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Chapter – V

Managing Environmental Risks

“Despite the scale of the problem, most corporations do not manage the environment as an integral part of their everyday activities. Because of legal and technical complexities and the emotional and public relations baggage associated with environmental matters, basic business principles are rarely applied to environmental risks. Instead, the facile mantra of “Zero risk Zero violations” echoes in corporate boardrooms across the land.” 


-Merkl and Robinson

Understanding environmental risks

Environmental risk is the possibility of degradation of the environment owing to human activities
, resulting in direct or indirect harm to people. A good example is the Bhopal gas tragedy of 1984, which exposed the tremendous risks associated with poor safety and environmental management practices. Thousands of people lost their lives after methyl isocyanate gas leaked from the Union Carbide plant in Bhopal. Thousands more were injured and left homeless. Memories of Bhopal are still alive in the minds of most Indians. (See case at the end of the chapter for more details). 


The 1986 Chernobyl nuclear disaster in Kiev, Ukraine is also etched in the minds of many people. The explosion of the nuclear reactor killed 31 people. It also released large quantities of radioactive substances into the atmosphere. In scale, complexity and long-term consequences, it was the most catastrophic incident in the entire history of atomic energy use across the world. Cancer spread across the region and farmlands became contaminated. At least 400,000 people were forced to leave their homes, never to return. Belarus became a zone of ecological disaster. Even today, the disaster continues to affect parts of Ukraine and Belarus.


Bhopal and Chernobyl served as wake-up calls to organisations. Environmental disasters have, however, continued to occur subsequently at regular intervals. The Valdez (United States) oil spill of 1989 and the Tokaimura (Japan) nuclear accident of 1999 are prominent examples. In developing countries like India, environmental issues often take the backseat and accidents are quite common.


Quite clearly, companies need to manage environmental risks carefully. But many do not have a clear idea of how to go about the task. Most companies view environmental risks differently from other risks. Typically, a health or safety department deals with issues concerning the environment. Moreover, environmental risks typically create confusion and vagueness in the minds of decision makers. Managers are not clear about what and how to invest in improving environmental performance since the benefits are difficult to quantify.

Exploding myths about environmental management

Myth 1: Environmental costs have rocketed but the worst is almost over.

Reality: Given current regulation, law and public feeling, environmental costs are unlikely to come down.

Myth 2: Costs are uncontrollable and non-discretionary.

Reality: There is much more control and discretion than is commonly perceived. 

Myth 3: Regulations have the same impact on all competitors in an industry.

Reality: The impact of regulations is uneven, disadvantaging some and benefiting others.

Myth 4: Just do the right thing

Reality: What is right depends on the situation.


Source: Susan Colby, Tony Kingsley and Brad Whitehead, “The real green issue: Debunking the myths of 
environmental management.” The McKinsey Quarterly, 1995 Number 2, pp. 132-143.


The best way to view environmental risk is as another type of business risk. Organisations should recognize the fact that by tackling environmental problems, there may not be any immediate improvement in the bottomline. In fact, huge costs may be incurred. However, it is wrong to assume that investments made to improve environmental performance never pay off. 

Environmental laws: A global perspective

The UN Conference on Human Environment held in Stockholm in 1972 drew attention to the magnitude and scope of the environmental challenges the world faced. The conference came up with the idea of sustainable development meaning development and environmental protection could go together. The UN Environment program aimed to act as a catalyst for research, technology and education in the area of environmental management. The Rio declaration on Environment and Development in 1992 was a result of UN efforts. 


In 1997, 180 countries signed the Kyoto protocol. 38 industrialised countries agreed to cut their emissions of greenhouse gases by 5.2 percent (below 1990 levels) over the next 15 years. Cutting greenhouse emissions is the key to reducing global warming which can result in violent storms, expanding deserts, melting ice caps and rising sea levels. Losses caused by global warming are estimated to be $5 trillion. Despite the Kyoto protocol, tensions continue about how environmental costs must be shared between developed and developing nations. The US recently withdrew from the pact, on the grounds that developing countries were not shouldering a fair share of the burden. 


In a meeting in Marrakesh (Morocco) in November 2001, members of the Kyoto protocol came to an agreement on various issues – penalties for failure to meet targets, procedure for buying and selling the right to emit greenhouse gases and a system for reporting emissions by each country during a year. Differences among countries still persist on whether the rules would be legally binding. A compromise wording at Marrakesh has postponed a decision on the legal implications of the agreement. The Kyoto protocol can come into legal force only if at least 55 countries, which accounted for 55% of the carbon dioxide emission in 1990, ratify it. The EU hopes to ratify it by 2002, but the resistance of Russia and Japan is a matter of concern.


In the US, the National Environmental Policy Act (NEPA) enacted in 1970, immediately followed by the creation of the Environmental Protection Agency (EPA), set the tone for the regulation of environmental issues. Federal agencies were asked to prepare formal environmental impact statements of all major Federal actions. The US adopted the “polluter pays” principle, which required any party found guilty of violating environmental norms to pay for clean up. Important statutes in the US include the Clean Air Act of 1970, Clean Water Act of 1987 and the Comprehensive Environmental Response Compensation and Liability Act (CERCLA) of 1980. CERCLA holds the current owner of the land liable for clean up of hazardous waste even in cases where a previous occupant is responsible for dumping it. Standard US liability insurance policies exclude the clean-up costs associated with hazardous waste.


In Europe, Objective 17 of the EC policy statement confirmed the “polluter pays” principle, in 1977. The Maastricht Treaty of 1992 included various provisions for environmental protection. The EU believes that precautionary measures should be taken even there is no conclusive scientific evidence of the negative impact of an industrial activity on the environment.


Environmental protection began to gain attention in Japan in the early 1970s. The country has subsequently enacted various laws to deal with air and water pollution and hazardous waste. Many of the pollution control measures in Japan are enforced not through law but by voluntary agreement. Experts feel that it is not the legal mechanisms, but the anxiety of many Japanese companies to protect their reputation, which acts as an effective safeguard. 


