Equator Principles IV, for projects with Scope 1 (direct) and Scope 2 (indirect) GHG
emissions totaling more than 100,000 tСО2e/y, a Climate Change Alternatives Analysis shall be carried out to
evaluate possible options to reduce GHG emissions, and open reporting of GHG emissions must be published;
moreover, for all Category A and - as appropriate - Category B projects, a Climate Change Risk Assessment shall
be carried out to analyze physical risks (always) and transition risks (only for projects emitting more than 100,000
tСО2e/y).

5.1.3

Regulation of Greenhouse Gas Emissions in Turkey

According to the 7th National Communication6 to UNFCCC, the climate-related policy of the Republic of Turkey is
mainly framed by the National Climate Change Strategy (NCCS, 2010-2023) and the National Climate Change
Action Plan (2011-2023); moreover, the 10th Development Plan for 2014-2018 introduced the concept of “Green
Growth” in several areas (energy, industry, agriculture, transport, construction, services and urbanization), which
was confirmed in the 11th Development Plan (2019-2023). Since the energy sector has the highest GHG
*******

13

https://www.ipcc.ch/assessment-report/ar5/

14

https://www.ipcc.ch/assessment-report/ar6/

15

https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/

16

https://www.ifc.org/wps/wcm/connect/c02c2e86-e6cd-4b55-95a2b3395d204279/IFC_Performance_Standards.pdf?MOD=AJPERES&CVID=kTjHBzk
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emissions share, the Intended Nationally Determined Contribution (INDC)7 issued in 2015 introduced clear
renewable energy generation targets, particularly in power sector: to reach these targets, policy instruments like
the Renewable Energy Sources Support Mechanism (YEKDEM) and By-Law on Renewable Energy Resource
Areas (YEKA) have significantly contributed to investments in solar and wind power. Other relevant laws in the
field are the National Renewable Energy Action Plan dated 2014 (target: to produce at least 30% electricity from
renewables by 2023) and the Energy Efficiency Laws dated 2007 and 2012.
The INDC submitted by Turkey in 2015 aims at unconditionally reducing GHG emissions including LULUCF in
2030 by 21% with reference to a Business-as-Usual projection, as outlined in Figure 3.1.
Despite these important commitments, Climate Action Tracker8 (CAT) rates the climate commitments of Turkey
up to 2019 as “Critically Insufficient”, since if all countries were to follow Turkey’s approach, global warming would
exceed 4°C, thus not in line with Paris Agreement. Indeed, Turkey remains the only G20 country that has not
ratified the Paris Agreement yet, although it has been a signatory of the following international agreements:


United Nations Framework Convention on Climate Change (UNFCCC, signed in 1992, entered into force in
1994, adopted by Turkey in 2004);



Kyoto Protocol (signed in 1997, entered into force in 2005, adopted by Turkey in 2009);



United Nations Convention to Combat Desertification (UNCCD, signed in 1994, entered into force in 1996,
adopted by Turkey in 1998);



Convention on Long-range Transboundary Air Pollution (signed in 1979, entered into force in 1983, adopted
by Turkey in 1983);



Programme for Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP
Protocol, signed in 1984, entered into force in 1988, joined by Turkey in 1985).

5.2

GHG EMISSIONS ASSESSMENT

The Karapınar SPP is a renewable power plant that is characterized by design by zero GHG emissions during its
operation. However, a certain amount of GHG emissions are generated, during plant operation, by the use of
vehicles for the transport of water for panels’ cleaning, of personnel for inspection and maintenance to the plant.
According to the data provided by the Project promoter, these vehicles will include 23 SUV or light vehicles, 15
trucks or heavy machines, 3 personnel service vehicles, which are expected to have a overall diesel consumption
of 119,900 l/y of diesel. Considering an emission factor for diesel of 0.00268 tCO2e/l17, the GHG emissions
associated with this fuel consumption is 321.3 tCO2e/y. Moreover, the electricity potentially needed for the
maintenance of the plant will be directly taken from the SPP, with zero GHG emissions associated. Therefore, the
total annual GHG emissions associated to the Project are of 321.3 tCO2e/y, several orders of magnitude lower
than the thresholds of 25,000 tCO2e/y (that implies to the obligation to quantify and annually reporting GHG
emissions) and 100,000 tCO2e/y (that implies the obligation to carry out a Climate Change Alternatives Analysis
and to cover also Transition Risks in the Climate Change Risk Assessment).
As concerns the construction phase of the plant, the GHG emissions can be evaluated based on the electricity
and diesel consumptions for the construction works. Based on the measured consumptions of electricity and
diesel for the period February-November 2020, and conservatively considering a maximum duration of four years
for construction works (actually, November 2019 – August 2023 is the expected duration of works at the present
stage), the GHG emissions are estimated as follows:


assuming an average consumption of 886 kWh/day, corresponding to 323,390 kWh/y, and a GHG emission
factor for electricity from the Turkish national grid of 0.481 kgCO2e/kWh18, the electricity-related GHG
emissions for the SPP construction phase correspond to 622.2 tCO2e over the four years;



considering an average consumption of diesel of 2,078 l/day, corresponding to 758,470 l/y, and a GHG
emission factor for diesel of 0.00268 tCO2e/l17, the diesel-related GHG emissions for the SPP construction
phase correspond to 8,130.8 tCO2e over the four years.

The total GHG emissions for the construction of Karapınar SPP are therefore calculated as 8,753.0 tCO2e over
the four years of construction works.
*******

17

https://ec.europa.eu/clima/sites/clima/files/innovation-fund/20200605_annex_a_en.pdf

18

https://www.carbonfootprint.com/docs/2020_06_emissions_factors_sources_for_2020_electricity_v1_1.pdf
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6

CONCLUSIONS

Kalyon Enerji Yatırımları A.Ş. is planning the development and operation of the Karapınar Solar Power Plant,
having a total installed capacity of approximately 1 GWAC and being realized on 19.2 km2 of land located NorthWest of the town of Karapınar, Konya Province, Turkey.
In the context of the Environmental and Social Impact Assessment for the Karapınar SPP, the execution of a
Climate Change Risk Assessment is needed, in line with the latest version of the Equator Principles (IV, dated
July 2020) and the Recommendations of the Task Force on Climate-related Financial Disclosures.
As concerns GHG, the Karapınar SPP is a renewable power plant that is characterized by design by zero
emissions during its operation. However, a certain amount of GHG emissions are generated, during plant
operation, by the use of vehicles for the transport of water for panels’ cleaning, of personnel for inspection and
maintenance to the plant.
These GHG emissions during operation are quantified as 321.3 tCO2e/y, i.e. several orders of magnitude lower
than the thresholds of 25,000 tCO2e/y (that implies to the obligation to quantify and annually reporting GHG
emissions) and 100,000 tCO2e/y (that implies the obligation to carry out a Climate Change Alternatives Analysis
and to cover also Transition Risks in the Climate Change Risk Assessment).
For completeness purposes, in the present document also the GHG emissions related to the construction of
Karapınar SPP are calculated, and they correspond to 8,753.0 tCO2e over the four years of construction works.
Regarding, on the other hand, the climate-related risks for the plant, within the present report the past trends for
temperature, precipitations, wind and extreme weather events are evaluated at the Project site and the expected
changes for the future decades, up to 2100, are considered. The analysis of the observed historical weather data
and of the climate projections indicate that the changes in the climate pattern in the area under consideration are
significant, in line with the average trends for Turkey and thus higher than the average trends in Europe.
Therefore, as concerns physical risks, it has been found out that in the long-term the Project may be affected by
the expected increase in average annual temperatures as well as by the increase in the number and intensity of
extreme events (all events with moderate-low risk factor) and by a reduction of precipitations. These changes may
impact negatively on the SPP in terms of reduced efficiency of the panels, potential damages to the panels and to
the electricity grid, and lower availability of water for panels’ cleaning. However, due to the moderate-low
probability of these effects and to the adaptation measures adopted, the overall climate-related physical risks are
all assessed as low.
To conclude, in line with the prescriptions of Equator Principles IV, a full assessment of transition risks for the
Project is not provided, since Karapınar SPP is a renewable power plant and has GHG emissions largely below
the threshold of 100,000 tCO2e/y. However, the main potential areas for transition risks mentioned by TCFD
recommendations (Policy and Legal, Technology, Market, Reputation) have been screened and no significant
climate-related transition risk has been identified for the Project.
GGB/ALV/LFA/GNO:ern
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