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Global Coal Power Set for Record
Fall in 2019

Massive Technology-Driven Disruption Continues

Executive Summary

Global electricity production from coal is on track to fall by around 3% in 2019, the
largest drop on record.

This would amount to a reduction of around 300 terawatt hours (TWh), more than
the combined total output from coal in Germany, Spain and the UK last year.

The analysis is based on monthly electricity sector data from around the world for
the first seven to 10 months of the year, depending on data availability in each
country.

The projected record is due to:

e Record falls in developed countries, including Germany, the EU overall and
South Korea, which are not being matched by increases elsewhere. The
largest absolute reduction is taking place in the US, as numerous large coal-
fired power plants close.

e Asharp turnaround in India, where on-grid coal power output is on track to
fall for the first time in at least three decades.

o A flattening of generation growth in China.

The main counteracting force is from

continuing increases in coal generation in

south-east Asia, but demand from these

countries is still small relative to the global The global decline

total. means an economic hit

The global decline means an economic hit for for coal plants.
coal plants due to reduced average running
hours, which are set to reach an all-time low.

The record drop also raises the prospect of slowing global CO2 emissions growth in
2019. Nevertheless, global coal use and emissions remain far higher than the level
required to meet the goals of the Paris Agreement.


https://qz.com/1749023/two-of-americas-biggest-coal-plants-closed-this-month/
https://www.eenews.net/stories/1061593609
https://www.carbonbrief.org/iea-china-and-india-to-fuel-further-rise-in-global-coal-demand-in-2018
https://www.carbonbrief.org/iea-china-and-india-to-fuel-further-rise-in-global-coal-demand-in-2018
https://www.carbonbrief.org/analysis-fossil-fuel-emissions-in-2018-increasing-at-fastest-rate-for-seven-years
https://www.carbonbrief.org/in-depth-qa-ipccs-special-report-on-climate-change-at-one-point-five-c
https://www.carbonbrief.org/interactive-the-paris-agreement-on-climate-change
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Record Decline

After decades of near-uninterrupted growth (blue line in the chart, below), our
analysis suggests global electricity production from coal is on track for a record fall
in 2019 (red bar, lower panel).

Generation for the year is projected to come in 3% below the level in 2018, a
reduction of some 300TWh.

Figure 1: Global Coal-Fired Power Generation (Above) and Year-To-Year
Change (Below) in Terawatt Hours
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Source: BP Statistical Review of World Energy and authors’ analysis of monthly electricity
generation data from around the world. Chart by Carbon Brief using Highcharts.

In the past three and a half decades, only two other years have seen declining coal
power output: a fall of 148TWh in 2009 in the wake of the global financial crisis; and
a 217TWh cutin 2015 following a slowdown in China.


https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
https://www.highcharts.com/
https://www.carbonbrief.org/analysis-decline-in-chinas-coal-consumption-accelerates
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Perfect Storm

The reasons for the historic projected drop in coal-fired generation in 2019 vary
from country to country, but include increased electricity generation from
renewables, nuclear and gas, as well as slowing or negative power demand growth.

Across the developed countries that make up the OECD, there has been strong
growth in wind and solar generation in 2019, as well as reductions in electricity
demand related to slower global economic growth and trade (top left panel in the
chart, below).

Falling demand is particularly clear in Japan and South Korea (part of OECD Asia
Oceania, bottom left), where exports have dropped sharply. In both countries,
nuclear generation increased substantially, pushing down coal use. In North
America, about 60% of the fall in coal came from switching to gas, as coal plants
closed and new gas plants opened (top right).

Figure 2: Change in Electricity Generation by Source in all Developed
OECD Countries Combined (Terawatt Hours) and in each OECD Region
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Data covers the first seven months of 2019, compared with the same period in the preceding
year. Source: International Energy Agency. Chart by Carbon Brief using Highcharts.

