Solar and flexibility:
key to Turkiye’s rising
cooling challenge

In Turkiye, cooling-related electricity consumption increased by 26%
in just the last three years, reaching 10 TWh in 2024. Its growing
impact on the grid can be reduced through widespread adoption of
solar energy, flexibility solutions and energy efficiency.
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About

This study aims to estimate Turkiye's increasing electricity demand from space
cooling, examine its evolution over time and analyse its growing impact on peak
hourly demand. It underscores how cooling is a key — yet often overlooked —
driver of summer electricity surges. This makes solar energy, which generates
most during peak cooling hours, especially well-suited to meeting demand and
easing pressure on the grid.

Highlights

26%

2X

20%

TUrkiye's cooling-related
electricity consumption
increased by 26%
compared to 2022,
reaching a total
demand of 10 TWh in
2024.

TUrkiye's space cooling
needs could double by
2030 amid rising
temperatures,
population growth and
economic
development.

In summer 2024, solar
power met over 20% of
demand during peak
cooling hours.
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Executive Summary

Expanding solar energy provides a
near-term solution to growing
Tarkiye's summer electricity needs

Driven by rising average temperatures from global climate change and
greater air conditioner ownership, electricity use for space cooling in Tirkiye
is growing. The lack of accurate data collection on the demand risks
overlooking this trend and, consequently, undermining the reliability of the
energy transition plans and grid stability. Solar energy peaks during the
same hours as cooling demand, making it a natural part of the solution.

Rising average temperatures in Turkiye are placing increasing strain on the
electricity system due to growing demand for cooling each year. Over the past
three years, Turkiye's electricity consumption from space cooling rose by 26%,
reaching 10 TWh in 2024. Between 2022 and 2024, the average annual growth
rate of this demand was 12%. During the summer months, cooling demand
accounted for 8% of total electricity consumption, with monthly consumption at
times reaching 3 TWh — equivalent to three months of electricity needs of all
industrial facilities in Istanbul.

During the same period, Turkiye's electricity system recorded an all-time high in
hourly consumption, reaching 59 GWh - 18% of which was attributed to cooling.
In the summer months, more than 10% of electricity consumption between 12:00
PM and 6:00 PM came from cooling alone, with this share exceeding 18% on
weekends and public holidays due to the low demand.
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On the other hand, with the widespread adoption of air conditioning due to rising
average air temperatures, Turkiye's highest hourly electricity consumption has
bbegun to occur in summer months rather than winter months since 2008. The
difference between winter and summer peaks has increased 12-fold from 2008
to 2025, exceeding 9 GWh.

The growing gap between winter and summer peaks requires the design of
production, transmission and distribution systems to handle the highest usage
levels, even if they occur only for a few weeks each year. This reduces the
capacity utilization rates of power generation plants, thereby increasing
electricity production costs. Short-term demand surges also cause
instantaneous loads on grid components such as transmission lines and
transformer centres, increasing the risk of failures and outages.

Moreover, the burden of cooling-related consumption on the electricity grid is
expected to grow in the coming years. Given that each 1°C rise in temperature is
estimated to require an additional 0.77 GW of electricity generation capacity, the
strain on the grid from rising temperatures is likely to become even more acute.
By 2035, electricity consumption from cooling could more than triple, reaching 35
TWh, while peak hourly electricity demand may increase by 1.5 times to 85 GWh.

To address rising cooling demand, measures such as expanding distributed solar
power generation, strengthening data infrastructure on air conditioner usage,
promoting energy efficiency policies and implementing flexibility solutions could
help manage the grid in an efficient, clean and sustainable manner.

01 Cooling-related electricity demand reached 10 TWh in 2024

Cooling-related electricity consumption grew by 19% in 2024 compared to
2023, reaching 10 TWh. Between 2022 and 2024, the annual growth rate of
electricity used for cooling was 12%, while the overall increase in electricity
demand was 2.8%. The faster rise in cooling-related electricity use
compared to total demand highlights the growing impact of potential future
heatwaves in Tdrkiye.
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02 Cooling accounted for 18% of record hourly electricity consumption

On July 28, 2025, hourly electricity demand in TUrkiye reached a record high
of more than 59 GWh, with 18% of that demand driven by cooling needs.
During the summer months, this share remains above 10% between 12:00 PM
and 6:00 PM. This indicates that cooling should no longer be seen as a luxury
consumption, but rather as a key and fundamental component of the
electricity grid load.

