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Discussion of “Welfare and Distributional Implications of Shale Gas” by Catherine Hausman and Ryan Kellogg David Lagakos, UCSD May 15, 2015



If you type the word “fracking” into Google and hit enter, you will find no shortage of gloom and doom. Much of the gloom and doom is deserved too: recent evidence shows that fracking can pollute groundwater (Deborah et al, 2013), increase seismic activity (Andrews and Holland, 2015), or leak methane into the atmosphere. Nor is it surprising that the news media focuses so much on the negative aspects of fracking. If you are the first reporter to interview the farmer whose tap water can be lit on fire, you got yourself a scoop. Far less exciting is the story of how fracking has lowered the average American’s gas bill by a small but material amount for several years running. Hausman and Kellogg (2015) have written a version of this far-less-exciting story. This is not a criticism. There is a long list of distinguished economists who have made their careers pointing to some economic phenomenon or another that leads to modest welfare improvements for the masses, and to partially offsetting losses (perhaps of a more obvious nature) for some smaller group. For other salient examples see: Trade, International. Of course, this is not quite fair to Hausman and Kellogg, since their winners and losers are not exactly the winners and losers I have alluded to just now. So let me summarize the story as Hausman and Kellogg would have it. It starts with fracking as a new technology that comes along around 2007, allowing the United States to extract large quantities of natural gas from its massive shale formations that lie, un-used, within the ground. The story continues with the United States fracking its way to unprecedented levels of natural gas extraction, and to dramatic declines in the price of natural gas. The winners, according to Hausman and Kellogg, are the consumers of natural gas: residential buyers, who use gas to heat their homes and operate their appliances, and businesses that use natural gas as an input into production. These winners see an increase in consumer surplus on 1



the order of $74 billion dollars per year since 2007. The losers are the gas producers, who see a large drop in the price of their output, and experience a decrease in producer surplus of $26 billion dollars per year. On net, the United States gains $48 billion per year ($74 billion - $26 billion) from fracking, which amounts to $150 per capita per year. Since anything divided by the U.S. population is small, let me at least multiply by four to convince you that the gains for the average U.S. family of four – $600 – are material. What about the non-market impacts, and in particular the environmental costs of fracking? Hausman and Kellogg argue that it is still too soon to put hard numbers here. On the negative side, there is groundwater contamination, methane leakage, and the possibility of more earthquakes. On the positive side, fracking may displace coal to some extent as an input into electricity generation. Coal is widely viewed as the most polluting of fossil fuels, and the United States currently gets a large fraction of its energy from coal. So switching to natural gas would likely lead to less air pollution. It is actually not all gloom and doom from an environmental perspective. I learned a lot from reading this paper, and I agree with the authors that fracking has led to positive but modest economic benefits for a wide segment of the U.S. population. My main comment is that the economic benefits may be even larger than what the authors find; I elaborate on this point below. Regarding the environmental impacts, I agree that the jury is not out yet, and that it is too soon to draw any firm conclusions here. So I will say nothing more on that front. However, given that most of the benefits from fracking are likely to be economic (e.g. cheaper gas) and most of the costs are likely to be negative environmental externalities, I think this paper is best viewed as the benefit side of a cost-benefit analysis, rather than a comprehensive accounting of the full impacts of fracking. There is more work to be done here on this important topic, but Hausman and Kellogg have written an outstanding benchmark on which to build. Is the paper’s “long run” long enough? The key ingredients into the paper’s headline welfare gains are its estimated “long-run” supply and demand elasticities. These elasticities – the slopes of the demand and supply curves – are estimated
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using time-series variation in gas prices and quantities from 2007 to 2013. The authors cleverly use lagged weather in surrounding states to instrument for current prices in a particular state. The idea is that if states surrounding mine have had a lot of cold weather recently, inventories of gas near my state will be run down, consequently raising prices of gas in my state. The authors can then infer how my state’s quantity demanded responds to increases in gas prices, both contemporaneously and over the subsequent months. I don’t doubt that this strategy identifies a price elasticity of demand. I just wouldn’t call it a “long run” demand elasticity. I would describe it as more of a “medium run” elasticity. Taking a more macro perspective, there are many ways in which future innovations can be directed toward technologies that use natural gas as an energy source.1 Now that gas prices are so low – perhaps permanently – there will be an increased demand for capital equipment that uses natural gas in place of other energy inputs. Thus, innovators have an incentive to do research and development (R&D) into natural-gas-powered capital goods. R&D requires time, however, and I don’t think enough time has passed to conclude that all such R&D has been made. Furthermore, even after R&D in natural-gas powered capital goods have been completed, and even after the new capital goods become available for purchase, households and firms tend to invest in these goods with a lag. Many of these households may decide to upgrade to gas heaters once their existing heater needs to be replaced, due to the new low gas prices. But electric heaters are longlived durable goods, and may last two decades or more. Thus, in any given year, only a fraction of households that plan to install gas furnaces actually do so. The same logic applies to U.S. business that use capital equipment designed to run on fuel sources other than natural gas. Thus, investments spurred by the cheaper gas prices may occur not just in the period 2007-2013, but for many years after that. Compressed-Natural Gas Vehicles What types of innovations may we expect as a result of fracking? And what new technologies may 1 The literature on directed technological change and the environment has grown in recent years.



