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Wind and solar electric generating capacity and electricity generation have been growing dramatically 
over the last two decades.  The U.S. Energy Information Administration (EIA, eia.gov) is one 
organization keeping track of these energy sources.  Comparing data from EIA to Wikipedia data suggests 
that Wikipedia does not appear to be keeping up with the major changes happening worldwide.  From the 
year 2000 to the year 2018, EIA data show total electricity generating capacity worldwide has grown 
105%, fossil fuel generating capacity has grown 87%, nuclear 5%, and hydroelectric 66%.  In contrast, 
wind generating capacity has grown 3,162% and solar capacity has grown 49,353%.  These major 
changes are worth examining to understand more about wind and solar electricity generation. 

Despite the major growth in 
capacity, wind and solar are 
still only minor contributors 
to worldwide electricity 
generation over the year 
2018 (see figure).  Note that 
capacity, or power (kW, 
MW, GW), indicates a level 
provided when the 
generating equipment is 
running at full power, but 
generation of electricity 
(kWh, MWh, GWh, TWh) 
is measured as net actual 
energy provided (e.g., to 
the electric grid) over some 
time period, when 
equipment may or may not be running or may be running at reduced capacity.  There are some other 
minor generating sources not shown in the chart, but they provide only a tiny portion of worldwide 
electricity to end users (and pumped hydro storage is a small negative contributor that uses more than it 
provides). 

Total worldwide generating capacity in 2018 was 7071 GW, according to EIA data, and total electricity 
generated over the year 2018 was 25,398 TWh.  Total wind generating capacity in 2018 is 563 GW (8.0% 
of the world total), and solar total capacity is 488 GW (6.9% of world capacity). 

Wind Capacity 
Generating capacity of 563 GW in 2018 for wind is spread over many countries.  South Australia is often 
highlighted (sometimes negatively) due to its high percentage of electricity provided by wind, but 
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Australia does not stand out worldwide, accounting for only 1.0% of total capacity in 2018.  Nine 
countries accounted for almost 82% of 2018 worldwide capacity, and all the rest accounted for the 
remaining 18% (see figure). 

Half of the 220 or so “countries” had essentially zero percent (<0.0002%) of worldwide wind capacity as 
of 2018.  Almost another 40% had less than 0.5% of world capacity.  Thus almost 90% of all countries in 
the world had less than 
0.5% of world capacity 
in 2018.  (Data for 
2019 at this time appear 
to indicate that slightly 
over 90% had less than 
0.5% by 2019.) 

The 95th percentile for 
2018 capacity share is 
at 1.24%, and 
Germany, the United 
States, and China are 
above the 99th 
percentile (10.45%). 

Italy had a 1.8% share, 
and in descending 
order, Sweden, Turkey, 
Denmark, Poland, and Australia had a 1–1.5% share (Sweden and Turkey are above the 95th percentile 
and the others are below).  Portugal, Mexico, the Netherlands, Ireland, Japan, Belgium, Austria, Romania, 
and Greece were at 0.5–0.92%.  These 24 countries, from China down to Greece, accounted for 95% of 
worldwide capacity in 2018.  NOTE however, that these smaller percentages are highly dependent on 
level of total new capacity brought on line each year.  The larger percentage countries do not shift much 
year-to-year, if at all, due to the large capacities already present. 

Although wind capacity has 
grown 3,162% from the year 
2000 to the year 2018, the rate 
of growth has slowed after 
2009, as annual capacity 
additions may be nearing limits 
e.g., new machine production 
limits, siting limitations.  The 
annual capacity rate of growth 
has dropped from almost 30% 
in 2001 to just under 9% in 
2018 (see figure, brown 
series).  Total GW annual 
additions were still at 50 
GW/yr in 2018, but have been 
headed down since 2015. 
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Solar Capacity 
The distribution of 488 GW worldwide solar capacity in 2018 is very similar to the wind distribution, 
with a few countries dropping out and others coming into the high GW locations, as shown in the figure.  
Japan was second in the world, and only eight countries accounted for 82% of worldwide solar generating 
capacity.  The median 
and 75th percentile are 
a little higher for the 
solar distribution than 
for the wind 
distribution, but the 
90th percentile is 
lower, at 0.43%, and 
the 95th percentile is 
also lower, at 1.04%.  
The 99th percentile is 
about the same as for 
wind, at 10.5%, with 
the United States 
exactly at the 99th, 
and Japan and China 
above.  France and 
South Korea are at 
1.6–2%, and Spain 
and Turkey are at 1.04–1.45%.  The Netherlands, Belgium, Canada, Thailand, South Africa, Taiwan, and 
Greece are in the range of 0.5–0.9%.  These 19 countries, from China to Greece, account for 93% of 
worldwide solar generating capacity. 

