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Turkey Long-Term Power Market Outlook 

Substantial electricity demand growth and declining renewables costs will help 

Turkey transform its capacity mix in the next three decades. Renewables 

account for 68% of capacity by 2050, compared with more than half the 

country’s capacity being fired by fossil fuels in 2017. This analysis looks at the 

long-term changes affecting Turkey’s electricity mix, based on BNEF’s New 

Energy Outlook 2018 – our annual long-term economic forecast of the world’s 

power sector. 

• Electricity demand is set to grow 126% over 2017-50, due to GDP growth and expanding 

population. However, the electricity intensity of the Turkish economy begins to fall from 2023, 

which means power sector emissions drop even though electricity demand rises. 

• The levelized cost of electricity (LCOE) for a utility-scale PV plant falls 77% from 2018 to 

2050, while the onshore wind LCOE drops 56% over the same period. This reflects a global 

trend of falling renewables costs, and allows wind and solar to undercut the LCOEs for new 

coal and gas plants by the early 2020s. 

• Fuel prices, financing costs and low utilization mean that new gas plants have already been 

undercut by both new wind and solar. Combined-cycle gas turbine plants continue to get 

more expensive as fuel costs rise, and by 2023 it is cheaper to build new utility-scale PV 

rather than continue running an existing gas plant.  

• Turkey more than doubles its installed generating capacity over 2017-50. Onshore wind and 

PV each account for about a quarter of the power mix, while coal and gas fall to 5% and 4%, 

respectively.  

• The new capacity added between 2018 and 2050 requires some $276 billion in investment. 

Some 21% of that total goes to the Turkish government’s plans to add three nuclear power 

plants by the mid-2020s.  

• The main source of flexibility in the Turkish power mix is so-called peaker gas, which 

accounts for 12% of installed capacity in 2050. Batteries also provide flexibility and allow the 

power system to reach 88% zero-carbon generation by 2050.  

Figure 1: Turkey installed capacity  

 

Source: Bloomberg NEF 
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1. Context 

This report outlines BNEF’s long-term economic view of Turkey’s power sector based on our New 

Energy Outlook 2018 (NEO). In the near term, our analysis is based on an assessment of policy 

drivers and on our proprietary project database, which provides a detailed insight into planned 

new build, retrofits and retirements, by country and by sector. In the medium to long term, our 

results emerge from a least-cost optimization exercise, driven by the cost of building different 

power generation technologies to meet projected peak and average demand country by country. 

For a full explanation of the methodology, please see New Energy Outlook 2018 (web | terminal); 

for the data behind this analysis, please see NEO 2018 Data Viewer (web | terminal). 

Recent volatility in the Turkish economy, however, does not bode well for the electricity sector. 

Much of the investment in recent years has now become a liability – power producers already 

have some $51 billion of loans in foreign currency. In addition, much of the equipment used to 

build generating plants, in particular renewables, comes from abroad. Not to mention imported 

fossil fuels, the cost of which has surged due to the Turkish lira’s collapse.  

Turkey’s overall political and economic uncertainty raises questions for the power sector in the 

short term, and a follow-up research note will examine the risks that may jeopardize the growth 

and investment outlook in NEO. 

2. Electricity demand 

Gross electricity demand in Turkey reaches 653TWh by 2050, up 126% from 2017, according to 

Bloomberg NEF analysis (Figure 2). (Unless stated otherwise, all figures in this report relate to 

Turkey.) The country’s growth in demand dwarfs the totals for both the U.S. and Europe, and is 

the third-largest increase seen by individual countries modeled in NEO 2018, behind China and 

India (Figure 3).  

Figure 2: Electricity generation and electricity intensity Figure 3: Change in gross electricity demand 

  

Source: Bloomberg NEF  
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retreat from energy-intensive industries. Our projections of electricity demand are driven by 

economic output and population, with Turkey seeing significant growth on both counts in recent 

years. Turkey’s population rose 1.4% per year on average over 2012-17, surpassing 80 million, 

according to the UN. GDP increased on average 5.9% per year over the same period, the second 

fastest in the OECD. 

The electricity intensity of the Turkish economy continues to grow into the early 2020s, according 

to Bloomberg NEF. But it then begins to fall, reflecting the growing importance of the service 

sector in the Turkish economy, which tends to consume less electricity than manufacturing per 

unit of economic output, as well as the decoupling of demand from economic growth due to 

continuous improvements in energy efficiency. While electricity intensity varies with different 

levels of economic development, it is decreasing over time at both the country level and globally. 

Turkey’s GDP continues to grow, driving electricity demand, but electricity sector emissions begin 

falling from 2023.  