Over the preceding two years 2017-2018, reductions in coal generation in the US
and EU have been offset by increases elsewhere, particularly in China.


https://www.oecd.org/about/
https://www.highcharts.com/
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This year, however, the fall in developed economies is accelerating, while coal
generation in India and China is slowing sharply, precipitating a global reduction.

What Is Happening—Country by Country
China

In China, electricity demand growth has slowed to 3% this year, down from 6.7%
over the past two years. Non-fossil energy sources have met almost all this demand
growth.

The country’s demand for coal-fired power depends on the interplay between clean
electricity growth and rising demand. The gap between the two, if any, is filled with
coal.

This means that when electricity demand is

growing strongly, coal dependence comes to the

fore. With these conditions, 2017-2018 saw

coal-fired power generation grow at an average

of 6.6% year on year. China’s coal use in

electricity has flatlined.
However, 2019 has so far seen strong nuclear,

wind and hydro power generation and relatively
weak overall electricity demand growth, with
coal use in electricity flatlining.

At the same time, Chinese power firms have been continuing to add new coal-fired
power plants to the grid at a rate of one large plant every two weeks. This has
driven coal-fired power plant utilisation rates - the share of hours in the year when
they are running - back down to record lows of 48.6%. This is the fourth year in a
row that the Chinese national average has been below 50% - and also below the
global average, which stands at 54%.

Back in 2012, the International Energy Agency (IEA) said: “China is coal, coal is
China.” Fast forward to 2019 and the country still dominates the global picture for
the fuel.

As coal-fired generation has declined in Europe and the US, China’s dominance in
power sector coal use has increased and is set to reach a record 48.1% of the global
total in 2019. China is the world’s largest coal producer, consumer and importer.

However, 2019 has also seen the first contracts for wind and solar plants that will
generate power at the same price as coal power plants, putting China on a path to
renewable energy “grid parity” as those projects come online in 2020.

U.S.

The US is on track this year for one of its largest annual declines in coal-fired power
generation. Year-to-date August 2019, coal-fired power is down 13.9% compared


https://www.carbonbrief.org/guest-post-why-chinas-co2-emissions-grew-4-during-first-half-of-2019
https://www.reuters.com/article/us-climate-change-china-coal/china-coal-fired-power-capacity-still-rising-bucking-global-trend-study-idUSKBN1XU07Y
https://www.carbonbrief.org/mapped-worlds-coal-power-plants
https://www.iea.org/
https://www.livemint.com/Industry/l54Ew3HzjYarsxzWxTtB5K/Coal-use-set-to-surpass-oil-in-a-decade-IEA.html
https://www.woodmac.com/our-expertise/focus/Power--Renewables/is-china-ready-for-subsidy-free-renewables/
https://www.carbonbrief.org/solar-now-cheaper-than-grid-electricity-in-every-chinese-city-study-finds

Global Coal Power Set for Record Fall in 2019

with the same period in 2018. The month of August 2019 saw coal-fired power
generation down 18.2% year-on-year.

Coal unit retirements have continued this year at near record rates. Year-to-date
data shows 57 units, with a capacity of 14.0 gigawatts (GW), that are all retiring in
2019 - some 5.8% of the US coal fleet. This compares with 15.5GW (6.0%) of
retirements in 2018.

India

Electricity demand growth in India has continued to slow dramatically across the
first ten months of 2019. In October, electricity demand actually fell by 13.2%
against the same month last year.

Collectively, power from all non-coal sources grew by about 12% in January-
September, leading to a downturn in coal-fired generation that is accelerating
sharply. Coal-fired generation in October fell by 19% year-on-year to the lowest
level since 2014.

Heavy monsoon rains have affected industrial
power demand, but as demand has continued
to plummet in November, a broad slowdown
in industrial output is becoming increasingl . L.
apparent. This suggests that thg country'sg g India’s CO2 emissions
CO2 emissions growth is slowing further growth is slowing further.
from the already low annual rate of 2%,

which we estimated from data for the first

half of 2019.

The average thermal power plant utilisation rate in India is below 58%, meaning
substantial idle coal capacity.