Many companies wrongly equate environmental risk management with regulatory compliance. Actually, there is much more control and discretion when it comes to environment related expenditures, than commonly assumed. Regulation is subject to numerous interpretations. What constitutes compliance is often not very clear. Over designing plant processes and building a lot of safety may often not be the optimum solution. Indeed, like many other investments, beyond a point, expenditures incurred in improving environmental performance may show a negative pay-off.

The need for a new approach

Many companies have realised the need for a proactive approach to environmental issues instead of passive compliance with the laws. Take the case of the Canadian paper company, Alberta Pacific Forest Industries (AP). When AP faced opposition from politicians, farmers, aborigines and other activists, over the adverse environmental impact of a proposed pulp mill, it decided to take a range of measures to mitigate the impact. The company designed its plant to keep pollution levels well below those specified by the government. From time to time, AP apprised the local community of the environmental impact of its operations. It also announced plans for afforestation. As a result of all these measures, the company successfully improved its relationship with the local community and eliminated costs which could have resulted from potential business disruption. (See Box Item on AP).


AP is however, an exception rather than the rule. Most companies show a high degree of ad hocism and display knee-jerk responses to environmental issues. They also believe that command and control mechanisms, and formal procedures and rules will automatically take care of environmental risk. The right way to manage environmental risk is to integrate it with the company’s overall risk management processes. This implies collecting and storing information about environmental issues and dealing with environmental risks like other business risks. In other words, those responsible for managing environmental risks must be clear about the potential benefit of their investments and should be able to justify the level and type of investment they have chosen. 


Companies should also have a clear idea of how investments in improving environmental performance will affect their competitive position. Environmental costs normally do not affect all competitors equally and tend to vary with location, size of the facility, technology used and age of the plant. Companies which fail to appreciate these differences miss opportunities to put competitors at a disadvantage. To take an example, vertically integrated and non-vertically integrated players in the same industry may be affected in quite different ways by a new environmental regulation. Through outsourcing, a firm can put vertically integrated competitors to a severe disadvantage.


Most companies fail to get the best returns from their environmental investments due to poor cost benefit analysis. They undertake grandiose projects which do not yield commensurate benefits. They would be better off if they concentrated on liabilities which are small today but may escalate in future and where efficient solutions to the problem are available. Sometimes, companies close plants in a hurry without considering the implications. Regulators may intervene and demand expensive clean up operations, because there is no need to worry about people losing their jobs. (They might not have done so if the plants were operational and there were fears of job losses. In some cases, companies have even reopened their plants, in view of such possibilities). Very often, managers are committed to improved environmental standards but do not involve nearby stakeholders before taking major decisions. Due to poor communication and a failure to take the local community along, they run into problems, even after making heavy investments to improve their environmental management practices.

The Sandoz Spill

Environmental disasters can bring the companies involved into disrepute, invite the intervention of regulatory authorities and dramatically increase the cost of doing business. A good example is the fire in a warehouse (at Basle) of the famous Swiss company, Sandoz (which later merged with Ciba Giegy to form Novartis). On November 1, 1986 shortly after midnight, fire swept through the warehouse, which stored chemicals used in the manufacture of fertilizers. Soon, flames engulfed the building, which held 820 tons of insecticides, 12 tons of a fungicide,(containing 1.9 tons of mercury) and 312 tons of other substances, including solvents and dyes. The cause of the fire remained a mystery. 


In a desperate attempt to prevent the fire from spreading to a nearby warehouse, which stored more explosive chemicals, firefighters poured hundreds of thousands of gallons of water on the flames. The polluted liquid flowed first into a catchment area and then spilled into the Rhine 1,000 ft. away. For Western Europe, the Sandoz spill was the worst environmental accident since a 1976 explosion in Seveso, Italy, at a plant owned by Hoffmann–La Roche, another Swiss chemical company.


In West Germany, leading politicians began to demand that all plants near the Rhine be immediately inspected for ensuring adherence to safety codes. Leading representatives of the West German chemical industry met in Bonn to present a catalog of safety measures to pre-empt a rash of legislation regulating the storage and production of chemicals. The Union of Environment and Nature Conservation (BUND), a leading West German environmentalist group, demanded that the chemical industry stop its image-improving advertising campaigns, and instead spend the money for environmental protection. Ex-chancellor, Willy Brandt of West Germany called the fire ‘Bhopal on the Rhine’. Many Germans called the incident ‘Chernobale’, combining the name of the French city, Bale and Chernobyl in the Soviet Union. 


West German Environment Minister Walter Wallmann charged Sandoz with failing to meet safety requirements. He cited a 1981 confidential report from Zurich Insurance Co. that had warned about the danger posed by the chemicals and inflammable materials stored at the Sandoz plant. Sandoz maintained it had received Zurich Insurance’s written report only a few days prior to the accident and had already put in place many safety improvements that had been outlined verbally. While acknowledging that the warehouse lacked both an automatic alarm system and sprinklers, Sandoz claimed the warehouse had been declared safe only four days earlier by a fire-protection expert. 

After the incident, Sandoz faced several lawsuits from different affected parties. The Dutch and West German fishermen’s unions threatened to sue the company for the large losses in their catch. At a meeting of environment ministers of four countries along the Rhine, Switzerland agreed to abide by “the polluter must pay” prnciple. Sandoz invested SF 130 million at its warehouses to improve safety. It also paid SF 130 million in damages. Fortunately for Sandoz, most of this amount was covered by insurance.

Managing environmental issues

In general, corporate environmental policies may serve one or more of the following objectives:

· Reducing costs through measures such as recycling or energy conservation.

· Establishing a good reputation for the company.

· Motivating employees by providing a better work environment.

· Maintaining a good relationship with regulatory authorities in general and the government in particular.

· Reducing the possibility of accidents.

· Conformiing to a code of ethics.

