Only capitalism can motivate the type of innovations necessary to solve climate change  
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Frankly, humankind needs some technological breakthroughs akin to miracles to rescue the planet on which it depends. A second reason that capitalism is suited to the job of environmental restoration and protection is its propensity to spur innovation. Humankind does not currently have the technological capability to adequately repair harm already done to the environment, or to even monitor ongoing and future harms. It certainly does not have sufficient technological capability to deal with climate change. Humankind is ill-equipped to reduce its carbon footprint, adapt to unavoidable climatic changes, or reverse some of the emissions already extant in the biosphere. Innovation is an existential matter to humankind and, for that matter, most of the species currently in existence on the planet. There are no magic bullets for innovation. By their nature, innovation is uncertain, and often unexpected. Many solutions are still unknown, perhaps not even dreamed of yet. Hawken et al. describe the experience of a plant operations manager at a Dow Chemical plant in Louisiana, who experimented with a contest among its line workers to suggest operational efficiencies. No tinkerers need apply: project proposals were required to provide a minimum return on investment of 50 percent. In the first year, he received twenty-seven suggestions that averaged a return of 173 percent. In the second year, he received thirty-two suggestions that averaged a return of 340 percent. Somehow, these not-so-little improvements had escaped the attention of management.53 Like the Swedish line workers that found ways to reduce NOx emissions, Dow workers most intimate with plant operations were able to find an astounding number of operational improvements. Perhaps the most that could be said about the role of government in innovation is that the best that it can do is provide the incentives for innovation, but avoid interfering with development. One example of unexpected innovation started in the automotive industry, and has now unexpectedly branched out into residential electricity generation and storage. More than a few financial analysts expressed surprise when the electric carmaker Tesla surpassed the combined value of Ford and General Motors in January 2020. That was such a shocking event because at the time Ford and GM were selling twenty-six times as many cars as Tesla. What gives? Financial analysts writing about the astronomical value of Tesla stock see electric vehicles as a growth industry – itself a good sign – and that Tesla had a unique head start on all of the other carmakers in the world. Tesla CEO Elon Musk is nothing if not an opportunistic capitalist, and despite his mercurial management of the company, he seems to have assured investors that his company is poised to make and sell many, many more electric vehicles. Parenthetically, and potentially very relevant, Tesla acquired a rooftop solar company, Solar City, in 2016. What is the connection? Tesla and Solar City were two of the entities out there entertaining the idea that electric vehicles could serve a residential household as a battery, collecting and storing excess solar energy during the sunny day, for drawing down at night. If this idea remains nascent, the idea of storing excess solar energy has pulled Tesla into the energy storage business, as a supplement to its rooftop solar business. Combining electric vehicle technology and rooftop solar technology has the potential to reduce greenhouse gas emissions and save money in two realms, transportation and home electricity. Perhaps even more importantly, Tesla’s foray into residential electricity has actually enabled an even broader push, into the large-scale energy storage business. Energy stored in large batteries – another area where capitalist energies might colonize – is extremely useful in its ability to deliver electricity when demand unexpectedly surges. Energy storage is such an important technology because it can fix a chronic problem with renewable energy sources such as wind and solar: their intermittency. Storing excess electricity generated by renewable sources adds value to the renewable source, and represents a potentially low-cost, zero-carbon replacement for fossil fuel-fired power plants built to handle sporadic and unexpected peak demands. State regulators and electric utilities are scrambling to find alternative ways of delivering power during these peak demand times, without having to start up a fossil fuel-fired power plant. Suffice it to say, electric vehicle dominance is far from assured for Tesla. In recent years, the behemoth automaker General Motors has jettisoned some of its costly capital assets to raise money to try and challenge Tesla for electric vehicle leadership. Whether the stodgy, century-old company, which had required federal subsidies in 2010 to survive, can reinvent itself, is an open question. But it is likely to play a role in ensuring that Tesla continues to innovate, and perhaps not just in the electric vehicle industry. Finally, a third reason that capitalism is suited to the job of environmental restoration and protection is its ability to undertake and complete projects at very large scales. In keeping with a major thesis of this book, construction at very large scales should give us a little pause, because of the propensity of capital to metastasize into a source of political resistance to change. But some global problems, especially climate change, may require very large-scale enterprises. For example, because greenhouse gas emissions may already have passed a threshold for catastrophic climate change, technology is almost certainly needed to chemically capture carbon dioxide from ambient air. But carbon dioxide is only about 0.15% of ambient air by molecular weight, and a tremendous amount of ambient air must be processed just to capture a small amount of carbon dioxide. This technology has often been referred to as “direct air capture,” or “carbon removal.” Given that inherent limitation, direct air capture technology must be deployed at vast scales in order to make any appreciable difference in greenhouse gas concentrations. There is certainly no guarantee that direct air capture will be a silver bullet. But if it is to be an effectual item on a menu of survival techniques, it will more assuredly be accomplished under the incentives of a capitalist economy. Capitalism might also help with the looming crisis of climate change by helping to ensure the supply of vital life staples such as food, water, and other basic needs in future shortages caused by climate-change. In a climate-changed future, there is the distinct possibility that supplies of vital life staples may run short, possibly for long periods of time. Droughts are projected to last longer, with water supplies and growing conditions increasingly precarious. Capitalist enterprise could, first of all, provide the impetus to finally reform a dizzying multitude of price distortions that plague water supply and agriculture worldwide. Second, capitalist enterprise can undertake scale production of some emergent technologies that might alleviate shortages. Desalination technology can convert salty seawater into drinkable freshwater.54 A number of environmental and economic issues need to be solved to deploy these technologies at large scales, but in a crisis, solutions will be more likely to present themselves. A technology that is already being adopted to produce food is the modernized version of old-fashioned greenhouses. The tiny country of the Netherlands, with its 17 million people crowded onto 13,000 square miles, is the second largest food exporter in the world,55 exporting fully three-quarters that of the United States in 2017.56 The secret to Dutch agriculture is its climate-controlled, low-energy greenhouses that project solar panel-powered artificial sunlight around the clock. Dutch greenhouses produce lettuce at ten times the yield57 and tomatoes at fifteen times the yield outdoors in the United States58 while using less than one-thirteenth the amount of water,59 very little in the way of synthetic pesticides and, of course, very little fertilizer given its advanced composting techniques. Sustained shortages in a climate-changed future might require that a capitalist take hold of greenhouse growing and expand production to feed the masses that might otherwise revolt. 
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