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Economic Growth and Environmental Problems

Theoretical Perspective
Debate is lively about an influential hypothesis known as the Environmental Kuznets Curve, which deals with the relationship between economic growth and environmental problems. The hypothesis states that as incomes increase, environmental pollution worsens, but after incomes reach a certain level, the environment begins to improve. The Kuznets curve was named after Kuznets (1955) who hypothesized that income disparity widens as economies grow, but after a certain income level is reached, the income disparity narrows.
The World Development Report 1992 reports that environmental degradation and increase of per capita income have a inverted U-shaped relationship. This means that environmental damage increases at early stages of development and after the economic level reaches a certain point then the environmental damage starts declining (World Bank 1992). This inverted U-shaped relationship is called Environmental Kuznet Curve (EKC). It has four key points: 
· Firstly environmental degradation is an inevitable outcome of economic growth because there is a trade off between economic growth and environmental degradation until a turning point is reached. 
· Secondly environmental degradation is restrained as the economy grows because environmental resources become scarce. However at this stage investment in pollution removal devices also increases. Consequently economic growth and environmental preservation may occur at the same time. 
· Thirdly developing countries have late comer advantages such as access to, and opportunity to use cheaper and more efficient pollution removal devices introduced through technical innovation. Thus the economic development can be achieved with comparatively low polluting industrial activities. EKC therefore shifts towards the origin i.e. left and down. 
· Finally environmental policy in developing countries is not always effective due to lack of resources and corruption. It therefore must be compatible with economic level of these countries. In view of the lack of R&D facilities Official Development Assistances or Foreign Direct Investment can be of great help.

The EKC hypothesis rationalises that “Pollution can not be avoided during economic growth”. Researchers have however observed that this “Polluted and Clean” hypothesis can cause irreversible environmental destruction and the same is the topic of this paper. Dr. Shunji Matsuoka in his research has examined these concepts in detail. He has observed that EKC should not be widely assumed and that it is necessary to refer not only to economic factors but also social and natural factors should be taken into account. Dr. Matsuoka in his book has mentioned three types of cases related to environmental degradation and economic growth.
· Type 1 is the case in which, while income increases some environmental conditions, such as the ratio of population without access to safe water, and urban population without access to adequate sanitation, declines.

· Type 2 is the case where pollution is initially worsened but then improves as income increases. Such examples are air pollution such as SO2 and Suspended Particular Matter (SPM), water pollution and some type of deforestation.

· Type 3 is the case where income growth worsens some aspects of the environment such as emission of CO2, NO2and Municipal Waste.  In this case, it is difficult to reduce emission because abatement is more expensive than the social cause produced by emission.
Much research has looked at whether or not the Environmental Kuznets Curve can be discerned when studying various pollutants. Research by Cole, Rayner and Bates (1997) is representative of such work. They prove the relationship between income per capita and various air pollutants. The results of calculations by Cole, Rayner and Bates (1997) are shown in Table 1. Their analysis shows that if transportation is the source of a pollutant, the turning point is delayed. For example, in the case of sulfur dioxide, the turning point is generally between 5,700 and 6,900 U.S. dollars, but if transportation is the source, the turning point rises to between 9,400 and 9,800 dollars. And although different turning points are identified for many pollutants, it has not been possible to determine one for household garbage emissions.
Table 1. Selected Pollutants and Income

[image: image1.emf]Pollutant

Sulfur dioxide 5,700- 6,900

Sulfur dioxide(transport) 9,400- 9,800

Suspended particulates 7,300- 8,100

Suspended particulates(transport) 15,000- 18,000

Carbon monoxide 9,900- 10,100

Nitrogen oxide(industrial) 14,700- 15,100

Nitrogen oxide(transport) 15,100- 17,600

Municipal solid waste

monotonic increasing

1985 US$

Source: Cole, Rayner, and Bates(1997)


There has been much criticism about the analytical methods and interpretations regarding research on the Environmental Kuznets Curve. Stern et al. (1996) criticize the Environmental Kuznets Curve hypothesis for implying that environmental policies are not necessary and that the environment will automatically improve along with economic growth. And Stern (1998) asserts that polluting industries in developed countries simply moved overseas to developing countries that had weaker environmental regulations, because environmental regulations at home had become more stringent as the economy grew. Such corporate activity has been described by the “pollution heaven” hypothesis. Even without the trigger of environmental policies, imports of products from overseas increase as the economy grows, so domestic manufacturing industries competing with these imports move overseas in pursuit of cheaper labor, and the resulting decline of domestic manufacturing activity may lead to a reduction in domestic pollution. 

In this respect, the focus of recent research is shifting away from trying to prove the existence and timing of a turning point, and instead to ask by what mechanisms pollution improves along with economic growth. Panayotou (1997) analyzes panel data from 30 developed and developing countries from 1982 to 1994. In that research the pollutant targeted for analysis was sulfur dioxide (SO2). Panayotou demonstrates that if the economic level is same, the environment will be worse as the greater the GDP per square kilometer, the higher the share of industry in GDP, and the faster the pace of economic growth.