Q3 Thegap between winter and summer peaks is widening

Due to rising temperatures and increased air conditioning use, Turkiye's
highest hourly electricity demand has occurred in the summer months
rather than in winter since 2008. That year, the gap between summer and
winter peak demand was just 0.8 GW. By 2025, it had widened nearly 12-fold
to 9.1 GW, as the summer peak grew 1.3 times faster than the winter peak
over this period. These figures show that electricity demand for cooling
during the summer is growing faster than total demand and is becoming a
key factor in system planning.

04 Cooling electricity use could double by 2030

Each 1°C rise in temperature translates into an average need for an
additional 0.77 GW of electricity generation capacity, further increasing the
strain that climate change places on the grid. Based on the projection under
this study, electricity use for cooling could more than double by 2030,
reaching 20 TWh — and approach 35 TWh by 2035, representing a threefold
increase compared to 2024. Similarly, Turkiye’s highest hourly electricity
demand could grow by almost 50% by 2035, reaching 85 GWh.
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05 Turkiye's solar share in meeting cooling demand has more than
doubled since 2019

Between 2019 and 2024, the share of solar power in meeting Turkiye's
electricity demand during peak cooling hours (12:00 PM —4:00 PM) more than
doubled. This sharp increase reflects the growing role of solar in responding
to rising midday electricity demand driven by cooling needs. Solar energy
provides a direct advantage in relieving grid pressure thanks to the overlap
between its peak generation and the hottest hours of the day. This
alignment shows that solar is not only a clean energy source but also a
sustainable and effective solution in meeting rising cooling demand.

The seasonal shift in electricity demand driven by rising cooling needs
highlights the tangible impact of climate change on power grids. The
data confirm that cooling is no longer a luxury but an increasingly
essential demand. This trend shows that the strain on the grid during
the summer months is growing — and has the potential to increase
further in the future. However, with long-term planning based on
accurate data, increasing the share of solar in the energy mix can
support both a clean energy transition and enhanced energy supply
security in Turkiye.

Bahadir Sercan GUmusg
Energy Analyst, Ember
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Chapter 1

Cooling-related electricity use in
Turkiye is on the rise

Due to rising average temperatures driven by global climate change, the
amount of electricity needed for space cooling in Tiirkiye continues to grow.

1.1 Cooling-related electricity use reached 10 TWh

TUrkiye's annual electricity use for space cooling reached 10 TWh in 2024,
marking a 19% increase over the previous year. This demand also corresponds to
more than 8% of total electricity consumption recorded during the summer
months of 2024. To put this into perspective: the electricity consumed for cooling
alone in Tarkiye was equivalent to the annual consumption of approximately 4
million electric vehicles — over 15 times the size of the current EV fleet, which
numbered around 268,000.

Between 2022 and 2024, electricity use for cooling increased by 26%, while overall
electricity consumption grew by 5.6%. While the average annual growth rate of
total electricity demand between 2022 and 2024 was 2.8%, the rate for cooling
was more than four times higher, at 12%. This relatively sharp increase in cooling
demand highlights the impacts of climate change on Turkiye’'s electricity system
are becoming increasingly pronounced.
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1.2 During peak cooling hours, more than one-tenth of
electricity use goes to cooling

At 2:00 PM on July 28, 2025 — when Turkiye recorded its highest hourly electricity
consumption — 18% of demand was driven by cooling. At the 2:00 PM peak, more
than 10 GWh of the total 59 GWh consumption was attributed to cooling needs.
During the summer months, the share of cooling remains above 10% between
12:00 PM and 6:00 PM.

Cooling share exceeds 10% in high demand hours in Tirkiye

Cooling share in total electricity consumption (%)

2024
4
24
| 24
1
4

2025

Source: Ember calculations, EPIAS EMB:R

On weekends and national holidays, when industrial and general human activity
decreases, total electricity consumption drops — however, cooling can still
account for a substantial portion of hourly consumption, sometimes surpassing
18%. Notably, June 2024 saw relatively higher cooling shares compared to other
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summer months in 2024, as a week-long national holiday kept overall demand
low while cooling persisted as a significant driver.

1.3 Daily consumption increases by 1.25 times in summer

In the summer months, Turkiye's daily electricity consumption exceeds 1 TWh —
1.25 times the average daily consumption in the spring and fall — largely due to
cooling demand. In May and September, cooling accounts for up to 4% of total
daily consumption, while in the peak summer months it rises above 8%. In 2025,
the highest daily share of cooling (12%) was recorded on Sunday, July 27, which
was a hot weekend day when overall demand was relatively low due to the
reduced industrial and commercial activity.