Environmental Management at Alberta Pacific

Alberta Pacific (AP), owned by Mitsubishi, Kanzaki
 Paper company and Crestbrook Ltd is well known for its environmental management initiatives. The Alberta (Canada) province in which the plant is located occupies 255,000 square miles. AP has attached great importance to afforestation. It has pioneered the use of Aspen, a wood generally considered to be inferior and often equated with a weed. Since Aspen trees grow naturally from the roots after they have been cut, the environmental impact of wood cutting has been reduced. AP is a key member of Integrated Landscape Management (ILM), a cooperative industry-led program that promotes the efficient use of land through collaboration, research and the identification of best practices. 


AP’s well documented environmental policy aims to:

·  apply ecologically sustainable forestry practices.

·  minimise release of harmful substances into the environment.

·  develop regularly new operational techniques for minimising any adverse impact on the environment.

·  operate facilities in a manner that ensures compliance with environmental regulations. 


The AP project was announced in 1989. When the factory was commissioned there were 135,000 square miles of forested area holding about 2.4 billion cubic meters of wood, with an annual sustainable yield of around 26 million cubic metres. After a competitive bidding process, and a stringent environmental impact assessment (EIA), the Alberta government awarded the project to AP. Before the firm obtained the formal approval, there were some hiccups. The EIA Review Board, consisting of university scientists, farmers, local groups and local officials expressed its reservations about the project. In particular, it was worried about the impact of effluents from the plant on the fish population in the adjacent Athabasca river. Responding to the situation, AP made major changes in its project, including the elimination of chlorine from the process. AP also introduced a longer ‘cooking’ stage in the digester to remove lignin prior to bleaching. Meanwhile, environmentalists had other objections. Wood harvesting and road building would disrupt natural ecosystems and affect wild fur bearing animals. They were also worried about the use of pesticides, herbicides, and fertilisers in the reforestation processes. AP’s strong commitment to environmentally friendly processes and protection of forests and the involvement of the local population however swung the decision its way. On December 20, 1990, a government-appointed panel, after being satisfied with the proposal, gave the project the nod. 


AP enlisted the services of academicians and industry professionals to design its environmental management systems. In 1985, it facilitated the establishment of the Sustainable Forest Management Network of Centres of Excellence at the University of Alberta. AP identified fire as the main disturbance in the forest. Since a natural process of regeneration is associated with forest fires, AP felt that by simulating fire, the regeneration process would be more effective, ensuring ecosystem health and bio diversity.


The construction of the $1.3 billion plant began in May 1991. After completion on schedule, in August 1993, it became the largest single line Kraft pulp mill in the world. (Today, it is still the largest mill in North America). The mill quickly surpassed environmental expectations and also established new productivity records. In 1998, it was named the safest plant in Canada. In April 2001, AP received the ISO 14001 certification for its environmental management systems.


Currently, AP pursues a three-pronged approach to forest management. It grows bigger trees at a much faster rate compared to natural vegetation in its plantations. Consequently, the pressure on natural forests is reduced. It studies natural disturbances such as insect infestations and fire that pose a threat to forests. It also uses ecological benchmarks i.e., it compares its own activities with areas where natural ecological processes work unhampered.


AP executives feel that they have made a significant break with prevailing traditions in the Canadian industry in their approach to forest management and pollution control. They have successfully involved the public and enlisted the support of powerful local politicians. Some industry observers, however, remain skeptical. They feel that AP’s soft approach has weakened its competitive position and that in the long run, environmentalists may come up with fresh demands.

Forest Reinhardt
 suggests five different approaches to managing environmental issues. 

· Investing in environment friendly processes or products. The additional costs are recovered from customers through a clear differentiation and product positioning that allows the firm to charge a premium. 

· Managing environmental regulations. This includes investing in environment protection and forcing other firms to make similar investments. 

· Investing in environmental performance improvement, without increasing costs. This may be possible, for example, if input consumption comes down because of effective recycling. This obviates the need to impose higher prices on customers to recover the investments made.

· Combining all the three methods mentioned above to change the basis for competition and redefine the market so that both the firm and the environment can benefit. 
· Looking at environmental issues from a risk management perspective. This involves putting in place systems and processes to prevent or minimise the possibility of accidents and dealing with them effectively when they occur.
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Each firm’s approach to environmental issues would depend on the industry structure, the firm’s competitive positioning, its organisational capabilities and its perceptions about the response of regulatory authorities and environmental activists. We now examine each of the five approaches in greater detail.

Product differentiation

Industrial customers are often prepared to pay a premium for products with improved environmental performance if their (customers’) own costs can be reduced. Some customers may also be prepared to pay a premium, if they perceive that the superior product can be a hedge against stringent environment regulations in the future. Ciba Specialty Chemicals’ special dyes have helped consumers to cut expenditure on salt and water treatment and improve quality. This has enabled Ciba to charge a higher price for its environment friendly dyes. 


In the case of consumer goods, retail customers may be prepared to pay more if the environmental benefits can be bundled suitably. For environment friendly products to command a premium in the market, the company’s concern about the environment must be consistent with the other signals it sends to customers. If improved environmental performance is not well integrated with the overall product positioning or corporate strategy, it may fail to capture the value created. This is probably why customers were unwilling to pay extra for Starkist’s dolphin safe tunas
. 

Managing Regulation

This can be done in two ways: Imposing Self-regulation and Managing government regulation.

Self-regulation 

Firms in an industry can come together and agree to incur additional costs for improving environmental performance. Self-regulation can pre-empt more stringent government regulations. Companies can use managerial discretion in dealing with environmental problems. Self-regulation may also enable companies to develop better environmental standards than the government. 


The main problem with self-regulation is that the pay-offs from the improved environmental standards may vary across companies in the industry. Quite often, smaller firms are at a disadvantage while larger firms can leverage the benefits of a good reputation that results from better environmental performance. Thus, self-regulation can change the basis for competition by favouring some firms at the expense of others.


