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	Environmental issues have become a permanent part of the social, political and business agenda. Population size is twice what it was only 35 years ago and is likely to double again within three decades. The build-up of atmospheric carbon dioxide has widely reported implications for climate change. Humans now fix more nitrogen than nature and have changed the Earth's nitrogen cycle, with consequences that are seen in poorer water quality worldwide and the growth of "algal blooms", whereby concentrations of microscopic algae poison seawater and kill fish. 

The diminution of the Earth's protective ozone layer will remain with us for most of this century, even though the CFC gases used in aerosols and refrigerants are being phased out. These changes, together with destruction of natural habitats by logging and farming, are causing the extinction of many species. 

While the consequences for humans are unknown, scientists agree they are likely to be harmful, perhaps seriously so. There will be increasing pressure on economic activities to tread lightly on the Earth and minimise mankind's footprint on the natural environment. This article looks at responses made by the international community and examines some solutions adopted by companies. 

First steps 

In the past, political responses have often been inadequate in scale and inefficient in structure. For example, vehicle emission controls are inadequate for their purpose and little short of Stalinist in their economic crudeness. One could say much the same of the Endangered Species Act in the US. This is arguably the most important piece of conservation legislation in the US and by far the most controversial. It gives the federal government powers to freeze economic activity on private land where an endangered species has been discovered. These measures rely entirely on command-and-control legislation, with no economic incentives. Economic analysis makes it clear this is usually the most costly of policies. 

A more attractive approach is that embodied in the US Clean Air Act of 1990, which introduced a market in sulphur dioxide emissions and harnessed market forces in the cause of environmental policy. It has been a striking success: the costs of removing sulphur from flue gases have dropped to a tenth of their 1990 levels, largely due to the incentives provided for technological innovation. 

How does the sulphur dioxide market work? It brings to environmental policy the sophisticated tools of financial engineering now commonplace in financial markets. Companies can buy and sell permits to emit sulphur dioxide: they can also engage in maturity swaps, trade options and adopt the hedging strategies that option markets make possible. And even companies in compliance can profit from further reducing emissions. As noted, the effect of this act has been to cut greatly the cost of emissions reductions. Similar systems are in use for pollutants such as lead additives. 

The 1997 Kyoto Protocol, designed to combat the emission of greenhouse gases, was an attempt to apply this system on a global scale. The essence of these approaches is that they put market prices on previously unpriced natural goods and services. The 1990 Clean Air Act and the Kyoto Protocol put a price on using the atmosphere for disposal of sulphur dioxide and of greenhouse gases respectively. Although the Kyoto Protocol has not yet been implemented, there is already a market in greenhouse gas emission rights, with options and futures trading. 

The aim of environmental policies must be a transformation of the way economic activities impinge on the natural world. To the extent that this is successful, no business will be untouched. Thinking about environmental impacts and the effect of environmental policies will become integral to business strategy. 

Indeed, several industries are there already. Companies in power production, transportation and energy have come to realise, with varying degrees of graciousness, that the natural environment is part of the commercial environment. They have to build this into their product planning at the earliest stages. BP Amoco has made this transformation public in its "beyond petroleum" rebranding; if its performance matches its aspirations, it will gain kudos in the process. 

Certainly, businesses do themselves little good by disputing the need for action on environmental issues: they run the risk of becoming the tobacco companies of the 21st century. Scientific evidence is compelling. If consumers indicate a desire for a better environment through the political process, businesses may generate a backlash by trying to thwart this. Indeed in the US they could end up as targets for litigation, as has happened with heavily polluted sites in the Superfund clean-up programme. 

More generally, consumers in affluent countries have shown a willingness to switch brands in response to perceived differences in social responsibility. Shell, for example, suffered because of its treatment of the disposal of the Brent Spar drilling rig. Recent statements by senior executives at Ford and General Motors have shown awareness of the brand-damaging potential of their fuel-hungry sports utility vehicles, especially when contrasted with Honda and Toyota, which introduced fuel-efficient hybrids just as US rivals were introducing even bigger versions. Brand image and status can be greatly affected by environmental policies. 

Impact analysis 

Businesses can respond to the focus on environmental issues in several ways. At a minimum, managers should conduct an "environmental audit" of the ways in which the company interacts with its environment. 

This begins with a review of all the company's solid wastes, liquid wastes and gaseous emissions. Managers should then examine the life cycles of their products, researching where the components of the product end their lives and how the uses of the product affect the environment. Do they lead to wastes or emissions that could be reduced by different designs? Could transportation or packaging be reduced? Does the disposal of the product damage the environment? 

Companies also need to review the environmental history of their raw materials. For example, are wood products obtained by logging tropical forests? Are minerals extracted in a harmful way? Internal managers will usually be able to conduct such an audit. If not, consultants and environmental specialists can assist. 

Carrying out an environmental audit does not force a company to take immediate action on the issues raised, but the company is forewarned and hence forearmed. The sooner an audit is done, the more time there is to respond. Many of the issues raised are unlikely to be anticipated, so time to think strategically and respond carefully could make a great difference to the eventual costs. In fact, it can allow the company to see ways of turning possible problems into profit opportunities. 