1.4 Cooling accounts for 8% of Turkiye’'s summer electricity
consumption

In the summer months of 2024, cooling-related electricity consumption
exceeded an average of 2.5 TWh on a monthly basis, accounting for more than
8% of total electricity consumption during the summer season. In July 2025, this
figure reached almost 3 TWh, pushing cooling’'s monthly share to 9%. To put this
in perspective, the electricity consumed in TUrkiye for cooling in this month is
equal to the total electricity consumption of all industrial consumers in Istanbul
over three months.

July and August are typically the peak months for cooling-related electricity use
in Turkiye. However, extreme heat events can push cooling demand well beyond
these typical summer patterns. June 2024 went down in history as Turkiye's
hottest June on record, with average temperatures 3.6 °C above the long-term
June average. Due to the impact of this record temperature increase,
cooling-related electricity consumption reached 2.4 TWh, rising to nearly 2.5
times the June averages of recent years.
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Electricity consumption due to the space cooling demand in
Turkiye peaks during July and August

Cooling demand in TWh

2022 2023 Q2024 Q2025

%]
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Source: EMBER calculations E M B E R

The summer of 2024, with an average temperature of 26.1°C, was 2.1 °C hotter
than Turkiye's long-term summer average. Between 2023 and 2024, the share of
cooling in total summer electricity consumption in Tarkiye rose from 7.3% to 8.1%.
This increase in cooling demand, in parallel with rising average temperatures,
underscores the growing impact of global climate change on Turkiye's electricity
system.
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Chapter 2

Record temperatures push
Turkiye's electricity demand to
all-time highs

As temperatures climb to new highs each year, record electricity
consumption follows — with rising cooling demand placing a growing strain on
the grid during the summer months.

2.1. Average temperatures in Turkiye have been rising

The year 2024 was recorded as the hottest in Turkiye's history, and the extreme
temperatures brought record levels of electricity use.

By 2024, TUrkiye's average surface temperatures had risen by more than 2.5°C
compared to 1980, intensifying the need for cooling. This trend intensified further
in 2025, when July became the hottest July ever recorded in Turkiye. The extreme
heat drove daily electricity consumption to historic highs, with peak demand
reaching 59 GWh, a new all-time record. As Turkiye experiences the direct effects
of climate change, rising temperatures are driving increased demand for space
cooling.
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The average temperature in Turkiye has risen by 2.56 °C since
1980

Change in average annual temperature compared to 1980 (°C)

2.2 Turkiye faces growing peak demand as climate change
intensifies

EMB=R

Before 2008, limited air conditioning use in Turkiye led to peak electricity demand
in winter, driven by heating needs, as milder summers and lower cooling
adoption kept summer demand relatively stable, allowing winter peaks to
dominate. However, as temperatures began to rise and air conditioning became
more widespread, this trend shifted, redirecting peak demand to the summer
months by 2008 and beyond. Since 2008, the country’s highest hourly electricity
use has nearly doubled, exceeding 59 GWh in 2025.
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Tlirkiye's peak electricity demand shifted to summer in 2008
— and has almost doubled since
Highest hourly demand, by year (GW)
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Between 2008 and 2024, while the average year-over-year growth rate of total
annual electricity consumption was 3.5%, peak electricity demand due to cooling
effects recorded an annual growth of 4% during the same period. Such
divergence indicates that temperature extremes are gradually strengthening the
impact of cooling demand within total electricity demand, and this situation is
placing mounting pressure on Turkiye's energy infrastructure. This pressure poses
risks, including generation capacity falling short during sudden demand surges,
overloading of transmission and distribution infrastructure, and disruption of
power system balance.
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Meeting the increasing demand with high-emission and costly fossil fuel plants
could lead to both rising electricity prices and increased energy dependence in
the long term. However, the hours when cooling demand is highest coincide with
the hours when solar energy provides the highest generation. Therefore,
expanding renewable energy sources, particularly solar, to meet the growing
demand is both a climate-friendly and economically sustainable option.

2.3 Each 1°C increase in air temperature triggers a need for
0.77 GW of new power plant capacity

In TUrkiye, during months when cooling is needed, each 1°C rise in average
temperature creates a need for an additional 0.77 GW of electricity generation
capacity to meet the resulting cooling demand. In other words, an increase in
temperature from 22 °C to 32 °C can raise hourly electricity demand by as much
as 7.7 GW. To meet this additional hourly demand caused by a 10 °C rise in
temperature, Turkiye would need to add new generation equal to 6.4% of its total
existing electricity capacity — or roughly one-third of its current solar power plant
capacity.