The Valdez oil spill

Exxon, one of the leading oil companies in the world, was involved in a major disaster in 1989, when one of its oil tankers, the Exxon Valdez ruptured its tanks in a collision off the coast of Alaska and spilled 11 million gallons of oil in Prince William Sound of Alaska. The spill which polluted the coast and endangered wildlife, highlighted the vulnerability of the environment to industrial activities.


Alaska’s remote wilderness along with its climate had made it an attractive tourist resort. The discovery of oil in the region threatened the fragile ecosystem. Oil companies however argued that tight supervision and control would prevent accidents. Investigations after the Valdez spill revealed that the most basic management controls had failed. The systems installed on the ship and the land failed to stop or contain the spillage. Immediately after the spill, Exxon chairman Larry Rawl made a public relations blunder by projecting the company as a victim of bad publicity. He also reminded the public about their dependency on oil. Later, Exxon behaved more responsibly and assured the regulatory authorities that it was willing , and had the financial resources, to support clean up operations.


Following the accident, oil companies, especially Exxon, saw their share prices drop. They faced hostility from various stakeholders. Politicians and regulators insisted on more stringent pollution control requirements. 


The accident prompted a group of investors to formulate the famous Valdez Principles. Public companies had to accept these principles before the group allowed its funds to be invested in their company’s shares. (See Box item on Valdez principles). Exxon created more problems for itself when it appeared reluctant to endorse the Valdez principles. Shareholders became outraged. However, Exxon ultimately accepted a code of conduct, which included many of the terms laid down in the Valdez principles. 


In 1994, a federal jury in Alaska ruled that it was Exxon’s carelessness that had caused the accident and imposed a massive fine of $5 billion.


A chastened Exxon began to actively promote Environment, Health and Safety disclosures. In 1997, Investor Responsibility Research Center identified Exxon as a leader in environmental performance reporting. The company reported negligible spillage and more than 50% reduction in operating incidents since the start of the decade. In 1997, Exxon spilled less than a tablespoon of oil for every million gallons of oil it shipped.


Reinhardt mentions various conditions for the success of a self-regulatory mechanism. The companies in the industry must be able to set measurable performance standards, have access to information to be able to verify compliance and be in a position to enforce the rules. The program must be broad-based, involving a sufficiently large number of companies, especially all the important players in the industry, so that opponents cannot come together and block it. The program must have credible mechanisms for standard setting, monitoring and enforcement.

The Valdez Principles

Protection Of The Biosphere:

We will minimize and strive to eliminate the release of any pollutant that may cause environmental damage to the air, water or earth or its inhabitants. We will safeguard habitants in rivers, lakes, wetlands, coastal zones and oceans and will minimize contributing to the ozone layer, acid rain or smog.

Sustainable Use Of Natural Resources:

We will make sustainable use of renewable natural resources such as water, soils and forests. We will conserve non-renewable natural resources through efficient use and careful planning. We will protect wildlife habitat, open spaces and wilderness, while preserving bio-diversity.

Reduction And Disposal Of Waste:

We will minimize the creation of waste, especially hazardous waste, and wherever possible recycle materials. We will dispose off all waste through safe and responsible methods.

Wise Use Of Energy:

We will make every effort to use environmentally safe and sustainable energy sources to meet our needs. We will invest in improved energy efficiency and conservation in our operations. We will maximize the energy efficiency of products we produce or sell.

Risk Reduction:

We will minimize the environmental, health and safety risks to our employees and the communities in which we operate by employing safe technologies and operating procedures and by being constantly prepared for emergencies. 

Marketing Safe Products And Services:

We will sell products or services that minimize adverse environmental impact and that are safe as consumers commonly use them. We will inform customers of the environmental impact of our products or services. 

Damage Compensation:

We will take responsibility for any harm we cause to the environment by making every effort to restore the environment fully and to compensate those persons who are adversely affected.

Disclosure:

We will disclose to our employees and to the public, incidents relating to our operations that cause environmental, health or safety hazards. We will disclose potential environmental, health or safety hazards posed by operations and we will not take any action against employees who report any condition that creates a danger to the environment or poses health or safety hazards. 

Environmental Directors And Managers:

At least one member of the board of directors will be a person qualified to represent environmental interests. We will commit management resources to implement these principles, including the funding of an office of vice president for environmental affairs or an equivalent executive position, reporting directly to the CEO to monitor and report upon our implementation efforts.

Assessment And Annual Audit:

We will conduct and make public an annual self-evaluation of our progress on implementing these principles and on complying with all applicable laws and regulations throughout our worldwide operations. We will work towards the timely creation of independent environmental audit procedures which we will complete and make available to the public.


Source: Corporate Responsibility, Tom Canton
Managing government regulation

A firm may try to put pressure on its competitors by influencing government regulators. To do this successfully, the firm must have a unique competitive advantage when the new laws come into effect. As Reinhardt puts it
, “There is no long-term benefit in a strategy of pure rent-seeking. Without some complementary investment in the market place or some pre-existing source of competitive advantage, the payoff to an investment in regulatory change will be zero; the firm and its rivals will compete away the economic surplus they are trying to divert into their own pockets.” The firm should be able to convince customers, rivals and regulators that the new rules it is proposing are feasible. In general, the firm would be able to succeed in the area where the regulatory regime is operating. In other regions, the same regulation may not apply. If a firm is competing with manufacturers in countries with less stringent regulatory standards, this strategy may not work.


Porter and Van der Linde
 argue that any antagonism between the regulators and the industry locks companies into static thinking. It also leads to gross overestimates of the costs involved. Moreover, because of the learning curve effect, the cost of compliance with regulations is likely to decrease progressively over time. Hence, aggressive lobbying by an industry to dilute environmental standards may be opportunistic and counter productive. 