European Union

The European Union has experienced an unprecedented 19% year-on-year decline
in coal-fired power generation in the first half of calendar year 2019. This is
accelerating in the second half of the year to an estimated 23% fall in 2019. Around
half the fall in coal reflects the impact of new wind and solar. The other half is due to
a switch from coal to gas.

The coal-gas switch has happened as the carbon price in the EU Emissions Trading
System rose above €20 per tonne of CO2 and gas prices fell, pushing gas generation
to be cheaper than coal throughout 2019.

Because very few new gas plants are being built in Europe, further coal-gas
switching will be constrained in subsequent years. The expansion of wind and solar
is increasing, however, and this will be the driving factor displacing not only coal
generation, but also output from gas in the future, as long as demand growth
remains tepid or negative.


https://energy.economictimes.indiatimes.com/news/power/indias-electricity-demand-falls-at-fastest-pace-in-at-least-12-years/72007532
https://ieefa.org/ieefa-india-thermal-coal-flat-lines-in-faltering-economy-power-from-non-coal-sources-continues-to-grow/
https://ieefa.org/ieefa-india-thermal-coal-flat-lines-in-faltering-economy-power-from-non-coal-sources-continues-to-grow/
https://www.cbsnews.com/news/monsoon-season-flooding-india-heavy-late-rains-kills-more-than-100-in-several-days-2019-09-30/
https://www.indiatoday.in/business/story/slowdown-blues-falling-demand-blurs-5-trillion-dream-as-core-sectors-bleed-1618135-2019-11-12
https://www.carbonbrief.org/analysis-indias-co2-emissions-growth-poised-to-slow-sharply-in-2019
https://www.carbonbrief.org/analysis-indias-co2-emissions-growth-poised-to-slow-sharply-in-2019
https://sandbag.org.uk/project/coal-collapse/
https://markets.businessinsider.com/commodities/co2-european-emission-allowances
https://www.carbonbrief.org/qa-will-reformed-eu-emissions-trading-system-raise-carbon-prices
https://www.carbonbrief.org/qa-will-reformed-eu-emissions-trading-system-raise-carbon-prices
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All western European countries have seen big percentage falls of coal use - from
22% year-on-year in Germany to 79% in Ireland - in the first half of 2019.

There were times of zero or near-zero
coal generation in many western
European countries. For example, coal
has been less than 2% of the electricity
mix in Ireland, France and the UK, and Rk .
only 6% in Spain and Italy, across the countries have seen big
first half of 2019. The UK had two weeks ~ percentage falls of coal use.
in May with all its coal plants switched

off for the first time since the Industrial

Revolution began.

All western European

Germany has seen by far the biggest cut in coal generation in absolute terms, with
both hard coal and lignite falling substantially.

The falls in central and eastern European countries have been much smaller, due to
near-zero installations of wind and solar, as well as limited gas-fired capacity.

Out of the 17,000 megawatts (MW) of renewables installed across Europe last year,
Poland accounted for just 39MW, Czechia 26MW, Romania 5MW and Bulgaria 3MW.

Coal use fell 6% in Poland as a new gas plant at Plock came online and fell 16% in
Greece as gas generation picked up. In Slovenia and Bulgaria, coal generation rose
slightly.

South-east Asia

South-east Asia is often quoted as being a driver of growth for the global coal
industry. Other than Indonesia, itself a major coal producer, south-east Asia is
certainly a region that is increasingly reliant on imported thermal coal. The [EA
Renewables 2019 report highlights how the region lags behind the rest of the world
in diversifying into renewable energy.

However, there are some signs that this is changing. For example, Vietnam saw a
tenfold increase in total solar installed over the past 12 months.

Nevertheless, South-east Asia is expected to see coal-fired power generation
growing at 10% in 2019, given the commissioning of a number of new coal plants
started earlier this decade. The largest increase this year comes from Vietnam,
where coal imports have doubled, while domestic coal output has increased 10% in
the first 10 months of 2019.