Turkiye's demand surges sharply in the summer

Electricity consumption in TWh

Season @ Summer Winter Spring Autumn

Each dot represents total

consumption and average
daily temperature on a
particular day

\

The steep upward slope
indicates that as temperature
Summer rises, consumption increases
= significantly in summer.
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As average temperatures rise, increased cooling demand leads to a sharp and
pronounced spike in electricity consumption — particularly at temperatures of
20 °C and above. This indicates that future extreme heatwaves in Turkiye could
have a much greater impact on the electricity system. For this reason,
strengthening the resilience of the electricity infrastructure against sudden
climate-driven surges in demand is critical to ensuring energy supply security.

2.4 The gap between winter and summer peaks is widening

Since 2008, the difference between winter and summer peak loads in Turkiye has
continued to grow. The gap, which stood at 780 MW in 2008, has increased
12-fold over 17 years, reaching 9.1 GW in 2025. In other words, the difference
between summer and winter peak demand in 2025 exceeded 20% of average
hourly consumption — 6 percentage points above the five-year average of 14%.

The gap between winter and summer peaks in Turkiye
reached 12 times the level of 2008 by 2025

Highest hourly consumptions in a month (GWh)

: Summer peak have grown 1.3
Peak demand shifted to ! times faster than winter peak |

summer as of July 2008 | leading a gap of 91GWh |
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During the first 7 years of this 17-year period, the year-over-year growth rate of
the summer peak was 115 times faster than the winter peak, while this ratio
increased to 1.8 in the last 10 years. This trend indicates that total electricity
demand during the summer months — driven by rising cooling needs — is
increasing significantly faster than in the winter months. It shows that cooling
needs have become a key factor shaping overall demand.

The growing gap between winter and summer peaks makes it increasingly
difficult to operate the electricity grid efficiently and reliably. This seasonal
imbalance in demand forces generation, transmission and distribution
infrastructure to be planned around peak loads experienced only during a few
weeks each year. As a result, investment costs rise while capacity utilization rates
decline. High summer peaks also lead to short-term overloads on grid
components such as transmission lines and substations, increasing the risk of
technical failures and outages.

The impact of this growing strain can be eased through distributed solar
generation, energy efficiency measures in buildings and air conditioning units as
well as flexibility solutions such as demand response and storage. These
approaches can help reduce rising peak load pressures, enhance grid stability
and limit the need for costly infrastructure investments.
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Chapter 3

Turkiye’'s need for cooling projected
to grow further

Rising temperatures, population growth and economic development could
lead to a surge in Turkiye's total cooling consumption and peak demand in the
coming years.

3.1 Total cooling demand could more than double by 2030

The share of cooling in Turkiye's annual electricity demand is growing by an
average of 9% each year. Turkiye's cooling demand — at 10 TWh in 2024 — could
more than double by 2030 to exceed 20 TWh. By 2035, it could rise further to 35
TWh.

In other words, cooling demand, which accounted for 2.9% of total electricity
consumption in 2024, could increase to 4.5% in 2030 and 6.7% in 2035. This
projected growth highlights the need to integrate cooling demand into
long-term energy planning to ensure a reliable, clean and climate-resilient
power system.

EMB=R 18



Tilrkiye's cooling demand on track to double by 2030 due to
rising temperatures and economic growth

Annual cooling demand in TWh

Projection
30
2

2022 2024 2026 2028 2030 2032 2034

Source: EMBER calculations EMBER
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3.2 Peak demand could increase by 50% by 2035 but can be
met by solar

Despite the global pandemic, peak demand in Tarkiye has grown at an annual
rate of 4% over the past decade. If this trend continues, Turkiye's hourly peak
demand is projected to increase 1.5-fold by 2035, potentially exceeding 85 GW.

Projections in the National Energy Plan prepared by the Ministry of Energy and
Natural Resources (ETKB) forecast total electricity demand at 455 TWh in 2030
and 510 TWh in 2035 — an ambitious growth scenario for TUrkiye's electricity
consumption. Based on these estimates, peak demand could increase by 17 GW
by 2030 and 27 GW by 2035 compared to the record level reached in 2025.
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However, under a more moderate scenario in which total electricity demand
grows at the 2.5% annual average observed over the past five years, Turkiye
would require an additional 7 GW of generation capacity by 2030 and 16 GW by
2035.

