Environmental Regulations and the Competitiveness of U.S. Industry

One of the issues discussed in the text in Chapter 13 of the text is the concern that if some countries impose strict environmental legislation manufactures of pollution-intensive goods will move overseas.  This is known as “eco-dumping” or race to the bottom.  There is also the phenomenon know as NIMBY (not in my backyard).  This has lead to calls for the unification of environmental standards across countries.  Nations that do not count the full environmental cost in the prices of their exports are in effect subsidizing these exports as surely as if they taxed their citizens and transfer the money to the exporters.  The most pollution intensive industries are chemicals, metal processing and petroleum and related industries.  Senator David Boner proposed legislation on imports of products from countries without effective pollution controls.  There is obviously a concern about international competitiveness.

1. Based on A. Jaffee and associates, Journal of Economic Literature, March 1995.  Since 1970 the U.S. has spent more than 2 trillion dollars on environmental regulations.  Over this period the U.S. has moved to a position of chronic trade deficit.  Commentators have argued that environmental regulations have hurt the ability of U.S. firms to compete in international markets.  Exports have decreased, imports have increased and manufacturing capacity has moved from the U.S. to other countries, particularly in pollution intensive industries.

2. More recently a revisionist view has emerged where regulations are seen as a positive force in introducing more cost-effective processes that both reduce emissions and the overall cost of doing business.

3. Pollution abatement and control expenditures in Germany, Holland, and Britain as a percentage of GDP are roughly the same as in U.S.  But we do not know whether cost-effectiveness is the same across countries.  Also, regulatory decisions in the U.S. are time-consuming and are characterized by litigation and other legal wrangling.

4. One influential study by Grossman and Krueger found that pollution abatement costs in industries in the U.S. have not affected imports from Mexico or actively in the maquiladora sector (assembly plants) along the U.S. – Mexico border.  Using 1987 data across industry categories they examine total U.S. imports from Mexico, and the pattern of maquiladora production.  They found that traditional determinants of trade and investment patterns, in particular labor intensity were very significant, but that cross industry differences in environmental costs were small and statistically insignificant.  Given the physical proximity of the two countries, the large volume of trade between the U.S. and Mexico and the difference in Mexican and U.S. environmental laws, these findings cast doubt on the hypothesis that environmental regulations have a significant effect on trade.

5. The Annual Cost of Environmental Abatement vary as a percentage of the value of shipments:
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6. In looking at International Trade in Pollution Intensive Goods over time the results for the period 1965-1988 show that the share of world trade in pollution intensive goods fell from 19 to 16 percent of all goods, and the share of these goods originating in North America fell from 21 to 14 percent.  Their share in South East Asia increased from 3.4 to 8.4 percent.  So there is some evidence is that pollution intensive industries have migrated slightly to less industrialized countries.

7. There is evidence that Direct Foreign Investment has shifted toward pollution intensive industries.  In fact the proportion of DFI in chemicals has actually fallen.  The evidence of industrial flight to developing countries is weak at best.

8. At the state level pollution control cost had small and insignificant effects.  Levinson founded that large differences of environmental regulations among states had no effect on the location of most new plants.  But new plants of large multi-plant companies in pollution intensive industries are somewhat more sensitive to difference in pollution regulation.

9. Reasons why the effects of environmental regulation may be small and difficult to detect.

a. Existing data are severely limited in measuring the relative stringing of environmental regulation.

b. Except for the most regulated industries the costs are a relatively small portion of costs.

c. While the U.S. regulations are tough they are not very different from those in other industrial countries

d. U.S. multinationals are reluctant to build less than the state of the art plants in foreign countries.

e. In countries where regulations are weak plants built indigenous firms embody substantially more pollution controls than are required.

10. In NBER 9718, “Foot loose and pollution free” Arik Levinson and coauthors provide and test several candidate explanations for the lack of evidence on the pollution haven.  These explanations share the assumption that there is underlying heterogeneity in the relationship between environmental regulations and trade flows that has been overlooked in previous research.

There first candidate explanation is that most trade takes place among developed countries which share similarly high levels of environmental stringency.  Following the previous literature they regress (estimate net imports of industry i in year t (Mit) on industry’s environmental costs, variables which measures trade barriers such as tariffs a vector of factor intensity variables.