South Korea

South Korea’s thermal coal imports in the year to July were down 10% year-on-year
and the [EA reports coal-fired power generation in the same period to be down
9.8%, putting the country on track to a record reduction in coal-fired power.


https://www.carbonbrief.org/analysis-uk-renewables-generate-more-electricity-than-fossil-fuels-for-first-time
https://twitter.com/CarbonBrief/status/1134462774350962690
https://twitter.com/CarbonBrief/status/1134462774350962690
https://www.carbonbrief.org/guest-post-why-german-coal-power-is-falling-fast-in-2019
https://sandbag.org.uk/project/coal-collapse/
https://www.spglobal.com/platts/en/market-insights/latest-news/natural-gas/061419-polands-pge-launches-tender-to-build-countrys-biggest-gas-plant
https://www.cnbc.com/2019/10/01/coal-is-still-king-in-southeast-asia-despite-clean-energy-efforts.html
https://www.carbonbrief.org/analysis-renewables-could-match-coal-power-within-5-years-iea-reveals
https://www.carbonbrief.org/analysis-renewables-could-match-coal-power-within-5-years-iea-reveals
https://www.vir.com.vn/vietnam-to-have-2000mw-of-rooftop-solar-power-capacity-in-2020-70273.html
https://www.reuters.com/article/us-vietnam-energy-imports/vietnams-coal-crude-oil-imports-surge-on-rising-energy-demand-idUSKBN1XM13O
https://www.industry.gov.au/data-and-publications/resources-and-energy-quarterly-september-2019
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This is due to a range of factors including

increased nuclear power generation and a

28% increase in the country’s coal tax to

US$40 per tonne, imposed in April 2019. The

national emissions trading scheme,

introduced in 2015, has seen prices rise The South Korean
fourfold to over US$30/t and this is also government has
having an increasing impact, as have seasonal . .
coal plant closures due to extreme air proposed increasing
pollution. the country’s renewable

electricity target up

In 2018, South Korea was the fourth largest
to 30-35% by 2040.

coal-importing nation globally, behind China,
India and Japan. However, the South Korean
government has proposed increasing the
country’s renewable electricity target up to
30-35% by 2040, a rise from 8% today.

Other Countries

South Africa’s total power generation fell 1.5% in January-August. In Russia, thermal
power generation increased by 1.6% in January-September, both slowing down
from 2018.

Japan has seen thermal coal imports in January to September 2019 fall 3.5% year-
on-year to 82m tonnes - including a dramatic 8% year-on-year decline in the first
seven months - reflective of electricity demand that is relatively flat and rising
nuclear power generation.

Idle Capacity

The global average utilisation of coal-fired power plants is on track to hit an all-time
low this year, affecting the profitability of both existing and planned capacity.

The following chart combines our projection for coal generation in 2019 (black line)
with capacity figures from the Global Coal Plant Tracker (blue), to show that while
the world is adding new coal-fired power plants, their average utilisation rate is in
decline (red).


http://ieefa.org/wp-content/uploads/2019/04/South-Korea-Shifting-Further-Away-from-Coal_April-2019.pdf
http://eng.me.go.kr/eng/web/index.do?menuId=450
https://www.reuters.com/article/us-southkorea-pollution-coal/more-south-korean-coal-power-plant-curbs-needed-to-tackle-pollution-advisory-group-idUSKBN1WF04Y
https://www.reuters.com/article/us-southkorea-pollution-coal/more-south-korean-coal-power-plant-curbs-needed-to-tackle-pollution-advisory-group-idUSKBN1WF04Y
http://www.worldstopexports.com/coal-imports-by-country/
https://www.reuters.com/article/us-southkorea-energy/south-korea-steps-up-shift-to-cleaner-energy-sets-long-term-renewable-power-targets-idUSKCN1RV06P
http://www.customs.go.jp/toukei/shinbun/happyou_e.htm
http://www.customs.go.jp/toukei/shinbun/happyou_e.htm
https://endcoal.org/global-coal-plant-tracker/
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Figure 3: Total Capacity of the World’s Coal-Fired Power Plants, Total
Annual Electricity Generation From Coal, and the Average Utilisation
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Total capacity of the world’s coal-fired power plants (blue line, gigawatts, GW, left axis), total
annual electricity generation from coal (black, terawatt hours, TWh, left axis) and the average
utilisation (red, percentage of time that the capacity is operating, right axis). Sources: Global Coal
Plant Tracker, IEA database, authors’ analysis. Chart by Carbon Brief using Highcharts.