3. Economics 

3.1. Fuel prices 

More than 70% of power generation in Turkey in 2017 was produced by fossil fuels (Figure 4). 

This means that fuel prices are a major determinant of its future generation mix out to 2050, as 

they affect both the operational and new-build costs of fossil-fuel plants. BNEF’s forecast for coal 

prices in Turkey is driven by global dynamics – which see the seaborne benchmark thermal coal 

price declining to 2025, and then remaining relatively flat out to 2050. This plays out in Turkey 

with coal prices falling from $84/t in 2018 to $53/t by 2028 (Figure 5). By the end of the 2030s 

prices stabilize at $51/t, where they remain to 2050.  

Natural gas prices are somewhat more volatile over the next decade, but BNEF expects global 

prices to broadly converge by 2050 to within a range of $6-8 per million British thermal units 

(MMBtu). The key driver of this long-term trend is the proliferation of LNG import and export 

activity, which increases the interconnectedness of regional gas markets. However, in the short 

term, gas prices rise in Turkey, to a peak of $7/MMBtu over 2024-27, and they then level out at 

$6/MMBtu to 2050 (Figure 6). 

Figure 5: Coal price Figure 6: Natural gas price 

  

Source: Bloomberg NEF. Note: Coal prices refer to imported hard coal. 
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Our starting point for assessing the economic competitiveness of different utility-scale power 

generating and energy storage technologies is their levelized cost of electricity (LCOE). We define 

the LCOE as the long-term offtake price to achieve the required equity hurdle rate for a developer, 

considering its total capital, operating and finance costs over the life of the project. Our LCOE 

estimates exclude costs of grid connection and transmission as well as all subsidies and 

incentives. PV, wind and battery technologies are now the product of competitive, large-scale 

process manufacturing industries that find continual micro-innovations in production efficiency, 

materials and energy use. Costs decline with every unit deployed – the product of steep 

experience curves. This is fundamentally different to the cycles of resource economics and is the 

underlying disruptive driver behind the energy transition. 

The 2018 New Energy Outlook assumes a learning rate – the cost reduction per doubling of 

deployed capacity – for crystalline silicon PV modules of about 28.5%, up from 28% in 2017 and 

26.5% in 2016. This means that solar modules are continuing to get cheaper more quickly year on 

year. One driver behind the PV experience curve is scale, where intense competition among 

suppliers has led to lower margins and cost savings. Turkey saw a surge in small-scale PV 

installations from 2016 to early 2018 that took advantage of cheap Chinese PV modules (Figure 

7). Most solar development in Turkey so far has comprised small-scale projects below 1MW. 

Utility-scale projects, however, are able to reduce costs further. 

Our latest LCOE for PV without tracking technology in Turkey is $79/MWh – currently the second 

highest in the EMEA region behind only the U.K. This is because capex is assumed to be higher 

than our global benchmark figure due to tighter regulations on imported panels designed to 

incentivize local modules. Turkey has not yet seen much competitive procurement for PV, and still 

has a generous feed-in tariff until 2020, which have kept costs higher than the rest of the region 

for now.  

Wind costs also fall globally, thanks to cheaper turbines, smarter operations and maintenance, 

lower cost of finance and improved efficiency. Turkey benefits from these trends, as international 

turbine manufacturers dominate its market (Figure 8). Although the government aims to 

incentivize domestic manufacturing, our analysis does not take this into account and instead 

deploys least-cost technology available. As such, the mid-scenario LCOE for onshore wind in 

Turkey falls from $67/MWh in 2018 to $29/MWh by 2050, driven to a large extent by high capacity 

factors and falling capex. 

The LCOE of new coal and gas-fired power is determined more by fuel prices and plant utilization. 

The fuel prices above – which are significantly higher for gas than coal – are reflected in the 

LCOEs of the respective technologies. While gas and coal make up 37% and 33% of the 

generation mix, higher plant utilization pushes down their LCOEs. However, as renewables 

penetration increases, fossil fuel plants see fewer run-hours, which push up the lifetime cost of 

gas- and coal-fired generation. 

The first ‘tipping point’ occurs when the cost of new-build wind and solar becomes cheaper than 

the cost of building a new gas or coal plant for bulk generation, meaning these renewables 

technologies are built preferentially for this purpose. That said, with a levelized cost of $44/MWh, 

coal is still the cheapest source of new bulk generation in Turkey, due to high utilization and 

capacity factors. Its LCOE increases only slightly in real terms, as financing costs rise. Still, by 

2023, electricity from new-build wind and solar is on average cheaper than electricity from a new 

coal plant. Both renewable technologies are already cheaper than new gas plants, which at 

$94/MWh is relatively expensive. Its LCOE also continues increasing in real terms, driven by 

lower utilization as well as rising fuel costs.  