Using data for 1978-92 they first estimate this equation for all imports, without distinguishing the country of source.  They find that the U.S. has a comparative advantage in the trade of goods, which are intensive in the use of skilled labor, and in the use of capital.  Also, higher tariffs as expected are correlated with lower net imports, However, the estimated effect of environmental costs are quite low.  The implied elasticity is only about 0.04.  A 20 percent increase in the environmental cost faced by an industry, relative to other industries is associated with less than one percent increase in net import penetration in that industry.

They then break their sample up into countries which have high environmental standards and countries with low environmental standards.  One classification is to consider OECD countries (high income countries) and non-OECD countries (low income countries).  Intuitively, while an increase in U.S. environmental costs will not have a significant impact on trade with other OECD countries it will lead to a significant increase in net imports from developing countries.  Their results indicate that the implied elasticity is about 0.2 for trade with non-OECD.  This is about five times greater than the elasticity for the full sample.  So these results confirm that the average effect of an increase in environmental costs over all trade understates the effect such and increase in regulatory stringency has on trade with low income or low standard countries.

11. Footloose Industries
One measure of whether an industry is footloose is the product-market transportation costs of an industry.  An industry with high transportation costs is cement.  Even a large increase in environmental costs will not significantly affect the amount of international trade of cement.

A second measure of immobility is the fixed cost of a plant in an industry.  Paper and board mills is an example.  These plants are unlikely to move because of environmental costs because they will have to sink a large amount of investment into a plant in the new jurisdiction.

A third measure of immobility is the extent of agglomeration economies of an industry.  Agglomeration economies or economics of localization are related to knowledge spillovers, labor market pooling.  Because of agglomeration economies firms have a strong incentive to locate in one location.  They are unlikely to move as a group.  The higher environmental costs will simply be passed on to consumers.

The author developed indicies of these three factors and introduced them into the statistical analysis.  They found that an industry which has a median level of all three immobility measures has an implied elasticity .2-a 20 percent increase in environmental costs is associated in a 4 percent increase in net import penetration in that industry.  In contrast the elasticity for a less mobile industry (in the top 20th percentile of all three measures of industry immobility is only .04.  In a more mobile industry (in the bottom 20th percentile of all three immobility measures) the implied elasticity is .32 which is 8 times greater than for the top 20th percentile.

12. Only the most regulated are affected
As environmental costs vary across industries the authors speculate whether environmental regulatory stringency may be a significant determinant of net imports in these industries.  They find, contrary to expectations, that the effect of an increase in environmental costs is actually smaller in the more pollution intensive industries.  Their explanation for this surprising finding is that the more pollution intensive industries are less foot loose.

In summary, their results suggest that in predicting the effects of environmental regulation on industries it is important to account for various industry characteristics such as the amount of trade with low income countries, and the geographic mobility of the industry.

13. One concern that environmentalists have with recent trends is that while manufacturing output in manufacturing increased, total pollution from manufacturers declines.  Much of the decline has been due to a large shift in the composition of the U.S. manufacturing sector away form polluting industries forward cleaner industries.  During the same period, U.S. tariffs on imported manufactured goods declined and U.S. imports from developing countries increased by a large amount.  So the question arises whether trade liberalization “globalization” has caused the shift in U.S. manufacturing to clean industries, at the expense of environment quality in developing countries.

In NBER 10585 Levinson and associates use information from World Bank on the amount of each of 14 pollutants, in pounds per million dollars of value addes, that are generated from each of 459 industries in 1987.  These data represent a snapshot of the technique of production held constant in a single year.  Overall manufacturing production increased by 57 percent between 1972 and 1996, but pollution grew by much less over this time period.  Predicted sulfur grew 21 percent, suspended solids fell 15 percent, and hazardous waste grew by 35%.

To what extent was the composition shift of U.U. manufacturing towards clean industries caused by tariff reductions.  Real imports over this period grew by 318 percent, while the predicted pollution composition grew by much less.  Of the 14 pollutants tracked by the World Bank, none grew by even 2/3 as much as real imports.  The cleaner U.S. manufacturing composition is not offset by dirtier imports.  The composition of imports to the U.S. has also shifted towards clean industries.

The same point applies to imports from non-OECD countries which included the less developed countries.

Real manufacturing exports grew by 269 percent and most of the predicted pollutants grew by slightly less.

The authors find no evidence that domestic production of pollution intensive goods is being replaced by imports form overseas.  In fact symmetric tariff reductions have most likely induced a com positional shift towards dirtier industries (not cleaner) among U.S. manufacturing.

