Free Trade and Its Impacts on the Environment


Economic growth and a healthy environment are two things that virtually everybody would love to have. Both provide great utility to the recipients, in this case everybody. Unfortunately, there seems to be an intrinsic tradeoff between economic activity and environmental preservation. Industry and production use resources that deplete our environment and emit by-products that harm the environment. However this production also leads to economic growth that in turn leads to more available income for everybody. Every government in the world has adopted some sort of balance between environmental protection and economic activity. 


Free trade versus the environment has become a hot issue lately, especially in the face of our ever-globalizing world. Free trade will certainly lead to increased world income, but the environmental consequences may also be dire – so dire as to outweigh the gains from income. This essay will survey the impacts of free trade on the environment, the environmentalist argument, the pros of free trade, and review some recent empirical research measuring the impacts of free trade on the environment.

Trade Theory Adaptation for Environmental Considerations


To discuss the consequences of trade on the environment it is first important to understand trade theory as it applies to environmental considerations. Trade theory predicts major gains from trade through specialization and comparative advantage. The basic trade theory model ignores negative externalities that result from economic activity that damages the environment. Adjusting for these negative environmental externalities trade theory creates a new optimal level of trade. Trade is based on production. After environmental consideration production levels are generally reduced. Adjusted trade theory also examines the difference between two types of protection: domestic regulations and trade restrictions. Below I explain the trade theory adjusted for environmental costs (I assume the reader has an understanding of basic trade theory, comparative advantage, and externalities). 

Any textbook discussing fundamental trade theory will provide a clear picture of gains from trade and an adjusted model for environmental costs. For convenience of numbers and graphs the example I use appears in Introduction to Environmental Economics, by Hanley, Shogren, and White.


Our example looks at a two countries that produce two goods: food and cloth. The labor used to produce a unit of either good is listed in the table below. 
 Opportunity cost is given in parenthesis.

	Labor per unit of output
	UK
	USA

	Food
	5 (5/3 cloth)
	6 (6/12 cloth)

	Cloth
	2 (3/5 food)
	12 (12/6 food)


Assuming each country has 120 hours of labor available we calculate the world can produce either 70 unites of cloth or 44 units of food. This assumes specialization based on opportunity cost. Now we add in the effects of emissions that negatively impact the environment. We assume the UK government places an emissions maximum of 60 units. Units of cloth produced and the amount of labor used affect emissions. Specifically:

 Emissions = 4.5 Cloth/(labor use per unit)  

This adjustment is realized through either tradable pollution permits or what are called Pigovian taxes – taxes designed to be valued at the marginal external cost of production. Consequently UK firms can produce only 40 units of cloth as labor use per unit of cloth is increased to 3 units. Under trade restrictions no additional labor would be allocated to production and only 26.67 units would be produced. Overall, this results in a lower production possibility frontier for the world as trade barriers restrict gains from trade. This is represented in the graph below.

The most important implication of this adjusted trade theory is that domestic regulation is superior to trade restriction. This is because without domestic regulation producers have no incentive to use additional labor to reduce pollution. Under regulation, in the form of tradable permits or Pigovian taxes, firms will benefit from allocating labor to reduce pollution; all cleaned pollution allows the firm to produce more. However, trade restriction will lead to the typical game theory problem of free riding. Let's say a firm uses more labor to reduce emissions. This leaves more “room” for polluting. However, because emissions affect everywhere, all other firms are able to benefit from the extra "room" and produce extra. In effect, all firms share the benefits of cleaning, but the cost falls on the single cleaning firm. Therefore it is in no single firm’s interest to clean. This results in the reduced production of the polluting good. If a country had a comparative advantage at producing the polluting good then gains from specialization are lost. It is more efficient to use domestic regulation than impose trade restrictions. However, this is in theory and in practice it may be impractical to assume that governments, especially those developing, will impose environmentally protecting regulations. In this case it may be a second best choice to impose trade restrictions.

Environmental Impacts of Freer Trade


Whether or not free trade harms the environment, which I will later discuss, it certainly affects it. There are three noted effects of free trade on the environment: the scale effect, technique effect, and composition effect. 


The scale effect states that free trade necessarily creates additional output thereby exacerbating existing environmental problems. To understand the impacts of free trade on the environment we must first understand the effects of economic activity on the environment. The environment is impacted from economic activity in two ways: use of resources and harmful by-products. The most direct effect comes from simple consumption of resources. The earth has a finite stock of resources (it is for this scarcity concern that economics is a field of study) and it is feasible that some could be completely used up. Natural resources are found with varying availability. Resources are either relatively abundant or relatively scarce and renewable or non-renewable. Each type of resource (i.e. abundant and renewable or scarce and non-renewable) ought to be analyzed with its own considerations. Obviously scarce, non-renewable resources are of the most concern to those seeking to preserve the environment. 

