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This presidential election has the country captivated. As many commentators

have pointed out, the primaries are more focused on personalities than policy.

While the parties focus on who is going to represent them in the fall, I want to

make the case for something that I hope every candidate will agree on in

November: America’s unparalleled capacity for innovation. When the United

States invests in innovation, it creates companies and jobs at home, makes

Americans healthier and safer, and saves lives and fights poverty in the world’s

poorest countries. It offers the next president a tremendous opportunity to help

people in America and around the world.

Of course, America’s capacity for innovation is nothing new. We have been

inventing for more than two centuries: think of Benjamin Franklin, Margaret

Knight, Thomas Edison. By the end of World War II, the United States led the

world in automobiles, aerospace, electronics, medicine, and other areas. Nor is
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the formula for success complicated: Government funding for our world-class

research institutions produces the new technologies that American entrepreneurs

take to market.

What is new is that more countries than ever are competing for global leadership,

and they know the value of innovation. Since 2000, South Korea’s research and

development spending (measured as a percentage of GDP) has gone up 90

percent. China’s has doubled. The United States’ has essentially flatlined. It’s

great that the rest of the world is committing more, but if the United States is

going to maintain its leading role, it needs to up its game.

I have seen first-hand the impact that this type of research can have. I was lucky

enough to be a student when computers came along in the 1960s. At first they

were very expensive, so it was hard to get access to them. But the microchip

revolution, made possible by U.S. government research, completely changed that.

Among other things it enabled Microsoft, the company I co-founded, to write

software that made computers an invaluable tool for productivity. Later, the

Internet — another product of federal research — changed the game again. It is no

accident that today most of the top tech companies are still based in the United

States, and their advances will have a massive impact in every area of human

activity.

My favorite example is health. America’s investment in this area creates high-

paying jobs at universities, biotech companies, and government labs. It leads to

new treatments for disease, such as cancer therapies. It helps contain deadly

epidemics like Ebola and Zika. And it saves lives in poor countries. Since 1990,

the fraction of children who die before age 5 has fallen by more than half. I think

that’s the greatest statistic of all time, and the United States deserves a lot of

credit for making it happen.

The next few years could bring even more progress. With a little luck we could

eradicate polio, a goal that is within reach because of vaccines developed by U.S.

scientists. (Polio would be the second disease ever eradicated, after smallpox in

1979 — in which the United States also played an irreplaceable role.) There is also

exciting progress on malaria: The number of deaths dropped more than 40

percent from 2000 to 2012, thanks in part to America’s support for breakthrough

tools like drugs and bed nets. But to make the most of these opportunities, we

need to invest more in basic health research and specific areas like vaccines.
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Energy is another great example. American-funded research defines the state of

the art in energy production. Early advances in wind and solar technology were

developed with federal money. And this research offers a strong return on

investment. Between 1978 and 2000, the Department of Energy spent $17.5

billion (in today’s dollars) on research on efficiency and fossil fuels, yielding $41

billion in economic benefits. Yet, until this year, the DOE’s research budget hadn’t

seen a real increase since the Reagan administration.

If we step up these investments, we can create new jobs in the energy sector and

develop the technologies that will power the world — while also fighting climate

change, promoting energy independence, and providing affordable energy for the

1.3 billion poor people who don’t have it today. Some of the more promising areas

include making fuel from solar energy, much the way plants do; making nuclear

energy safer and more affordable; capturing and storing carbon; and creating new

ways to store energy that let us make the most of renewables.

There’s a lot of momentum right now on clean energy research. Last year, the

leaders of 20 countries, including the United States, committed to double federal

investments in this area. Complementing that crucial effort, I helped launch the

Breakthrough Energy Coalition, a group of private investors who will back

promising clean-energy companies. The next president will have a chance to

accelerate this momentum.

Investing in R&D isn’t about the government picking winners and losers. The

markets will do that. It’s about doing what we know works: making limited and

targeted investments to lay a foundation for America’s entrepreneurs. This

approach has been fundamental to U.S. leadership for decades, and it will become

only more important in the years ahead.