et al (2012), Aghion et al (2012) and Fried (2015).
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See e.g. Acemoglu



take hold in the United States as a result? One place to look for alternative evidence on the longer run is the cross section of countries (see e.g. Atkeson and Kehoe, 1999). Some countries have had cheap natural gas for many years, and one can look at these countries for hints as to which new technologies may eventually be adopted in the United States. In my search for natural-gas-intensive technologies used abroad but not in the United States, one technology stood out: compressed natural gas (CNG) vehicles. CNG vehicles are cars, trucks, busses or other commercial vehicles that run on natural gas instead of gasoline. Worldwide, there are currently more than 16 million CNG vehicles in operation, according to the International Association of Natural Gas Vehicles (IANGV).2 The world leaders are Iran, with 3.9 million CNG vehicles, Pakistan, with 2.9 million, and Argentina, with 2.1 million vehicles. Not by coincidence, each of these countries has extensive proven reserves of natural gas.3 The United States still has a small fleet of CNG vehicles, at 127,000 in 2012, according to IANGV. Most of the U.S. fleet is public busses. But vehicle manufacturers have increased investments in recent years, and the U.S. fleet of passenger cars may grow substantially in the coming years. Honda has made a CNG-version of its Civic model since 1998 and has been making improvements throughout this period. According to industry group NGVAmerica, Ford followed in 2012 with two truck lines running on CNG, and General Motors followed with their own truck line in 2013. NGVAmerica also reports that Mercedes, BMW and Volkswagen have rolled out their own prototypes recently.4 Still, CNG passenger autos appear to need more refinements before they arrive at any substantial market share in the U.S. passenger-car market. The magazine Car & Driver recently test drove Honda’s CNG Civic, and reported that it drove “exactly like a Civic that lost 30 horsepower” and 2 http://www.iangv.org/current-ngv-stats/ 3 There are a number of factors that make CNG vehicles so common in these countries. According to Nijboer (2010), in Iran, the government has a complicated system of subsidies on several energy inputs, and is trying to steer the populous toward natural gas and away from gasoline use. Pakistan has a demand for cleaner air in its cities, and has put more stringent regulations on vehicular emissions in recent years. Argentina has subsidies on gas, and keeps the price of natural gas at an artificially low level. 4 http://www.ngvamerica.org/vehicles/.
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was priced around $5,000 more than a regular Civic running on gasoline.5 Consumer Reports also reviewed the CNG Civic, and reported that it had substantially less trunk space than a regular Civic thanks to the large natural-gas canister required to hold the car’s fuel. Consumer Reports also complained about the CNG Civic’s short range, which they reported to be less than 200 miles.6 For CNG vehicles to take hold, investments are required not just from auto manufacturers, but from other players in the industry, in particular service stations. Coordination issues are also not trivial, since service stations will have little incentive to retrofit their station to offer natural gas unless CNG vehicles are sufficiently common on the road. But, to say the least, consumers will be hesitant to buy cars running on CNG if there is no place to refuel. Nevertheless, it is clear the future will see increasingly more natural gas vehicles on U.S. roads rather than less now that natural gas prices are so low. Will Fracking Lead to a Manufacturing Renaissance? One part of the paper that I was particularly excited to read was their look at whether fracking will lead to a manufacturing renaissance, as has been claimed by numerous industry groups. What Hausman and Kellogg do to answer this question is to look at time-series evidence from repeated cross-sections of U.S. manufacturing industries, covering 2007-2015. For each industry they use input/output tables from 2007 to measure the intensity of inputs from the natural gas industry. They then compare employment growth over the period 2007 to the present in natural-gas intensive industries versus other industries. In the single most gas-intensive industry, fertilizer production, employment has indeed expanded a lot over this period, compared to declines on average in U.S. manufacturing employment. Unfortunately, their estimates are too imprecise to draw strong conclusions. Their point estimate is that fracking led to an increase in manufacturing employment of 280,000. But the confidence interval is -60,000 to 600,000. So at best we can conclude that fracking likely increased manufacturing jobs, but we don’t know how much. Nor do we know whether these were unemployed 5 http://www.caranddriver.com/reviews/2012-honda-civic-natural-gas-test-review 6 http://www.consumerreports.org/cro/2012/03/the-natural-gas-alternative/index.htm
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workers who found jobs because of fracking, or previously employed workers moving from other sectors. So we don’t know how much these employment gains mattered in terms of welfare. All in all, my reaction to the manufacturing-renaissance analysis is similar to my reaction to the paper’s overall analysis of fracking. That is, I am convinced by the authors’ assessment that the net economic benefits of fracking in the United States so far have been positive but modest in magniture. But I think the future may lead to even larger gains from fracking, as economic agents are given more time to direct innovation towards capital equipment that runs on natural gas. In any event, observing more of the longer run will allow economists to make more precise estimates of fracking’s longer run impacts.
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