Peak electricity demand in Turkiye could increase almost 1.5
fold by 2035

Highest hourly electricity consumption over years, GWh

[ Peak development [llAmbitious [l Low demand

Projection
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In other words, under this lower-growth scenario, Turkiye would need to expand
its installed generation capacity by 6% by 2030. This increase could be met
entirely through the 8 GW of hybrid solar potential available at existing wind and
hydroelectric power plants — demonstrating that Turkiye could meet its
additional capacity needs by using existing infrastructure.
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Chapter 4

Distributed solar and flexibility can
ease Turkiye's soaring cooling
demands

As cooling-related electricity consumption continues to rise each year, solar
power can play a key role in meeting this growing demand sustainably.

Solar energy reaches its peak output during the same months and at similar
hours of the day as the peak in cooling-related electricity consumption, making it
a valuable resource for meeting this demand. Rapidly rising midday cooling
needs can be met through distributed solar systems, reducing strain on the grid
and contributing to energy supply security.

Based on the results of this analysis, additional renewable energy and efficiency
policies — as well as flexibility solutions — can be developed to effectively relieve
future pressure on the grid. To reduce the risks that rising cooling demand poses
to energy supply security and the clean energy transition, a detailed inventory
study must first be conducted.
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4.1 Rooftop solar could ease the impact of the growing
cooling demand

The continuously growing cooling demand must be met reliably without
interruption during the hottest hours of the day, typically between 12:00 PM and
4:00 PM. These midday hours coincide with the period when solar power
generation is at its highest, making solar energy particularly well suited to meet
the rise in cooling-related electricity use.

In recent years, this alignment has already started to deliver tangible results.
Between 2019 and 2024, the share of solar in meeting electricity demand during
these peak cooling hours more than doubled, thanks to new solar power plants
coming online. This underscores the role of solar energy in meeting rising cooling
demand.

Solar directly aligns with the daily pattern of cooling demand, reducing pressure
on the grid during peak hours and minimizing the need for fossil-based backup.
As cooling demand continues to grow, expanding solar capacity offers a clean,

sustainable and time-matched solution to safeguard both energy security and

climate goals.

Tiirkiye's solar share in meeting cooling demand has more
than doubled between 2019 and 2024

Solar share during high cooling demand hours (June-August, 12:00-16:00, %)

[l Other energy sources [ Solar
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With more than 120 GW of rooftop solar potential, TUrkiye can reduce strain on
the grid by meeting the growing midday cooling demand on site. This approach
would not only strengthen energy supply security but also support Turkiye's
energy transition goals and enhance the grid’s resilience to summer demand
fluctuations.

4.2 An air conditioner database could support regional and
national forecasting of cooling loads

Although cooling-related demand is becoming increasingly prominent on
TUrkiye's electricity grid, the lack of up-to-date data on the number of air
conditioners in residential and service sectors — their energy efficiency ratings,
regional distribution, or unit capacities — limits the scope of analysis in this area.

The lack of information about total stock and technical characteristics reduces
the accuracy of demand forecasts, particularly at the distribution zone level. In
areas with high air conditioner density, being unprepared for sudden demand

spikes increases the risk of power outages and system imbalances.

Moreover, without knowing the current rate of air conditioner ownership, it is
difficult to assess market saturation and the future growth trajectory of cooling
demand. This, in turn, limits efforts to develop appropriate technologies,
infrastructure or policies. The absence of micro-level indicators — such as the
number of units per household, usage durations and per-device consumption -
creates a significant gap in understanding consumption patterns.

These data gaps not only affect today’'s demand forecasts but also undermine
the effectiveness of policy tools aimed at mitigating the potential impact of
rising future cooling demand on the electricity system. Energy efficiency policies,
demand-side management implementations, and market-based measures
may fail to achieve their intended impact if they are developed without a clear
understanding of target audiences and regional priorities.
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In this context, regularly collecting regionally disaggregated data on air
conditioner ownership and usage patterns would both strengthen the
foundation for long-term system planning — contributing to energy supply
security — and accelerate Turkiye's transition to a resilient energy infrastructure
aligned with clean energy goals. As part of this effort, the widespread
implementation of Energy Performance Certificates, which serve as an important
data source for buildings, along with the compilation and analysis of information
related to heating and cooling systems and the sharing of findings with the
public, will serve as an important guide for both policymakers and market actors
in making evidence-based and effective decisions.

4.3 Energy storage systems can help balance supply and
demand

Grid-scale battery systems can smooth out hourly mismatches between
generation and consumption by discharging during peak demand periods. This
flattens the load curve, reduces the need for maintaining excess reserve
capacity and lowers system costs. At the same time, these systems can support
grid stability by providing services such as frequency regulation and responding
to sudden changes in load.