Figure 7: Chinese PV 

exports to Turkey 

 

Source: Sinoimex 

Figure 8: Operational wind 

turbines by manufacturer 
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High capacity factors for wind make our 2018 LCOE for onshore wind at $67/MWh lower than 

utility-scale PV at $79/MWh, but the latter’s steeper learning curve means that its $46/MWh LCOE 

undercuts wind by 2022 (Figure 9).  

Figure 9: Tipping point 1: PV and wind LCOE vs coal and 

gas LCOE  

Figure 10: Tipping point 2: PV and wind LCOE vs marginal 

cost of existing coal and gas  

  

Source: Bloomberg NEF; Note: PV LCOE is for tracking systems, assuming capacity factors of 15% to 19% in 2018 and 30% to 

34% in 2018 for onshore wind; CCGT is combined cycle gas turbine. 

The second ‘tipping point’ occurs when it gets cheaper to build new onshore wind or PV than it is 

to run an existing coal or gas plant providing bulk electricity. Once the LCOE of solar or wind falls 

below the short-run marginal cost of an existing fossil fuel plant, it makes economic sense to 

replace it with a new unit of renewables capacity. 

Turkey reaches this second tipping point for gas as soon as 2023, when it becomes cheaper to 

build new utility-scale PV rather than operate existing combined cycle gas turbine (CCGT) plants 

due to rising marginal costs for gas amid rising fuel prices (Figure 10). However, new utility-scale 

PV only reaches cost parity with existing coal in 2049. Inexpensive imported coal reduces the 

marginal cost of existing plants to around $19 per MWh from 2025, where it remains through 

2050. Lignite-fired power plants run at similarly low costs.  

4. Capacity 

Installed capacity in Turkey more than triples by 2050, reaching 261GW (Figure 11). The power 

mix is transformed from 54% fossil fuel in 2017 to 68% renewables (including hydro) by 2050. The 

biggest losers are coal, which falls from 21% to 5% of the capacity mix, and non-peaker gas, 

which drop from 27% to 4%. The largest single technology in the mix is PV by 2050, which 

accounts for 26% of the total mix, followed closely by onshore wind at 24%. Zero-carbon 

technologies had 45% of the capacity mix in 2017, of which nearly three-quarters was hydro. By 

2050, hydro’s share of the power mix halves, from 32% to 16%. However, the influx of PV and 

wind, and 13GW of nuclear power, increase Turkey’s share of zero-carbon capacity to 88% by 

2050.  

Onshore wind additions outpace other technologies, accounting for more than a third of new 

capacity added 2018-50 (              Figure 12). Turkey offers sites with high capacity factors, and 

already has a well-established value chain. Auctions for pre-licenses for onshore wind projects 

have fostered competition that has driven down prices and helped set up the value chain. Gas 
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and coal plants continue to be added in the short term, but both peak in 2021 and then decline, as 

older capacity becomes less and less competitive. The government is expected to proceed with 

its plans to develop nuclear power to strengthen its energy independence. The first 4.8GW comes 

online by 2026, with a total of almost 13GW to be built over 2017-50. 

Figure 11: Cumulative installed capacity                Figure 12: Gross capacity additions and retirements 

 

Source: Bloomberg NEF  

Turkey remains a centralized electricity system, which nearly doubles in capacity over 2018-50. 

This is mainly driven by the 75GW of new onshore wind and 34GW of utility-scale PV added over 

the next 33 years (Figure 13). Distributed capacity’s share of the total mix expands from 1% in 

2017 to 15% by 2050, mostly due to small-scale PV. However, the uptake of rooftop solar has 

been hindered by low retail electricity tariffs. Rising electricity prices along with good solar 

resources and cheap PV equipment incentivize behind-the-meter PV from 2021. Their 

contribution gradually grows to reach 12% of installed capacity by 2050. Electricity prices are still 

regulated, but recent currency fluctuation has compelled the regulator to hike retail prices three 

times so far in 2018 to boost revenue for struggling power companies, increasing the burden on 

consumers.  

About 46GW of new flexible capacity is deployed to help integrate renewables and meet peak 

demand in Turkey (Figure 14). The majority (68%) comes from 31GW of peaker gas plants, such 

as open-cycle gas turbines and reciprocating engines, which become increasingly economic. By 

2050, just 7GW and 3GW of utility-scale and small-scale batteries are installed, as these 

technologies are likely to be outcompeted by existing gas, coal and hydro and new-build nuclear. 