Panayotou also considers the impacts of factors like policies and institutional factors. For policy variables he uses proxy variables that can show the similarity with quality of institutional factors. Specifically, the variables he proposes are the indicators: respect/enforcement of contracts, efficiency of the bureaucracy, efficacy of the rule of law, extent of government corruption, and risk of appropriation. These are thought to have a strong mutual correlation. Panayotou (1997) uses respect/enforcement of contracts as the representative policy variable for the analysis. The results reveal that the degree of quality of institutional arrangements not only makes the turning point occur at an earlier economic level, but also that it tends to suppress the level of pollution. This shows that if the government can use legislation to protect people’s property rights from damage caused by pollution and introduce effective environmental regulations, it is possible to mitigate the environmental deterioration associated with economic growth. 

Torras and Boyce (1998) raise the issue that some people are forced to endure environmental deterioration i:e in other words the problem of social inequality, and consider the relationship between social inequality and the environmental Kuznets hypothesis. The environmental indicators they target are sulfur dioxide, smoke, heavy particles, dissolved oxygen, fecal coliform, access to safe water, and access to sanitation. Also, besides income they use descriptive variables such as the Gini Index, which shows income disparity, as well as the adult employment rate, political rights, and urbanization rate. For political rights, they use a seven-stage system to rate the level of democracy. Some of the analytical results contradict the hypothesis, but generally, they support it. Regarding political rights, they show that for almost all items studied the level of environmental pollution is lower when the political rights are stronger. Regarding income inequality, the analysis shows that the environment (measured by sulfur dioxide and smoke) deteriorates as the Gini Index increases (in other words, as income disparity widens). But in the case of dissolved oxygen, it indicates that the environment improves as the income disparity widens. On this point, it is necessary to consider whether any problem exists with data quality or design of the model. 

Cole (2003) considers the relationship between trade and the environmental Kuznets hypothesis. The study targets sulfur dioxide, nitrous oxide, carbon dioxide, and biological oxygen demand. The study uses five years of data from 26 countries on sulfur dioxide, nitrous oxide, and carbon dioxide, and data from 32 countries between 1975 and 1995. The analysis shows that the correlation between income and environmental indicators takes the shape of an inverted letter “U.” In addition, regarding the correlation with trade, it indicates higher emissions of sulfur dioxide as the degree of trade specialization increases, although those impacts are quite small. As regard other environmental indicators, almost no impact from trade is evident.

On the economic theoretical fronts, some theoretical research has been conducted based on economic theory. Its hypothesis is that technological innovation and individual preferences relating to the environment are major factors that move an economy towards the turning point. In this regard, Roca (2003) criticizes as too optimistic the view that higher environmental awareness alone will lead to a better environment. Roca points out that in the process of establishing environmental policy, differences of opinion emerge and a variety of interests collide, due to differences in stakeholders’ attitudes about environmental improvements. In short, when the interests of different stakeholders cannot be easily reconciled, solutions to environmental problems will be delayed even if individual environmental awareness is high. Thus, models that have no mechanisms to reconcile interests between economic entities are not practical. 

Roca’s point, stated in a different way, is that if institutional arrangement exists that enable reconciliation between the interests of stakeholders, then it is possible to lower the economic development stage at which the turning point occurs. In order to consider this, it is necessary to investigate the ways in which the interests are reconciled, based on actual cases of success in environmental improvement.
EKC in Pakistan’s Perspective

Pakistan is no different from most of the developing countries. However, it is quite different from the developed countries, where EKC was tested. The application of EKC in Pakistan can be considered in that perspective. First of all, most of the developed countries opted for industrialization first and environmental protection second as per “develop first and clean later” syndrome. Nowadays, with increasing environmental awareness and pressures from public and international organizations, it is difficult to follow this line of action. Therefore, the green production or clean production is becoming famous, which requires environmentally friendly technology and practices. Now the main question, for testing EKC for pollution control, is whether the technology or measures are cheaper or costlier than the traditional environmentally un-friendly technology? There is a vast debate on this. Proponents of environment friendly technology argue that in the long run this is also cheaper and also induces economic growth due to demand for new technology. This can be true, if Pakistan can produce the technology at home rather than buying from other countries. The second issue is that during the industrialization in the developed countries, there were no other developed countries as such, which could  push their dirty industry to these countries. However, now many developed countries, taking the advantage of weak environmental regulations or their ineffective implementation in many developing countries, are pushing their dirty industry to the LDCs. Therefore, on the one hand these developed countries are earning without further deteriorating the environment in their home countries, and on the other hand, then developing countries are getting industrialized and getting bit higher economic growth but at the cost of deterioration/worsening of environment. We have to see how industrialization in Pakistan takes its course, before making any concluding comment on the relationship between EKC and pollution control.