In addition, pumped-storage hydroelectric plants — which can provide both
hourly and seasonal storage — can serve as an important source of flexibility for
the grid. These facilities store energy as potential energy by pumping water into
an upper reservoir during periods of high electricity generation. During periods of
high demand, they convert this potential energy back into electricity, helping to
balance the increased load.

These plants can be especially useful in managing the gap between high solar
generation at midday and peak electricity demand in the evening during the
summer months. Additionally, energy stored during spring — when rainfall is
abundant and electricity demand is low — can be used during higher
consumption periods in summer or during dry autumn months. This helps
reduce reliance on fossil-fuel power plants during seasonal transitions. Moreover,
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floating solar power systems integrated into these facilities can offset the
internal consumption during pumping operations. In summer, high solar
generation can also allow more water to be retained in the hydro facility, thereby
increasing the reservoir's seasonal storage capacity.

4.4 Demand-side management

To prevent rising demand from disrupting grid balance, interventions
implemented not only on the supply side but also on the demand side can help
maintain equilibrium between supply and demand. While expanding efficiency
policies is the least costly and permanent initial step in managing demand,
demand-side management also offers the potential to convert cooling-related
loads into flexible and controllable resources.

Such measures enhance flexibility by targeting consumption behaviour directly —
rather than the supply side — and make the electricity system more resilient to
fluctuations. In TUrkiye's electricity system, the systematic strengthening and
expansion of demand-side management practices through technological
infrastructure will contribute to the effective management of increasing cooling
loads in the future.
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Appendix A

Methodology

In this study, TUrkiye's hourly cooling consumption was calculated using a
top-down approach. First, NASA population data (with a resolution of
approximately 25 km x 25 km) was obtained and then hourly temperature data
at 2 meters above ground level was extracted using ERAS datasets. The
temperature values were weighted hourly using population data to reduce the
influence of high temperatures in low-population areas on the estimated cooling
consumption. Then, cooling degree hours were calculated by subtracting a 22°C
cooling threshold from the hourly temperature values.

Hourly consumption data was obtained through the real-time electricity
consumption API provided by EPIAS's Transparency Platform.

To estimate the impact of cooling on total electricity consumption, an
autoregressive model was developed using the Python programming language.
To prepare the data for modelling, the time series was first transformed into a
stationary series using the commonly applied first-differencing method.
Stationarity was confirmed via the Augmented Dickey-Fuller (ADF) test. A multiple
linear regression model was then constructed using the stationary data series.
Electricity consumption follows certain recurring patterns due to the regularity of
daily life and often repeats periodically. To capture these patterns, a second
differencing was applied to the already differenced consumption data to identify
the effects of the previous day. To account for annual consumption growth —
while excluding its influence from cooling-related consumption — differences
fromm matching days in the previous year were added to the model as
independent variables. For instance, consumption and CDD (cooling degree
day) values for Monday, 3 June 2024, were compared to those for Monday, 5
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June 2023. All days from all years in the study period were matched to the same
weekday of the same week in the previous year and their differences were
included in the model.

Moreover, holidays are a significant factor in electricity consumption in Tdrkiye.
To account for drops in consumption on national holidays, each holiday in the
study period was identified and included in the model as an independent
variable. A similar approach was applied for weekends, and holidays that fell on
weekends were incorporated into the model as weekend days.

Finally, to measure the impact of cooling on total electricity consumption,
cooling degree days were included in the model as an independent variable.
The final form of the model equation is as follows:

Cooling consumption = B x CDD_differences + B x
first_difference_of _consumption + Bs x non-working_day + B x
annual_consumption_difference + ¢

In this equation, the B coefficients represent the slope of each corresponding
independent variable in the regression model, while € denotes the sum of the
error terms not explained by the model. After running the model, actual
cooling-related consumption was calculated on an hourly basis using the
coefficient for cooling degree days.

For estimating hourly peak demand, the annual average of hourly consumption
— obtained via the real-time consumption API from EPIAS's Transparency
Platform — was compared to the actual hourly peak demand for each respective
year. Then, using the National Energy Plan’s 2030 and 2035 demand projections,
along with the projected share of cooling consumption in total demand,
estimates for peak demand in 2030 and 2035 were calculated. The slope
coefficient for cooling degree days (CDD) derived from the model was used to
estimate the impact of a 1°C increase in air temperature on peak demand.
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