The high rate of growth for solar electricity generating capacity can be seen in the figure here, but 
additions for 2017 and 2018 have flattened at around 95 GW/yr, and preliminary data for 2019 indicate 
this flat level is holding for 
2019 also.  Annual growth is 
still higher than for wind, at 
almost 20%/yr, but the drop 
from 2017 to 2018 is from 
24% to 19%, and if the data 
for 2019 are close to correct, 
the growth drops to 16.5%/yr.  
This growth is still very high, 
and the growth trend is 
driving projections of future 
growth to very high levels.  
The next few years should be 
interesting, to see if this 
growth can be sustained 
worldwide. 
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Wind Electricity Generation 
Worldwide wind-powered electricity generation rose from 31 TWh in the year 2000 to 1,265 TWh in 
2018, an increase of 3,935%.  The share of worldwide electricity generation from wind rose from 0.2% in 
2000 to 5.0% in 2018.  Similar to 
capacity, nine countries generated 
81% of total worldwide wind-
powered electricity in 2018 (see 
figure).   

Generation is affected by many 
factors, including local wind 
resource, equipment capabilities and 
durability, and ability to use the 
energy when generated.  Thus, the 
percentages in the figure here for 
generation for specific countries 
may be higher or lower than the 
percentages for capacity. 

The distribution of wind generation 
shares in 2018 is similar to the capacity share distribution.  Germany is at the 99th percentile, and China 
and the United States are above.  The 95th percentile is at 1.24%, so the other countries in the figure are 
above the 95th.  Turkey, at a 1.57% share, Italy, at 1.39%, and Sweden, at 1.31%, are above the 95th 
percentile also.  Australia, at 1.20%, and Denmark, at 1.10%, are just below.  Portugal, Poland, Mexico, 
the Netherlands, Ireland, Japan, Belgium, and South Africa are at 0.51–0.99% share.  These 24 countries, 
from China down to South Africa, accounted for 94% of worldwide wind-powered electricity generation 
in 2018. 

From 2002–2005, worldwide wind generation increased 10–20 TWh/yr (from 53 TWh in 2002 to 104 
TWh total in 2005).  From 2006–2013, the increase in annual generation steadily rose from 28 TWh/yr to 
122 TWh/yr (131 TWh total in 2006 and 644 TWh in 2013).  After 2013 growth went up through 2017 
and then down in 2018, possibly 
indicating maintenance schedules or 
weather changes.  Total generation 
increased from 714 TWh in 2014 to 
1265 TWh in 2018.  Growth from 
2014–2018 ranged from 10%–
15%/yr. 

Solar Electricity 
Generation 
Worldwide solar-powered electricity 
generation rose from 1.2 TWh in the 
year 2000 to 575 TWh in 2018, an 
increase of 47,671%.  The share of 
worldwide electricity generation from solar rose from 0.01% in 2000 to 2.26% in 2018.  Similar to 
capacity, nine countries generated 81% of total worldwide solar-powered electricity in 2018 (see figure). 
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As for wind generation, solar generation depends on many factors that affect how much electricity can be 
generated each year using solar technologies.  The sun does set and night comes every 24-hour period. 

The distribution of solar generation shares in 2018 is similar to the capacity share distribution.  Japan is at 
the 99th percentile, and China and the United States are above.  The 95th percentile is at 1.31%, so the 
other countries in the figure are above the 95th.  France, at a 1.8% share, Australia, at 1.7%, and South 
Korea, at 1.6%, are above the 95th percentile also.  Turkey is exactly at the 95th.  Chile, Thailand, South 
Africa, Belgium, Greece, Canada, the Netherlands, and Brazil have a 0.6–0.9% share.  These 20 
countries, from China down to Brazil, accounted for 93% of worldwide solar-powered electricity 
generation in 2018. 

From 2002–2007, worldwide solar generation increased 0.3–1.99 TWh/yr (from 1.9 TWh in 2002 to 7.7 
TWh total in 2007).  After 2008 the increase in annual generation was rapid, rising from an increase of 
4.9 TWh/yr in 2008 to an increase of 166 TWh/yr in 2017.  The increase in 2018 was less in 2017, at 113 
TWh.  Total solar generation in 2008 was 12.6 TWh, and in 2018 was 575 TWh.   

Percentage growth in generation was similar to the growth in capacity (see previous figure), going from 
20% in 2001 to 49% in 2011, and then back down to 20% by 2018. 

Annual Capacity Factors 
Capacity factor is a type of effectiveness indicator used to understand how much of a specific time period 
the generating equipment is equivalently at full power, or how effective each kW of capacity is at 
producing kWh over some time period.  For the annual capacity factors presented here for 2018, the time 
period is 8760 hours.  Annual capacity factors for a specific power plant can help owners understand the 
effectiveness of the investment in the capital generating equipment.  For the world as a whole, what is 
presented here first are aggregate 2018 worldwide fuel-type capacity factors, where: 

𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑓𝑎𝑐𝑡𝑜𝑟 =   𝑎𝑛𝑛𝑢𝑎𝑙 𝑘𝑊ℎ  ÷   [𝑟𝑎𝑡𝑒𝑑_𝑒𝑛𝑑_𝑜𝑓_𝑦𝑒𝑎𝑟_𝑘𝑊 × 8760 ℎ𝑟] 

The total aggregate 2018 worldwide power sector capacity factor, including all types of generating 
equipment, according to EIA data, was 41%.  The aggregate 2018 worldwide capacity factors for most 
types of generating equipment are shown in the table here. 