By the end of this summer, the political parties will have chosen their leaders and

will start looking ahead to the November election. The nominees will lay out their

vision for America and their agenda for achieving it. These visions will probably

have more differences than similarities. But I hope we can all agree that, no

"Until this year, the DOE’s research budget
hadn’t seen a real increase since the Reagan

administration."
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matter how you see America’s future, there will always be an essential role for

innovation.

This article was originally published by Reuters News Agency.
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Remember that scene in the 1960s classic The Graduate where Dustin Hoffman is

told the future would turn on one word?  

Just one word: Plastics.
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Fast forward to the mid-90s, and that one word was Internet. New college

graduates, poised to take lucrative consulting or banking gigs, instead headed

west to surf the irresistible wave that was the World Wide Web (remember when

we called it that?). And now, two decades later, it’s commonplace to tell students

the future is code.  

But that’s only half right.  

Today, if the future were just one word, that word would be -- are you listening,

Dustin? -- data. To be clear: data science involves coding. But it’s much more than

coding. And it’s more important than ever for today’s high school and college

graduates.

Here’s why:

The data will multiply. Internet clicks? Old news. Just about everything can be

captured in 1s and 0s. Sensor data. Video data. Genomic data. (Roll the obligatory

recitation of big numbers: 90 percent of the data in the world right now was

generated in the past two years alone, the digital world is doubling in size every

two years, perhaps even faster, and in four short years – by 2020 – there will be

44 zettabytes of data, etc. etc.) What’s exciting here is not the volume of data. It’s

the kind of data. We’ve rocketed beyond the familiar land of row-and-column

databases to a huge universe of unstructured data. And we’re only getting started:

just 35 percent of all this data will be useful to us by 2020, and only then if we can

define it, tag it, structure it, and analyze it.

The price is right. Data storage is crazy cheap now. In 1980, the average cost per

gigabyte was nearly $440,000 and a 10-gig iPod wasn’t even a twinkle in Steve

Jobs’s eye. Contrast that with today: you can get a gig of cloud storage from

Google for about two cents. When storing data is so very inexpensive, there’s no

incentive to get rid of it and every reason to hold on to it. Why? Because those

who have data and make decisions with it will defeat those who do not. And so...

There will be big winners. The printing press and the Internet share something in

common: they upended the economic paradigm of their respective age. Johann

Gutenberg’s bible -- and Mark Andreessen’s browser -- radically lowered the costs

of distribution, information and content. Economic giants vanished. New ones

emerged. Sound familiar? It should. Big Data is radically lowering the costs of

http://www-01.ibm.com/software/data/bigdata/what-is-big-data.html
http://www.emc.com/leadership/digital-universe/2014iview/executive-summary.htm
http://www.emc.com/leadership/digital-universe/2014iview/executive-summary.htm
http://www.zdnet.com/article/storage-in-2014-an-overview/
https://cloud.google.com/storage/pricing


decision making and innovation. You can bet on the players who use data

effectively to be the ones who prevail in product development, marketing, supply

chain management, and more. The business world is scrambling: the percent of

firms making “big data” a major priority has rocketed from 5% to 63% in just

three years.

Welcome to the “Android Age.” This is both the age of artificial intelligence and

artificial intelligence’s coming of age.  If the Industrial Age brought us factories

and an existential challenge to manual labor, then the Android Age is bringing

artificial intelligence and an existential challenge to intellectual labor.  Jobs and

perhaps entire industries we never thought would be at risk may vanish or be

wholly unrecognizable as computers make reasoned hypotheses, generate

algorithms to understand and predict phenomena, test, learn, and start again -

faster and better than any human statistician.

Still, even in the Android age, as machines get better than humans at tagging,

hypothesizing, and predicting, we will always need data-savvy people to code the

machines, surface insights, and make data-driven decisions. So in an era when

everyone is worried about bringing manufacturing back to the US and the future

of the workforce, it turns out that data science is an industry that actually can’t be

completely outsourced or mechanized.

As others have astutely observed, data is widely available, software and hardware

is cheap or even free, but the people who do the Big Data work well are few and

far between.

So heads up, Dustin, the word is no longer plastics, Internet or code: it’s data.

And if coding is all you know, you’ll be on the outside looking in at a data-

dominated world.

https://hbr.org/2016/02/just-using-big-data-isnt-enough-anymore
http://www.tomdavenport.com/about/
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