Rekindling the Spark by John Kosowatz (Adapted)

Go by the headlines, and the future seems bleak for the internal combustion engine, the trusty workhorse of modern mobility. This past year has seen announcements from several major countries—France, Germany, Great Britain, and India—stating their intention to bail fossil-fuel powered automobiles entirely. To a certain extent, those announcements can be dismissed as aspirational, as the goals are set for 2040, far beyond the life expectancy of cars on the road today. Still, Norway, an oil-exporting nation that is a leader in electric vehicles, has a deadline of 2025 for the end of emissions-producing vehicles.
In September, China—where about 40 percent of all cars in the world are sold—weighed in. In a step forward from previous efforts, which focused on pushing auto firms to produce more electric vehicles while putting strict limits on car registration in crowded and heavily polluted Beijing and Shanghai, China’s vice minister of industry and information technology said the government is working with other regulators on a timetable to end production and sales of combustion-powered cars. 
Even in the United States, which has shown no appetite for sweeping action at the federal level, eight states have set goals for electric-powered vehicles and aggressive emissions and mileage standards have promoted the development of cleaner and more efficient cars. In many cases that means cars with hybrid gas-electric power trains rather than all-electric battery-powered vehicles. But Tesla Motors, the manufacturer of electric cars, has a market capitalization of $61 billion, more than such established automakers as Ford, Honda, and General Motors.
However, while governments and financial markets may be in love with battery-powered electric vehicles, don’t count out the internal combustion engine just yet. Continuing refinements are making the ICE smaller, stronger, and less polluting. The technology is not yet ready to lose its place in powering cars and trucks. 
“From a marketing standpoint, electrification and battery-powered engines are the absolute darling,” said Brett Smith, assistant director of manufacturing, engineering, and technology at the industry-backed Center for Automotive Research in Ann Arbor, Mich. “The reality is that it is a long-term trend that may take decades to get here. And because of the pressures of regulation, there has been an incredible amount of refinement to gas engines.” 
For many non-specialists, the case for electric vehicles is straightforward: It’s all about carbon dioxide and other emissions. But the advantage EVs hold at the tailpipe is not as strong as laypeople believe. For one, it does not take into account emissions from power plants that provide the electricity for EVs. In some regions that depends on coal power for electric generation, a conventional car that gets as little as 40 mpg will produce fewer emissions than an EV. Also, the environmental damage along the supply chain for lithium-ion batteries can be significant. A 2016 study by Arthur D. Little, the international consulting firm, comparing battery electric vehicles against internal combustion engine vehicles stated, “The ultimate environmental and economic reality of electric vehicles is far more complicated than their promise.” 
The study showed BEVs enjoy economic advantages. The electricity cost associated with operating BEVs over a distance of one mile is significantly lower than the cost of gasoline over the same distance for a conventional car. The cost to maintain a BEV also is less, and battery technology has evolved to where the price per kilowatt hour of lithium-ion battery packs has dropped from $1,126 in 2010 to only $300 in 2015, according to the report. 
But other economic factors intervene. Without exception, BEVs in 2015 were significantly more expensive to manufacture than internal combustion engine vehicles, mostly because of battery manufacturing, and were much more expensive at the dealer. 
The report shows that most of the environmental impacts generated by ICEVs are localized to the combustion of gasoline in the engine, but the BEV manufacturing process “generates a much more widely dispersed and damaging set of environmental impacts.” Those effects include the use of heavy metals in the manufacture of lithium-ion battery packs combined with pollution generated by the U.S. power grid when charging. Battery production relies on metals such as cobalt and materials like graphite, sourced from “poorly regulated and heavily polluting mines” in China and Africa. 
“Given the divergence in where environmental impacts are allocated, it is safe to say that a consumer who chooses to drive a BEV over an ICEV shifts the environmental impact of ownership,” according to the report. In other words, BEVs reduce local contributions to greenhouse gas emissions but they produce a different set of environmental challenges across the globe, “the consequences of which are largely borne by rural and often disadvantaged communities as well.” 
Even with the drop in the cost of battery packs, the total cost of owning an EV in 2025 will still be between $6,000 and $11,000 higher than owning a conventional car, the A.D. Little report concludes. 
According to John Dec, a researcher at the Sandia National Laboratories Combustion Research Facility in Livermore, Calif., the performance of internal combustion engines will improve over the coming decade. Advances in friction, motor oil, and fuel will mean battery-electric powertrains will have to improve more than anticipated to catch up with the performance of internal combustion engines. 
“EVs are coming and they will grow,” Dec said. “But it’s way, way premature to say the internal combustion engine is dead.”
That price differential—and the American consumer’s unwillingness to pay it—may keep internal combustion engines on the road in the U.S. long after they have disappeared from showrooms around the world. Aside from niche applications and luxury vehicles such as Tesla Motors offerings, battery electric vehicles just won’t be able to compete with the internal combustion engine, alone or in gas-electric powertrains. 
“I think the vast majority of the fleet will be using the internal combustion engine with [new] electric technology,” Dec predicted. “It should co-exist for at least three more decades.”
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