Generating cost savings
Conformance to improved environmental standards may be accompanied by process innovations that lead to reduced consumption of inputs. A good example is the hotel industry, where many companies have reduced solid waste generation and slashed water and energy consumption. The Dutch flower industry at one time faced stringent regulations as the pesticides and fertilizers used in cultivating flowers were contaminating the soil. The industry then worked hard to develop innovative solutions. It developed a closed loop system to reuse water. In some greenhouses, flowers were grown in water and rock wool instead of soil. These measures resulted in uniform growing conditions and improved the product quality. Thus, environmental performance improved, even as costs came down.

Cutting costs through better environmental performance 

Better environmental performance can improve the usage of resources and cut costs through:

· 
Reuse and recycling of inputs.

· 
Improvements in process yields.

· 
Better utilization of by-products.

· 
Reduction in energy consumption.

· 
Reduced raw material storage and handling costs.

· 
Better product quality and consequently, less rejection.

· 
Lower packaging costs.


Dow Chemical is another good example of how a company can cut costs and improve environmental performance at the same time. In its California complex, hydrochloric acid gas is scrubbed with caustic soda to produce various chemicals. The earlier practice was to store the waste water in evaporation ponds. Regulators insisted that these ponds be closed by 1988. Dow responded by redesigning the production process and decreasing caustic and hydrochloric acid waste by 6,000 tons per year and 80 tons per year respectively. It invested $250,000 to generate annual savings of over $2.4 million.

Environmental management at Ciba Specialty Chemicals

In March 1996, the Swiss chemicals giants Ciba-Geigy and Sandoz agreed to merge to form a new entity called Novartis. After the merger, two companies were spun off - Clariant (which manufactured chemicals) and Ciba Specialty Chemicals (CSC). CSC which is involved in various businesses like consumer care, additives, performance polymers, pigments and textile dyes, has launched many initiatives in the area of environmental management. Its three-pronged approach consists of:

· looking at environmental improvement as a cost-cutting tool

· helping customers solve their environmental problems.

· reducing the possibility of business interruptions and cost increases due to poor environmental performance.


CSC feels that improved environmental performance is in most cases accompanied by lower energy consumption, lesser waste and better yields. According to a senior executive, Jean-Luc Schwitzguebel, “We have learned all over the world that environmental issues end up catching with you. It is expensive to retrofit and hence better from a capital investment point of view to do the thing right the first time… We don’t do scenario planning for environmental controls. We look at the whole package with the appropriate environmental controls and see if it is a profitable investment. If it’s not, we don’t make the investment.” 


In 1995,CSC introduced a new line of low salt, LS bireactive dyes used on textile fibres. Higher reaction rates reduced dye consumption, salt consumption and lowered waste water treatment costs for customers. By facilitating better colour predictability across fabrics, it improved quality and reduced the need for rework.


Taking note of the sad events of 1986, (See separate box item on the Sandoz spill) CSC has spent considerable amount of money and time on accident prevention and preparedness. It has invested heavily in incinerators (to treat liquid waste solvents and other process wastes), wet air oxidation units and charcoal filters to reduce emissions into the atmosphere. CSC and the local fire brigade also conduct exercises together to understand their responsibilities in the event of an accident.


After its spin-off from Novartis, CSC has attempted to integrate environmental considerations into its capital budgeting and cost accounting processes. It has also adopted a more rigorous cost benefit analysis of environmental performance initiatives. In January 1998, CSC purchased Allied Colloids, a British firm manufacturing water treatment additives. This was CSC’s first attempt to enter a business that provided environmental management services to customers.


CSC executives feel that better environmental performance and consequently a better image can improve the work environment and boost productivity. Employees who are proud of their company, are likely to provide good publicity for the company. This in turn would attract talented scientists and managers. These benefits, though certain, cannot be quantified. 


CSC seems to have succeeded to a great extent in integrating environmental considerations into its decision-making processes. According to Schwitzguebel: “Environment no longer has the same prominence in our value system. We act responsibly, but there is no need for a lot of song and dance because environmental considerations are already ingrained in decision-making… Our stated goal is to be a leader in developing acceptable environmental solutions for our customers. We are not saying any more that we will spend a fortune looking for solutions that are technically beautiful but that no one will want.” 


In 1991, US regulators asked distillers of coal tar to drastically cut their benzene emissions. The regulation motivated Aristech Chemical Corporation of Pittsburgh, Pennsylvania to develop a method for removing benzene from tar in the first processing step. This did away with the need for expensive gas blankets. The new pollution control measures enabled Aristech to save $3.3 million.

Environmental Management in India

Environmental practices in India have improved significantly in recent times. Used to a fairly lax regulatory environment for a long period of time, many Indian companies had not taken environmental management seriously in the past. Now, regulations have become more stringent. Moreover, many companies are looking at environmental management as a means to improve their image and cut costs. A recent survey of 47 companies conducted by Business Today
 and Tata Energy Research Institute has revealed that 75% of them have an environmental policy. Many companies have quantifiable targets in areas such as emissions and some really stand out in their efforts to upgrade environmental performance.


Bayer India believes that the benefits of successful environmental management programs are more than the costs. The company has invested in incinerators and leased out 30% of its capacity to other chemical firms. The fees charged by the company have enabled it to recover most of the costs. At Clariant India, waste reduction has helped to cut waste disposal costs. Better environmental practices have also reduced water consumption. At Philips India’s Pimpri unit, tubelights were earlier flushed with 70mg of mercury each to ensure that 15mg stayed in the tube. This increased both environmental hazards and costs. Philips switched over to argon flushing, reducing both pollution and costs in the process. At Tata Steel, improved environmental practices have increased profits through lower consumption of raw materials and better utilisation of waste. 


Yet, environmental management in India has still a long way to go. Consider the Uranium Corporation of India Ltd (UCIL) mines in Jadugoda. Children in 15 adjoining villages have been affected by radiation while workers are suffering from serious ailments. A study conducted by the Jharkand Organisation Against Radiation (JOAR) in 1998 revealed that many women, in the region suffered from miscarriages and stillbirths. 16% of the children born to them died in their infancy. Lack of safeguards at the mines has exposed 30,000 people in 30 villages to radiation risks. Nuclear waste has been pumped into waste dumps called tailing ponds. Wind blows the harmful dust around in summer while in the rainy reason, the river water gets contaminated. In 1994, there were I7 deaths. By 2001, it had gone up to 31. Many people have been affected by cancer.


