Data Centers Finally Using Less Electricity
by Paul Rogers
July 17, 2016 – A decade ago, they were widely feared as the source of a huge new environmental problem.
America's data centers, the vast storehouses of computers that hold everything from Facebook pages to Netflix movies to billions of emails, were guzzling electricity at a ferocious rate, increasing air pollution and greenhouse gases as internet use grew by leaps and bounds.  But a new study shows that data centers, also commonly known as "server farms," have slimmed down dramatically.
Hit with soaring electricity bills and hounded by environmental groups to reduce their carbon footprints, tech companies have significantly improved the way that the centers use energy -- from the way they are cooled to how their masses of computers save power when not fully in use.
"Before, there were inefficiencies, like leaving-the-refrigerator-door-open kinds of inefficiencies," said Arman Shehabi, a research scientist at Lawrence Berkeley National Laboratory who helped write the report.  "But the industry really has put attention toward making their data centers more efficient.  It's an amazing success story."
From 2000 to 2005, the study found, data centers in the United States increased their electricity consumption by 90%.  From 2005 to 2010, it went up another 24%, even with the Great Recession.  But since then, it has been flat, growing by only 4% from 2010 to 2014.  That’s despite a boom in online activity, as millions of new smartphones, social media mania, and other trends have driven Americans to spend evermore time online.
The study projects, from now until 2020, electricity use from U.S. data centers will grow only 4% and could actually be reduced by as much as 45% -- back to 2003 levels -- with additional energy efficiency measures.  "This is very welcome news," said Pierre Delforge, director of high-tech energy efficiency for the Natural Resources Defense Council, an environmental group in San Francisco.
"But we shouldn't cry victory too soon," he said.  "We are going to have continued growth, and it remains to be seen if we can continue the success story.  That's a very big question."
Many Americans aren't even aware that data centers exist.  But there would be no Facebook, no Google search, no eBay or countless other companies and online services without them.  There are 2.9 million nationwide, ranging from closets at small companies to vast buildings the size of airplane hangars.  In the jumbo-sized server farms, which are run by companies like Google, Facebook and Microsoft, the racks of computer servers can stretch off into the distance like aisles in the warehouse at the end of "Raiders of the Lost Ark."
They have an enormous appetite.  In 2014, data centers represented 1.8% of all U.S. electricity consumption.
"We want to be as efficient as possible in our use of electricity," Shehabi said.  "A lot of the electricity in the U.S. is generated from fossil fuels, so the more you burn, the more smog and greenhouse gasses are emitted."
Put another way, data centers in 2014 devoured 70 TeraWatt-hours (TWh) of electricity, the study found.  That is roughly equivalent to the electricity needed to power all the households in the states of Virginia and Washington combined.  That's up from 28 TWh in 2000, but remains largely unchanged from 2008, when it was 68 TWh.  Still, it's an electricity bill of roughly $7 billion a year.
To become more efficient, the study found, data centers have cranked down the air conditioning and found ways to use outside air to cool machines.  They have made computer servers more efficient, powering them down when they aren't fully in use.  The rise of "cloud computing" has clustered more computer activity in the data centers of the biggest tech companies, which also tend to be the newest and most efficient.
Had the tech industry continued expanding data centers using the same levels of efficiency prevalent in 2010, the amount of electricity used today would have nearly doubled -- to 136 TWh this year and 197 TWh by 2020, the Lawrence Berkeley report found.
To reduce overall electricity use in the future, Shehabi and Delforge said, the key is for small- and mid-sized data centers, many of which were not built with state-of-the-art technology, to continue to upgrade and improve.
Some companies, like Apple and Facebook, are powering their vast data centers largely with wind and solar power.  But the biggest 7,000 data centers represent only about 5% of total electricity use from data centers, said Delforge, a former manager at Hewlett-Packard.
Industry officials say that data center efficiency has been a top priority for a while now.  Since 2009, the Silicon Valley Leadership Group, based in San Jose, has held workshops with tech companies on how to run data centers with less electricity, said Sarah Qureshi, a member of the group's energy and environment team.
"Quite a bit of what we all rely on in the modern age is tied up in these data centers," she said.  "They are only going to continue to grow.  It would have been unsustainable for companies' bottom lines if this wasn't addressed."
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