The chart shows that after a peak of 62% in 2011, the average coal plantin 2019 is
likely to have been operating only 54% of the time. As well as affecting the
profitability of individual coal plants, such a low utilisation rate also implies that the
electricity they generate is more expensive, as capital costs are paid for by output
during fewer running hours.

Global Outlook

Global coal use peaked unexpectedly back in 2014, at a time when the [EA was still
forecasting rising demand beyond 2030. This peak was driven in large part by a
reduction in China’s coal-fired generation, as a result of a slowdown in construction
and heavy industry output and a rapid increase in hydropower, wind, nuclear and
solar output.

With China’s strong growth in electricity demand during 2017-18 driven largely by
the uplift in output in traditional heavy industry - steel, cement, flat glass — and
property sectors, thermal coal use globally increased as a resultin 2017 and 2018,
driving the fastest increase in CO2 in seven years.

But the rapid increase in non-fossil sources of power, CO2 pricing and coal-plant
retirements, assisted by a global economic growth slowdown, are pointing towards
coal-fired power generation experiencing a record year-on-year decline in 2019.


https://www.highcharts.com/
https://www.carbonbrief.org/global-coal-use-may-have-peaked-iea-world-enery-outlook
https://www.iea.org/newsroom/news/2014/november/world-energy-outlook-2014.html
https://www.iea.org/newsroom/news/2014/november/world-energy-outlook-2014.html
https://www.carbonbrief.org/analysis-fossil-fuel-emissions-in-2018-increasing-at-fastest-rate-for-seven-years
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The direction of coal-fired power output has significant implications for global
efforts to tackle climate change. in 2018, a 3% increase in CO2 emissions from coal-
fired power generation was responsible for 50% of the global increase in emissions
from fossil fuels.

For 2019, a 3% reduction in power sector coal use could imply zero growth in global
CO2 output, if emissions changes in other sectors mirror those during 2018.
Reducing coal-fired power generation will also play a central role in meeting global
climate goals.

While coal plants are responsible for 30% of emissions from the energy sector,
reductions in their CO2 output make up 60% of the cuts between 2018-2040 in the
IEA “Sustainable Development Scenario”, which limits warming to well-below 2C.

In that scenario, coal-fired power generation falls by 6%, on average, every year for
the next two decades. This can be compared to the more modest 3% reduction
projected for 2019.

Methodology

Data on coal-fired power generation was compiled from national statistical offices
and from the IEA for OECD countries. When coal-fired generation was not reported,
proxies, such as thermal power generation, coal imports and total power generation,
were used.

Uncertainty ranges were assigned for development during the remaining months of
2019 not covered by data, based on variances in past years’ coal-fired power
generation.

Uncertainty for the countries not covered by our data (“rest of the world”) was
assigned based on the range of past growth rates.

Global generation growth was calculated by weighing national and regional growth
rates with 2018 generation from the BP Statistical Review of World Energy. The
uncertainty range was calculated assuming national growth rates are independent
random variables.

The projected changes and associated uncertainty in global coal power generation is
shown in the chart below (leftmost column and whiskers), with changes for
individual countries and regions shown in the remaining columns.


https://www.carbonbrief.org/profound-shifts-underway-in-energy-system-says-iea-world-energy-outlook
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
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Figure 4: Projected Changes in Coal-Fired Generation During 2019,
Compared with 2018, in Terawatt Hours, and with Uncertainty Bounds
Covering the Remaining Months of 2019
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Source: Analysis of monthly electricity data from around the world. Chart by Carbon Brief.
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