According to the UCIL Chairman and Managing Director, Ramendra Gupta
, “The Pan Parags (Chewing tobacco) are causing bigger health hazards than uranium mining. You (Journalists) should run after the manufacturers of these than chasing us.” Gupta even cited an Atomic Energy Commission report as stating that radiation levels within five kilometres of Jaduguda are normal. He also contended that malnutrition and alcoholism, rather than radioactivity were the causes of illnesses in Jaduguda.


How safe are India’s nuclear facilities has once again become a hot topic of debate. Many of the facilities are located in densely populated areas. Some do not have adequate cooling systems. According to a Times of India editorial
, “Alarmist as this may sound, a Chernobyl is waiting to happen here… Our nuclear pundits will insist a Chernobyl cannot happen here… Such smugness is not seen even in the developed world which is much more conversant with nuclear technology.”


Many Indian companies look at ISO 14001 certification as an end in itself. Most have not integrated environmental management into their corporate strategy. In some instances, green initiatives have been launched without a clear understanding of the potential benefits. In the worst cases, companies flout pollution laws merrily and pay bribes to government inspectors when they visit the premises. Quite clearly, Indian companies still have a long way to go in the area of environmental management. The costs they may have to incur in the event of mishaps may turn out to be heavy.


Improved environmental performance may also lead to intangible or unquantifiable benefits. For example, the company may be able to attract and retain talented managers. A systematic search for internal cost savings may also result in organisational learning and improved process capabilities. These strategic benefits must also be considered while taking a decision. The challenge is to quantify such benefits.

Redefining Markets

Companies can also try a combination of the various approaches discussed so far. They can use research to develop new ways of offering services to customers and attempt to shape the future of the industry’s environmental practices. They can reduce the cost of disposal for customers, through buy back schemes. They can offer value to customers in ways which competitors cannot and charge a premium.

Environmental risk management

For many organisations, managing environmental issues means avoiding the costs associated with accidents, catastrophes and other environmental mishaps. Reinhardt has identified four different elements of environment risk:

· probability of occurrence of an adverse event such as an accident

· probability distribution of the total costs if the event occurs

· allocation of responsibility if an accident occurs

· certainty of the assessment.


In other words, four different tasks have to be performed by management while dealing with environmental risks. They must minimise the probability of occurrence of the adverse event. They must cut losses when an accident occurs. They should be able to shift responsibility to other parties to the extent possible, when the event occurs. They must obtain more information to make the risk assessment methodology as robust as possible. Managers have to use the right mix of risk reduction, risk shifting and collection of information to put in place an appropriate environmental strategy.


The simplest way to manage environmental risk is to buy an insurance policy. This shifts the risk to the insurance company. The approach makes sense if the company feels that the premium being paid is small, compared to the huge risks involved. Another approach is to set up disaster management cells which can respond quickly when an accident occurs. A third approach involves setting clear guidelines, for the operating units, in the form of various documents and manuals. Another approach is to link promotions of managers with their contribution to risk management. 


Behavioral issues need to be carefully examined so that environmental risks are managed systematically. Reward systems normally favour managers who reduce costs or increase profits. Environment related expenditures show up immediately in the books of accounts, but it may take some time for the benefits to be realised. Consequently, there may be a tendency to underinvest in environmental performance improvement measures. Inbuilt mechanisms are necessary to check this.

American chemical companies in trouble

In the late 1980s, the reputation of the U.S chemicals industry reached an all-time low. In 1987, it was voted the nation’s most unpopular industry. Many Americans became worried about the impact of chemicals on human health and demanded tougher regulation of the manufacture and disposal of chemicals.


Disasters in Union Carbide plants in Bhopal and West Virginia prompted the regulatory authorities to introduce legislation to reduce the levels of chemical pollution in water, land and air. In 1984, a leak at Union Carbide’s pesticide plant at Bhopal in India killed thousands of people. (See case at the end of the chapter). In August 1985, Union Carbide’s plant in West Virginia, also sprang a leak, sending 135 people to hospital. This happened despite an assurance from Warren Anderson, the then chairman of Union Carbide, that the combination of circumstances that led to the Bhopal tragedy simply could not happen in the US. Activists also drew attention to Hooker Chemical’s Love Canal dump site near Niagara Falls and to the widespread presence of harmful chemicals in the Hudson river. 



As the chemical industry came under attack, Congress passed several stringent laws. In 1976, the Toxic Substances Control Act and the Resource Conservation and Recovery Act were introduced. Companies had to keep track of hazardous wastes. The Environmental Protection Agency was empowered to take appropriate action when required. The Superfund law, introduced in 1980 aimed to pinpoint liability on generators and handlers of industrial wastes. Under the law, firms could be asked to clean up entire sites.


Due to these stringent regulations, the cost of doing business increased significantly for chemical companies. According to rough calculations (by the Chemical Manufacturers’ Association (CMA)) the amount spent in 1988 on environmental and pollution control equipment was about $3 billion or 17% of the industry’s planned capital spending. Chemical companies were not sure whether they could recoup the money from their insurers.


The major players in the industry then came together to launch a self-regulatory program, Responsible Care (RC). RC advocated changes in management processes and procedures for better environmental performance. The program was implemented with the help of the CMA. RC added regulatory functions to CMA’s traditional role as a trade association. After the program was initiated, environmental performance improved significantly. 


In 1999, an investment firm, Innovest Strategic Value Advisors began to recommend the stocks of companies that had a good record with respect to environment protection. It argued that stock performance was strongly correlated with environmental performance. Innovest gave top marks to Union Carbide and Exxon, which had come a long way, since Bhopal and Valdez respectively.