Operating electric grids is complicated, and in addition to just 
providing electricity to end users, other capabilities must also 
be provided to deal with changing loads and conditions.  The 
term “Ancillary Services” is typically used to cover these 
additional capabilities, the services necessary to maintain 
reliable operation of the interconnected transmission system.  
The ancillary services needed can vary over time and include: 

 scheduling, dispatch, and load following 
 reactive power and voltage control 
 system protection, loss compensation, and balancing 

of loads 

Simplistically, nuclear plants generally do not “turn down” easily (do not handle dispatch and load 
following easily), so they are generally planned to run as much as possible.  Fossil fuel plants have 
changed over time to be more capable at varying capacity, so many fossil fuel plants are used to handle 
load dispatch, load following, and other ancillary services, reducing capacity factor.  Hydroelectric plants 

Worldwide 2018 Capacity Factors (%) 
Generating Technology Factor 

Nuclear 79% 
Fossil fuels 44% 

Renewables in aggregate 33% 
Hydroelectricity 42% 

Non-hydroelectric 
renewables 

25% 

Geothermal 72% 
Solar 13% 
Wind 26% 

Biomass and waste 56% 
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can help with many ancillary services, and they are also affected by the water available and requirements 
to meet other needs, such as recreation and habitat control, often causing reduced capacity factor.  
Geothermal plants are a minor contributor to global electricity and the available heat energy for running 
the plant is wasted if not used, so they typically have higher capacity factors.  Solar and wind are subject 
to weather and annual-diurnal factors, so capacity factors are inherently less.  Biomass and waste plants 
depend on available fuel resource, 
which can be variable, and they fall 
in the middle of capacity factor 
range. 

Wind and solar worldwide capacity 
factors have changed from 2000–
2018, with wind going generally up, 
and solar dipping and then 
recovering to 13% (see figure).  
Siting is an issue for both 
technologies, in that the available 
wind or solar resource can have 
important capacity factor impacts.  
Without attempting to analyze 
actual causes for changes in capacity factors, more effective siting may have contributed to growth in 
wind capacity factor, and less effective siting may have impacted solar capacity factor for a few years.  
Many other factors also are expected to have contributed, e.g., increasing size and effectiveness of wind 
turbines and solar equipment over time. 

These capacity factors for wind and solar must be considered relative to total capacity and annual growth.  
When growth is very large, swings in annual capacity factor can be expected.  Installed wind and solar 
generating capacity began increasing dramatically worldwide after the year 2013, so the values after the 
year 2013 are most important, as these represent a more stable situation.  Capacity factors before 2013 
could be expected to change more, but after 2013 the installed base becomes a stabilizing force. 

An additional concern is that some of the data 
before 2010 for individual countries are highly 
suspect. 

Country-Specific Capacity 
Factors 
Worldwide aggregate capacity factors are 
affected most by the electricity-generating countries with the largest shares of generation, so country-
specific factors for some of these countries for 2015–2018 are shown in the tables here for reference.  The 

many factors affecting the performance of these 
electricity generating technologies cause large 
variations in capacity factors across countries 
and lesser variations over the years.  Capacity 
factor performance in one country should not be 
expected to extrapolate to another. 

 

Wind Capacity Factors, 2015-2018 
   Country 2015 2016 2017 2018 

China 23% 31% 31% 31% 

United States 30% 32% 33% 33% 

Germany 20% 18% 21% 21% 

India 16% 19% 19% 21% 

United Kingdom 32% 26% 29% 30% 

Solar Capacity Factors, 2015-2018 
   Country 2015 2016 2017 2018 

China 12% 11% 11% 12% 

United States 19% 18% 20% 21% 

Germany 11% 11% 11% 12% 

India 21% 22% 16% 17% 

United Kingdom 9% 10% 10% 11% 
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Conclusion 
This high-level overview of wind and solar generation of electricity in the world today shows the current 
status of these technologies in the context of the entire electricity generating sector.  The large growth in 
use of wind and solar for electricity generation over the 18 years from 2000–2018 is presented, with wind 
and solar growing from negligible in the year 2000 to 5.0% and 2.3% of total world electricity generated, 
respectively.  Annual growth in generated electricity is still high, with wind at about 13%/yr and solar at 
about 25%/yr as of 2018.   

The presentation here provides a simple baseline of an EIA set of data that can be compared against future 
installed capacity, generation, and growth for these technologies. 

 