Potential for profits 

Waste products are often inputs for which a company has paid and is not using; reducing them can save costs, at least partially offsetting the costs of waste management. In many cases, materials savings have more than offset the cost of waste reduction and profits have increased. Dow Chemical's US operations in Louisiana averaged a return of 204 per cent on investments in energy-saving projects between 1981 and 1993. Other investments in waste management and energy efficiency have yielded returns in excess of 100 per cent, far above the usual returns on investments. 

In the US, chemical company Du Pont has extended the strategy of investing in clean-up operations: it has profited from the expertise gained from tackling its own problems by forming a unit to sell clean-up services to other companies. It expects annual revenues of more than Dollars 1bn from this business. Forestry products group Weyerhauser has also expanded an internal programme into a market offering. 

If waste products cannot be reduced, they can be sold. For example, sulphur dioxide is removed from exhaust gases by dissolving it in water, producing sulphuric acid, which can be sold, recovering some of the cleaning costs. Both Du Pont and brewer Anheuser-Busch have developed markets for their waste. Du Pont sells acid salts once discharged as waste and Anheuser-Busch sells brewery waste as fertiliser. 

Heat and power systems have been linked to harness waste. Conventional power stations discard huge amounts of heat at energy levels too low to generate power, but quite hot enough to heat buildings. In combined heat and power systems, power stations sell waste heat to local buildings, significantly improving profitability, removing the need for heating plant in the buildings and increasing the overall efficiency of fuel. 

A new generation of industrial parks is building on this principle: Dow's ValuePark in eastern Germany and the Kalundborg industrial ecology park in Denmark both try to match companies so that wastes from one become inputs to another. Dow is investing Dollars 1bn in ValuePark and expects a rate of return of 30 per cent. 

Recycling components also has profit potential. If components are designed to be recycled and reused, materials costs fall substantially, while the environmental image of the company is raised, as printer manufacturers have found with respect to toner cartridges. Recycled metals are now providing significant costs savings to metal manufacturers: in particular, using recycled aluminium as an input to the production of cans is much cheaper than using ore. 

As indicated, the costs of reducing environmental effects may be much less than they first appear and there are sometimes profitable opportunities associated with waste management. In the same vein, there can be profit opportunities in environmental problems. The growth of market-based environmental management, indeed the introduction of the Kyoto Protocol, presents a great opportunity for investment banks and financial institutions. The resulting markets in environmental financial instruments could provide securities whose movements are uncorrelated with those of stock markets, making them attractive to investors who want to diversify portfolios. 

Indeed, the limited market for environmental securities such as earthquake bonds, hurricane bonds and catastrophe futures already acts in this way for managers of large funds seeking assets which do not follow stock markets. 

New energy sources, new power sources for vehicles and an increasing emphasis on minimal environmental footprints will create new products and markets with no incumbents and opportunities for those who think quickly and differently. BP Amoco is placing bets on solar power sources, Ford and Daimler Benz are investing in fuel cells, while Toyota and Honda already have hybrid cars running on a combination of internal combustion engines and electric motors. These changes shake out markets and create opportunities in the supply chain. 

Many governments give financial incentives for environmentally friendly innovations. In farming, there are now governmental support systems in the EU and the US related to the provision of environmental goods. The US operates the Conservation Reserve Programme; the Tir Cymen system protects parts of South Wales. And the paper and forestry industries stand to gain from new opportunities if the Kyoto Protocol is implemented, through financial rewards for the removal of atmosspheric carbon dioxide ("sequestration") by growing trees. 

Indeed, the removal of carbon dioxide and other greenhouse gases from the atmosphere could become a significant industry. Linked to concern about climate change is concern about climate volatility. This has led US energy group Enron to create financial products to insure weather risks associated with agricultural production. Enron now sells similar products to power generators at risk from demand fluctuations caused by the weather. 

Dow Jones recently launched a Sustainability Group Index, a global index of shares in companies noted for placing weight on environmental and social issues. The associated website (www.sustainability-index.com) includes a simulation of the performance that this index would have had between 1994 and 1999 had it been in operation: it would have beaten Dow's Global Index by a third. 

Conclusions 

Environmental problems are an integral part of how we live and do business. Responses to them are already shaping strategies in several industries, such as power and transportation. In the future, more and more aspects of business life will be shaped by constraints imposed by our dependence on the environment. 

This does not have to be bad news: responding to these constraints provides opportunities. The process of revising business practices to respect the environment can generate new products and markets. Of course, changes are demanding and can be costly, but then, large businesses are familiar with the notion of change. 

In general, responding to environmental issues is not complex - for most businesses, it is probably easier than deciding how to respond to the challenges of the internet. A thorough environmental audit provides a starting point, uncovering all points of contact between the organisation, its raw materials and products and the environment. 

This can be the basis for uncovering opportunities that help both the company and the environment - waste reduction, sale rather than disposal of byproducts, recycling initiatives and many others. It can help companies do well by doing good - Adam Smith's ultimate justification for the market mechanism. L 
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