Though Reinhardt considers environmental risk management as a separate approach, there is a strong case for arguing that the various risk-mitigation measures can be incorporated in each of the four approaches covered earlier. Improving the process, cutting costs, differentiating the product and managing regulation can all be viewed as methods to reduce the risk of incurring heavy losses owing to environmental mishaps.

Concluding Notes

Environmental issues should be analysed as business problems. A rigorous analysis is necessary to understand which investments generate value for shareholders. While doing the bare minimum to stay on the right side of the law is not acceptable, pouring a large amount of money into environmental projects, in the name of discharging social responsibility, is unwise. As Reinhardt puts it
: “Companies aren’t in business to solve the world’s problems nor should they be. After all, they have shareholders who want to see a return on their investments. That’s why managers need to bring the environment back into the fold of business problems and determine when it really pays to be green… The truth is, environmental problems do not automatically create opportunities to make money. At the same time, the opposite stance – that it never pays for a company to invest in improving its environmental performance – is also incorrect.”


Managers should look at better environmental performance as an opportunity rather than as a threat. As Porter and Van der Linde
 put it: “Instead of clinging to a perspective focussed on regulatory compliance, companies need to ask such questions as, What are we wasting? And how could we enhance customer value?”


Many companies allow environmental issues to be handled by lawyers and consultants who tend to focus on compliance rather than innovation. To correct this situation, environmental strategies must become the direct concern of the general management. Environmental impact should be incorporated in the overall process of improving productivity and competitiveness. Managers should be proactive and go beyond currently regulated areas. They should look for opportunities to improve design, manufacturing and delivery processes on an ongoing basis.


According to Frank P Popoff, former CEO of Dow Chemical
: “Competitive advantage must not be gained through non compliance or minimum compliance. Some companies try to reduce cost this way. But it is deadly. Sooner or later, mandates will come into place to prevent such an approach and put the company at an enormous competitive disadvantage. Success truly belongs, I believe, to those companies that not only comply with environmental standards, whether mandated or self-imposed, but do it more efficiently and effectively than others. If they conserve energy more efficiently through internal cycling or on-site disposal, they will ultimately reduce cost.”

Case 5.1 - Environmental risk management at Chevron

Introduction

Chevron, one of the leading oil companies in the world operates across the value chain, encompassing activities such as exploration, production, refining, distribution and marketing. In 2000, Chevron generated revenues of $50,592 million and a net profit of $5,185 million.


Like other major oil companies, Chevron faces significant risks in its daily operations. Mishandling of oil at any stage of production, from the well to the retail gasoline pump, can adversely affect the natural environment, human health and corporate profitability. Accidents can happen at its various sites. At many plants, atmospheric pollution is a major issue.


Chevron has spent heavily to improve its environmental performance. In 1997, it incurred an expenditure of about $893 million or 2.1% of its revenues on various environmental initiatives. Chevron has also played an important role in industry wide efforts to develop speedy response mechanisms for handling oil spills. Chevron maintains its own crew for this purpose. Its engineers and technicians hold drills regularly along with training exercises and can reach any site within 24 hours.


Chevron has attempted to project itself as a company that is committed to environment protection. It does this publicly, through advertising and internally through a document called “The Chevron Way”. One of its advertisements has stated: “It’s appalling how much oil our ships spilled last year. Four barrels out of nearly 500 million barrels we shipped around the world. To put that in perspective, it would be the same as filling a 16-gallon gas tank 200 times and spilling just one drop. Impressive? Not to us. Because while Chevron may have one of the best environmental safety records in the shipping industry our top priority is to have a perfect one.”

Environmental risk management

Chevron looks at environmental risk management as a tool to reduce the probability and magnitude of accidents. It feels that good environmental performance strengthens its brand image and corporate reputation. Consequently, Chevron can have better access to crude oil stocks that are controlled by government regulators. Chevron appreciates the difficulties involved in quantifying the short-term benefits from environmental investments. It has made various efforts to quantify such benefits, as we will see later in this case.


Over the years, Chevron has launched several proactive environmental initiatives, both at its plants and at the sites of its discontinued operations. (It once examined sites previously used for distributing fertilisers and pesticides and cleaned up some of them. Though Chevron ran the risk of inviting legal action, it went ahead because it felt it was the “right” thing to do). Chevron also feels that voluntary clean up gives it more flexibility than cleaning on the instruction of regulatory authorities. In the early 1980s, some of the underground steel tanks at the company’s service stations were found to be leaking. Chevron decided to substitute most of the tanks – even those that were not leaking – with double-walled fiberglass tanks. This decision was guided by managerial intuition, not by regulation. 


In the early 1990s, oil and natural gas were discovered in the eastern part of New Guinea, one of the wettest regions in the world. Chevron quickly understood the potential environmental impact and formed a partnership with the World Wildlife Fund (WWF). Chevron also did not hesitate to spend millions of dollars towards environmental protection. Today, experts feel that these oil fields almost resemble a national park.

Chevron’s views on environment protection

Protecting People and the Environment

Our goal is to be the industry leader in safety and health performance and to be recognized worldwide for environmental excellence.

We will achieve this goal through: 
· Safety - Safety is everyone’s responsibility. Designing, operating and maintaining our facilities to prevent injury, illness and incidents. 

· Compliance - Establishing processes to ensure that all of us understand our roles and all operations are in compliance. 

· Pollution Prevention - Continually improving our processes to minimize pollution and waste. 

· Community Outreach - Communicating openly the public regarding possible impact of our business on them or the environment. 

· Product Stewardship - Managing potential risks of our products with everyone involved throughout the products’ lifecycle. 

· Conservation - Conserving natural and company resources by continually improving our processes and measuring our progress. 

· Advocacy - Working cooperatively with public representatives to base laws and regulations on sound risk management and cost-benefit principles. 

· Property Transfer - Assessing and managing environmental liabilities prior to any property transaction. 

· Transportation - Working with our carriers and distributors to ensure safe distribution of our products. 