By-products of industry are another impact of economic activity on the environment. Many byproducts of production are harmful to the environment, such as pollution or other emissions. Most governments have policies regarding both the consumption of natural resources and emission limits.

The technique effect explains the tendency for higher income nations to value cleaner environments. The effect is indirect. Free trade leads to increased world income that has been positively linked with a higher demand for a clean environment.
 The name is derived from the altered production methods of firms to accommodate the demand for a cleaner environment. The altered production techniques reflect government regulations and consumer demand.

The composition effect identifies the change of goods production as a result of freer trade. Relative to environmental considerations a change of goods production might be a decrease in the percentage of exports that are environmentally damaging because of international preferences. However, it is difficult to determine whether or not these effects are changed as a result of environmental considerations.
 The composition effect measures only if a country changes the relative percentages of goods produced (perhaps regardless of environmental considerations). Two hypotheses seek to determine if the composition effect will have a positive or negative effect on pollution levels. The first is the “pollution haven” hypothesis that claims that countries with lax environmental standards will attract pollution-intensive producers. Costs of production will be less in those countries with more lenient standards, attracting potential producers. This is a major reason why governments are hesitant to place strict environmental standards on their firms; the resulting consequence could be reduced competitiveness. Evidence regarding the pollution haven hypothesis has been mixed. In 2002 a report by Derek Hall identified a movement of “dirty” industries from Japan to other countries in Southeast Asia.
  A contradictory survey of 119 countries by Matthias Busse found evidence to dispute the pollution haven hypothesis – except in iron and steel industries.
 The second hypothesis is called the “factor endowment” hypothesis. It claims that because pollution-intensive industries are normally capital-intensive, as well the availability of capital will determine where “dirty” industries are located. The allocation of capital gives rise to name “factor endowment.” The hypothesis notes that developed countries generally tend to have more available capital as well as stricter environmental regulations. Taken together these two factors can result in “dirty” industries being located in places that can deal with pollution. Those who find evidence against the pollution hypothesis, such as Busse, often point to the factor endowments of countries as the true indicators of where pollution-intensive industry will be located.

Although the three effects just discussed allow for identification of free trade impacts on the environment it should be noted that measuring the overall effect of environmental change is difficult. Scientists have a hard time measuring the true effects of what we call environmental damage or degradation. We can measure additional pollution as a consequence of increased production, but understanding the affect on the big picture can be difficult. Free trade advocates argue that environmentalists should try to identify the true environmental consequences of increased production rather than set limits on resource consumption and by-product emission.
 Environmentalists point out that the environment is clearly damaged to a degree from these processes (scale effect) and should therefore be protected with explicit limits.

The impacts of freer trade on the environment are ultimately gauged by the relative intensities of the three effects. Like the opposing views regarding the pollution haven hypothesis and the factor endowment hypothesis there exists no consensus among economists as to which effects normally dominate the others.

Environmental Concerns of Free Trade

Environmentalists are concerned that free trade will exacerbate the already existing environmental problems of economic activity. As noted above, this takes the form of depleted non-renewable resources or harmful emissions. Free markets are notorious for ignoring the social costs of environmental degradation. It is for this reason governments regulate industry and impose trade restrictions. In this case of trade barriers, governments extend their attempt to protect the environment to foreign firms. 

Comparative advantage is the hallmark of free trade and environmentalists argue that seeking this advantage will lead to further environmental degradation. The argument states that in order to be competitive a country's governments will not impose strict environmental regulations. This can be explained be simple game theory; a free rider problem is at work. Assuming costs and benefits of environmental degradation are not internal – that is environmental harm from production affects the whole world – the restrictions would cause a country to become less competitive while experiencing only minor benefits from their protection measures. Countries benefit from allowing environmental damage (i.e. relatively high competitiveness) while also benefiting from the other countries’ protection measures. An important note is that this argument complements the pollution haven hypothesis. Concerning the three effects of freer trade environmentalists fear the dominance of the scale effect and negative composition effects. 

A recent hypothesis, called the Porter Hypothesis, has attracted considerable attention because it proposes that environmental regulations or trade standards are beneficial to both the environment and competitiveness. The hypothesis attacks the standard view of free trade and the environment as a tradeoff. The hypothesis claims that firms that “go green,” will have a competitive advantage for two reasons. The first is that regulation or trade standards will force companies to become aware of alternative methods of production that may be more efficient. The second is that because of the nature of regulation to become more restrictive, firms that have already adjusted to the changes will have an initial comparative advantage against firms adjusting for the first time. Critics of the argument counter that rational firms will not require environmental regulations to prompt research into more efficient production. Their other critique is that in the event that regulations are not tightened the firm that adopted more friendly standards will be at a competitive disadvantage.
 A lack of empirical research makes it difficult to determine the validity of Porter’s claim. However, a report by Ebru Alpay, Steven Buccola, and Joe Kerkvliet used evidence from NAFTA data to support the Porter Hypothesis. Evidence showed that while U.S. pollution regulations did not affect America’s competitiveness, Mexico experienced great productivity growth accompanying increasing environmental regulations.
 The Porter Hypothesis is still highly debated and has received attention mainly because it links environmental protection with improved economic performance.

