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Overview
Access to vast, new supplies of natural gas from previously untapped shale deposits is one of the most exciting domestic energy developments of the past 50 years. After years of high, volatile natural gas prices, the new economics of shale gas are a “game changer,” creating a competitive advantage for U.S. petrochemical manufacturers, leading to greater U.S. investment and industry growth.  America’s chemical companies use ethane, a natural gas liquid derived from shale gas, as a feedstock in numerous applications. Its relatively low price gives U.S. manufacturers an advantage over many competitors around the world that rely on naphtha, a more expensive, oil-based feedstock.  Growth in domestic shale gas production is helping to reduce U.S. natural gas prices and create a more stable supply of natural gas and ethane.

This report presents the results of the analysis conducted to quantify the economic impact of the additional production of petrochemicals and downstream chemical products stimulated by an increase in ethane availability. With the development of new shale gas resources, the US petrochemical industry is announcing significant expansions of petrochemical capacity, reversing a decade-long decline. The petrochemical industry is unique in that it consumes energy as a raw material in addition to using energy for fuel and power. With vast new supplies of natural gas liquids from largely untapped shale gas resources, including the Marcellus along the Appalachian mountain chain, a new competitive advantage is emerging for US petrochemical producers. At a time when the United States is facing persistent high unemployment and the loss of high paying manufacturing jobs, these new resources provide an opportunity for new jobs in the petrochemical sector. 

Methods
The objective of the research was to quantify the effects of private investment in US petrochemicals and downstream chemical products on additional output of the industry, as well as indirect and induced effects on other sectors of the economy. The economic impact of new investment is generally manifested through four channels: 

· Direct impacts - such as the employment, output and fiscal contributions generated by the sector itself

· Indirect impacts - employment and output supported by the sector via purchases from its supply chain

· Induced impacts - employment and output supported by the spending of those employed directly or indirectly by the sector

· Spillover (or catalytic) impacts - the extent to which the activities of the relevant sector contribute to improved productivity and performance in other sectors of the economy

The analysis focused on the first three channels. Spillover (or catalytic) effects would occur from new investment in petrochemicals, but these positive externalities are difficult to quantify and thus were not examined in the analysis.

In addition to added output, the effects on employment and tax revenues also were assessed. To accomplish the goals of the analysis, a robust model of the direct, indirect and other economic effects is needed, as well as reasonable assumptions and parameters of the analysis. To estimate the economic impacts from increasing investment in US petrochemicals production, the IMPLAN model was used. The IMPLAN model is an input-output model based on a social accounting matrix that incorporates all flows within an economy. The IMPLAN model includes detailed flow information for 440 industries. As a result, it is possible to estimate the economic impact of a change in final demand for an industry at a relatively fine level of granularity. For a single change in final demand (i.e., change in industry spending), IMPLAN can generate estimates of the direct, indirect and induced economic impacts. Direct impacts refer to the response of the economy to the change in the final demand of a given industry to those directly involved in the activity. Indirect impacts (or supplier impacts) refer to the response of the economy to the change in the final demand of the industries that are dependent on the direct spending industries for their input. Induced impacts refer to the response of the economy to changes in household expenditure as a result of labor income generated by the direct and indirect effects.

The analysis was broken into two parts: the one-time change in final demand that occurs during the initial capital investment phase when new plant and equipment are purchased and the ongoing change in final demand that occurs with a 25% increase in ethane production in the United States. It was assumed that production of ethylene and downstream plastics resins would experience a similar increase. Since 99% of all US ethane supply goes into ethylene production, and over 82% of ethylene goes into plastic resins, this linear relationship is a reasonable assumption. Other ethylene derivatives (synthetic rubber, polyolefins, etc.) production is expected to expand as well, but not by as much. Table 1 details the additional chemical industry output generated by a 25% increase in ethane production. The assumption that production of ethylene will increase is reasonable and consistent with public announcements by several major chemical companies.
Results
ACC analyzed the impact of a hypothetical, but realistic 25 percent increase in ethane supply on growth in the petrochemical sector. It found that the increase would generate:
· 17,000 new knowledge-intensive, high-paying jobs in the U.S. chemical industry

· 395,000 additional jobs outside the chemical industry (165,000 jobs in other industries that are related to the increase in U.S. chemical production and 230,000 jobs from new capital investment by the chemical industry)

· $4.4 billion more in federal, state, and local tax revenue, annually ($43.9 billion over 10 years) 

· A $32.8 billion increase in U.S. chemical production

· $16.2 billion in capital investment by the chemical industry to build new petrochemical and derivatives capacity 

· $132.4 billion in U.S. economic output ($83.4 billion related to increased chemical production (including additional supplier and induced impacts) plus $49.0 billion related to capital investment by the U.S. chemical industry)

Conclusions

The scenario outlined in ACC’s report is corroborated by trends in the chemical industry.  Several major chemical companies have announced new investments in U.S. petrochemical capacity to benefit from available resources and grow their chemical businesses. Some of these investments are being made in areas of the country that have been hardest-hit by declines in manufacturing, improving the outlook in economically depressed areas of the country. Further development of the nation’s shale gas and ethane can drive an even greater expansion in domestic petrochemical capacity, provided that policymakers avoid unreasonable restrictions on supply. 