The second aspect of EKC is its relationship with environmental services like coverage of water supply and sanitation. On this front, at least theoretically, Pakistan and developing countries should be on the advantageous side in comparison with the developed countries. In the past, most of the developed countries had to use their own resources to develop these services including costly sewerage system and wastewater treatment plants. However, now international organizations and donors are helping the developing countries to improve environmental infrastructure at the early stage. The practical realities are different. Most of the international aid is not making any effective impact in bringing an improvement in these areas. There are various reasons for this. Firstly, the population growth rates are alarming and it is hard to cope up with the demand, which being created due to this population growth. Secondly, the rate of  urbanization is  unprecedented and many major and mega cities have developed from small town and cities in Pakistan. Keeping in view its past rural urban ratio, if this rate of urbanization continues, many major cities will become mega cities, with a population of more than 10 million, and many small towns will become major cities. Huge investments are required to even construct water supply and sewerage systems in these cities. Sewerage system costs heavily as thumb rule suggests that the cities with 2000 US dollar per capita income can able to have it. Wastewater treatment system is more costly.

Thirdly, the rate of inefficiency and corruption has remained high and due to centralized system the bureaucratic procedures have been cumbersome in Pakistan . Currently the reforms on decentralization are showing some positive signs as local governments are getting the direct responsibility to provide these services to their voters, who can make them accountable of their inefficiency and corruption. Therefore, keeping the current government trends in view, it can be predicted that things are likely to improve and better environmental infrastructure will be made available even at the current economic growth levels.

Keeping this discussion in view, it is too early to say whether Pakistani experiences support EKC theory or not. However, the discussions on EKC, especially the new institutional theory, can provide good insights for the policy makers over here.  
Japan’s experience in Air Pollution control
Air Pollution control is one of the most important aspect of the environmental policy in any country. Environmental policy means installing social institutions, responsible for environmental quality and equipping such institutions with instruments that will enable them socially desirable environmental objectives

In Japan regulatory measures combined with financial incentives have been effective in the abatement of industrial pollution. Japan followed Polluter-Pay-Principle(PPP) defined by OECD, with some modification. The PPP as defined by OECD means that polluter should bear the cost of measures to reduce pollution decided upon by public authorities to ensure that the environment is in an “Acceptable state”. In other words “The internalization of environmental measures into market mechanism is critical to achievement of a sustainable development. Japan’s PPP is said to be based on the principle of equity and justice. The objective of this principle goes further than PPP defined by OECD: not only let polluter pay the damage cost, but also let the all society pay for the treatment and prevention for better environment.
The basic arguments of Japan’s PPP can be concluded as follows.

1. Pollution activities can be viewed as using scarce resources of the environment, therefore prices of products from these activities should be higher than those which do not cause pollution. By this way the consumption of these products can be restrained.
2. To the public hazard, it is better to spend money on preventing pollution than to pay for damage cost after had happened.

3. The PPP should be applied in all relative issues about environmental policy: damage relief, environmental recovery, public hazard prevention and control and so on.
SO2 reduction in Japan
Japan achieved high economic growth in 1950s and 1960s through the development of heavy chemical industries such as iron and steel, oil refining, petrochemical and cement. These new industries were developed in various parts of Japan and traditional industrial areas expanded to adjacent sites. Japan’s industrialization was remarkable and called economical miracle. On dark side of rapid industrial development of Japan was the devastating air, water and sea pollution in and around major industrial areas. In 1960s air pollution in some industrial areas became so serious as damaged the health of local inhabitants in some industrial areas. The air pollution at that time was caused by the increased use of coal, a major fuel for the industry. By the conversion of boiler fuel from coal to efficient and affordable oil, Japan managed to reduce the pollution but increased oil use generated a new form of air pollution, SO2. To cope up with this issue at first oil refiners chose low sulfur crude oil to clear the sulphur standard for fuel oil rather than of installing desulfurization equipment. After the standard became stricter they introduced costly desulfurization facilities such as the FCC (Fluid Catalytic Cracker). Japan’s per square meter fuel consumption is still the highest in industrialized world and in major Japan cities, SO2 content in the air is in keeping with the clear air standard of WHO. In this regard a mention must be made of the famous Nishiyodogawa Law Suits of Osaka in which the court held that the responsibility of providing the clear air lied on the government and the companies which worked in the area.

Pakistan’s case: Waste Control

In case of Pakistan also the response of the community has forced the government to take drastic measures for controlling toxic waste discharge of tanneries to the river in District Kasur. From the Japanese as well as Pakistani examples it is evident that at the initial stage of industrialization the government and businesses find it difficult to enforce environmental regulations however the turning point can be achieved at an earlier date with the whole hearted commitment of the community and here is the area in which the Environmental Kuznets Curve finds its applications in the Less Developing Countries.  
Conclusion
Various articles referred to earlier in general and that of Dr. Shunji Matsuoka in particular seem to agree on the point that it would not be appropriate to generalize the enforcement of EKC for all sources of environmental destruction. On a cross-country basis only SO2 that forms the basis of EKC, while CO2, NO2, ratio of population with access to safe water and ratio of population with access to urban sanitation do not form the right basis for EKC. It is therefore suggested that there exists relationship between economic growth and environmental degradation, however while calculating EKC social, natural, and physiographical factors should also be taken into consideration.
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