Multilateral Environmental Agreements as a Solution


Multilateral environmental agreements can provide part of the solution to the negative impacts of free trade. As I showed, the best solutions for protection are domestic policies. Realistically this will not always happen. One solution is to enter into multilateral environmental agreements. Countries wishing to address environmental concerns can enter into agreements with other countries to establish domestic protection policies. However, it can prove difficult to establish these multilateral environmental agreements regardless of the social benefits.
 Because pollution and other environmentally damaging results of production are not internal there still exists an incentive to free ride. Any country not entering into the agreement reaps the benefits of it but does not face the lost competitiveness. Even with this incentive many multinational agreements have been established. The Montreal Protocol in 1987 was an effort to reduce substances that caused ozone depletion. The most recent agreement is the Kyoto protocol to limit greenhouse gas emissions. Russia’s recent ratification of the protocol has set the stage for the treaty to take effect.
How Free Should Trade Be?

Free trade advocates promote trade liberalization because of the economic benefits enjoyed as a result. Although some orthodox free trade advocates support free trade in its entirety, most trade economists make considerations for the environment. One prevalent misconception of the World Trade Organization is a relentless “free trade at all costs,” doctrine. They address this issue stating that, “environmental objectives are recognized specifically in the WTO agreements dealing with product standards, food safety, intellectual property protection, etc.”
 The debate for most, like the WTO, becomes how free should trade be? A look at recent empirical data shows that eliminating trade barriers may actually benefit the environment.


Free trade can help the environment by raising incomes that in turn raises the demand for a cleaner environment and cleaner goods. This is the dominance of the technique effect and a positive composition effect. 

A paper by Werner Antweiler, Brian Copeland, and M. Scott Taylor investigated the relative strength of the three aforementioned effects and concludes that free trade is good for the environment.
 They reviewed sulphur dioxide concentrations in major world cities and compared the levels to the scale of economic activity. They were looking for relative impacts of the scale, composition, and technique effect. They used econometric analysis to differentiate between each effect. Their research found a negative correlation between economic activity and concentration levels. Specifically they found the technique effect dominant over the scale effect. A .25% increase in scalar production resulted in a 0.5% sulphur dioxide increase. However, for each .25% increase in activity, a 1.25%-1.5% decrease in sulphur dioxide levels was observed. Overall, the results reflect lower pollution levels.
 Composition effects revealed little regarding environmental consequences. Changes in production seemed to be impacted much more significantly as a result of capital stock.
 Noting this, they still found the effect to be negative. This emphasis on relative capital stock supports the factor endowment hypothesis. Their analysis supported the theory that free trade leads to better environmental quality.

A second analysis was produced by Judith M. Dean and also concluded that free trade benefits the environment.
 Her study used Chinese water pollution data. Dean’s model allowed her to analyze the effects of relative price change and income change. Relative price changes reflect the composition effect as the production of goods changes as a result of free trade. Dean found there to be a negative composition effect, a noticeable scale effect, and a beneficial technique effect. A major variable in her analysis was the increased state ownership that she had to control for. State owned firms were held to higher environmental standards and consequently reduced the impacts of all the trade liberalizing effects. Nonetheless, controlling for this variable Dean found the technique effect to outweigh the negative scale and composition effects.

Both of these recent studies found free trade to benefit the environment. The only significant difference was the relative strength of the composition effect. While both studies found the composition effect to be negative, Antweiler, Copeland, and Taylor noted that other factors were more important in determining the relative production changes of the goods studied. To support her findings Dean cited other studies that found the composition effect to be significant and negative.

A final note on the findings of these reports is that they both focus on specific countries. An accepted caveat of economists and environmentalists is that the three effects could have different impacts on different countries. Their relative strengths may be specific to individual countries or even specific industries.

Summary


The trade-off between free trade and the environment is a question that remains difficult to answer. Part of the difficulty stems from different individuals and interest groups valuing the environment differently. These differences lead to all sorts of debate as to the right amount of environmental protection. The other problem is that it is extremely hard to reach an optimal level of protection even if we could determine it. This problem is exacerbated by the difficulty in measuring the impacts of free trade on the environment. In this paper I have examined the better-known theories and considerations of free trade’s impact on the environment, along with some recent empirical data. Unfortunately, a definitive conclusion is difficult. We can only say that free trade does affect the environment and that because of the negative impacts it causes the environment must be protected to some degree.
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