Those technologies allow Turkey to move toward decarbonizing by providing stable back-up 

power without the large-scale deployment of batteries that many other economies require to reach 

similar levels of renewables penetration. 
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Figure 13: Centralized v decentralized capacity Figure 14: Cumulative installed flexible capacity  

  

Source: Bloomberg NEF  

5. Generation 

Turkey’s power generation mix is fairly evenly split between gas, coal and renewables (mainly 

hydro). By 2050, the largest share comprises onshore wind farms, at 39%, followed by PV, with 

18%, nearly equally split between utility- and small-scale plants. Hydro shrinks to 15% of 

generation in 2050– a similar share is held by nuclear. As a result, the mix becomes 88% zero-

carbon by 2050 compared with a third in 2017 (Figure 15).  

Pressure from cheaper renewables and coal, plus the development of nuclear, put pressure on 

Turkey’s gas generation, which peaks in 2019 at 30% of the power mix and then falls to 5% in 

2028. It gradually levels out by 2050, when it makes up just 2% of generation. Coal peaks at 

131TWh in 2025, just as the first nuclear power plant comes online. It continues to play a role in 

the generation mix, however, and only falls below 10% by 2050, down from 36% in 2017.  

Figure 15: Electricity generation by fuel (stacked area) and 

renewables share (line)  

                        Figure 16: Annual capacity factors 

 
Source: Bloomberg NEF  
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Growing penetration of low-cost PV and wind, alongside rising fuel costs sees gas run-hours drop 

rapidly over the next decade (                        Figure 16). From 2028, the trend levels out and even 

rises marginally as gas plants provide electricity at times of low renewables output. The average 

capacity factor of Turkey’s coal capacity actually grows until 2025, as coal prices fall and gas 

utilization drops. The gradual addition of nuclear in 2025 then pushes down coal’s load factor out 

to 2050. Nuclear maintains a fairly high load factor, due to lower running costs compared with 

coal and gas.  

Figure 17: Daily dispatch on a typical day in 2Q in 2017          Figure 18: Daily dispatch on a typical day in 2Q in 2040 

 

Source: Bloomberg NEF  

Turkey’s hourly generation profile transforms significantly from 2018 to 2040. While in 2018, the 

midday peak is served mostly by coal and gas (Figure 17), 2040 sees solar supply peak around 

midday (Figure 18). By 2040, high solar output requires other generators to reduce their output 

quickly, though they still need to provide supply after sunset. Coal, hydro and gas are the 

technologies required to ramp up to respond to frequency perturbations, as wind, nuclear and gas 

maintain a consistent generation profile. Peaker gas capacity is expected to provide load during 

evening peaks with lower renewables output.  

6. Investment 

The gross capacity built in Turkey over the next 33 years requires $276 billion of investment, of 

which 61% goes to renewables (Figure 19). Over 2017-25, the bulk is spent on the government’s 

nuclear program, which attracts $58 billion during that period and then another $5 billion for 2026-

30. In contrast to its share of investment, nuclear accounts for less than a tenth of capacity 

additions over the same period. 

Thereafter, investment in wind dwarfs other sectors, attracting $126 billion over 2026-50, on top of 

$20 billion in 2018-25. As a result, the technology accounts for 46% of the total. In contrast, the 

PV sector attracts $37 billion, of which 60% goes to small-scale systems. Utility-scale PV requires 

fewer dollars of investment per megawatt because such plants can exploit economies of scale, 

unlike smaller installations. 

Peaker gas begins to attract investment about halfway through the period, as higher renewables 

penetration increases demand for flexible capacity. The technology draws $16 billion in total. 
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Figure 19: Investment in new capacity  Figure 20: Investment in batteries 

  

Source: Bloomberg NEF  

Utility-scale systems dominate Turkey’s battery deployment, with 70% of battery capacity by 2050 

and $2.9 billion in investment (Figure 20). In comparison, small-scale batteries attract $1.9 billion 

over the same period. As with peaker gas plants, investment in all battery technologies ramps up 

around the middle of the 2018-50 period, as variable renewables reach a 57% share of power 

generation.  

7. Emissions 

Turkey’s power sector emissions more than halve over 2017-50, despite continuing to rise 

another 13% from 2017 to peak in 2023 at 206 megatons (Mt) of carbon dioxide (CO2) (Figure 

21). The principal cause for the short-term increase is coal, thanks to its beneficial economics. As 

a result, its share expands from three-quarters in 2017 to 91% by 2050. Coal emissions do fall 

41% in absolute terms, from 134Mt to 80Mt. In contrast, gas emissions fall from 2019 to see its 

share of emissions drop from 24% in 2017 to 9% by 2050.  

Figure 21: Power sector CO2 emissions 

 

Source: Bloomberg NEF 
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