· Emergency Response - Being prepared for any emergency and mitigate any incident quickly. 

Chevron’s Position on Global Climate Change

In addition to contributing to economic growth, the use of fossil fuels to meet the world’s energy needs has contributed to an increase in “greenhouse” gases -- mainly carbon dioxide and methane -- in the earth’s atmosphere. Concern is growing that this increase is leading to climate change with adverse effects on the environment. 

We at Chevron recognize the increasing public and government concerns about global climate change and integrate these concerns into our business decisions. Chevron works proactively with governments and others to create environmentally, technically and economically sound solutions for responsible growth. We are: 

· Reducing emissions of greenhouse gases and increasing energy efficiency: Our goal is to reduce emissions per unit output from operations. We inventory our emissions and use innovative technologies to continually improve the energy efficiency of and reduce the emissions from our existing operations, new projects and products.

· Investing in research, development and improved technology: We invest in research to: 

- Improve understanding of global climate change; 

- Identify mitigation strategies; 

- Improve the cost-effectiveness of mitigation technology. 


We develop and apply cost-effective technologies that reduce carbon emissions during production, delivery and consumption of our products. 

Supporting flexible and economically sound policies and mechanisms that protect the environment: We respect the varied views of partner nations on this complex issue. We assist government policy development and decision-making on energy issues. We support the development and use of international mechanisms such as Clean Development Mechanisms and Joint Implementation, which provide flexible, market-based, economically sound means to reduce emissions.

Commitment to Conservation

Wherever they work, Chevron employees bring with them a commitment to preserve the culture and environment of the communities they share. Our goal is to be the industry leader in safety and health performance and to be recognized worldwide for environmental excellence. To succeed, we must be recognized as an exemplary environmental citizen and be welcomed by the communities where we operate. 


At Chevron, we’re working to put ideas into action to get results. The results of Chevron’s policies are often manifested in many small solutions, such as the way the company monitors wildlife during the course of its everyday operations. Projects to preserve endangered species and habitats are not token gestures - they are often extensive and costly - and they demonstrate the company’s interest in safeguarding the future. 


In the United States, the company invests more than $1.3 million annually on environmental grants. Internationally, many of our community programs stress conservation. Focus areas for Chevron’s conservation and environmental contributions are: Conservation and habitat preservation, wildlife protection and environmental education programs.
 

Source: Chevron.com

Using internal processes to guide environmental management

Chevron’s Policy 530 provides guidelines for environmental risk management across the company’s worldwide system. It goes beyond regulatory compliance and emphasises innovation and the development of creative solutions to strengthen Chevron’s competitive position. Each year, the different subsidiaries have to report their progress in achieving targets.


Chevron has invested heavily in employee training and education to help people develop both the skills and attitudes necessary to manage environmental issues intelligently. It conducts systematic appraisals of the environmental performance of managers. Chevron has tied environmental performance to the promotion process. Chevron feels that the promotion process (which is subjective and relies heavily on executive judgement and can better handle all the intangible, non quantifiable aspects) is better suited than bonuses to reward or penalise managers for their environmental performance.


As a result of these internal risk management procedures, the cost of environmental mishaps at Chevron has fallen substantially during the late 1990s. In 1996, the cost of mishaps in domestic refining, including emergency response, spill control and the opportunity costs of the profits lost through business interruption was estimated at $110 million. Through an aggressive program of mishap reduction, Chevron reduced that figure to $20 million just two years later.


Chevron has established a general rule that entails self-insurance up to a certain level, usually around $200 million to $300 million, and external purchases of insurance above that level. Chevron has also tied up with different insurance providers to obtain umbrella protection for various liabilities ranging from earthquakes to oil spills, plant fires and other accidents. To generate synergies, Chevron takes such decisions at the corporate level. However, many other decisions, relating to environmental risk management are decentralized in keeping with the company’s corporate culture. 

Risk modelling

In the mid-1990s, some managers responsible for the construction, maintenance and operation of Chevron’s pipelines, wanted to implement environmental policies more systematically. Working with a consulting firm, they developed an analytical model to help them decide which of the many possible environmental projects should be undertaken just like any other capital project. This led to Chevron’s Environment & Safety (E&S) Risk Management Process. The process works in four phases, identification of events, risk assessment, identification of alternatives, and decision-making. After managers identify potential adverse events through structured brainstorming, they undertake a Qualitative Risk Assessment, thinking about the consequences of each potential event and the expected likelihood of occurrence. These qualitative estimates of likelihood and consequences are then plotted on risk matrices that assign a “risk value” to each event.


The qualitative risk assessment procedure requires managers to determine a “risk value” for four distinct issues: health and safety, environmental, public concern, and financial effects. Risk values in each case range from one to five, increasing with the likelihood of occurrence and the severity of the consequences. A risk value of four or five is an indication that the issue requires immediate attention. At this point, managers conduct a cost-benefit assessment of the different alternatives available for reducing the risk.


The Chevron Research and Technology Centre (CRTC) has supplemented the E&S guidelines by developing a decision-making tool, called DEMA (Decision Making), in consultation with executives managing upstream and downstream operations. DEMA helps the managers to undertake cost-benefit analysis and prioritise projects for execution. 


While costs of environmental risk management projects can generally be measured in monetary terms, this is often not true of the benefits. For example, if a benefit comes as a reduction in the probability of an adverse event, it is often not clear what the probability is to start with and by how much it can be reduced by environmental expenditure. Other investments reduce the magnitude of the damage due to an adverse event, but again, quantification of the potential damage is difficult, let alone its reduction.


Despite the difficulty in answering such questions, DEMA aims to help managers to set priorities for environmental risk management using analytical techniques. DEMA essentially uses a spreadsheet approach. It uses various input sheets and valuation tables for converting inputs into dollar values. Recap sheets summarize the cost-benefit ratio of each risk reduction proposal.


For each risk reduction proposal, managers fill an input sheet with information like the initial project capital cost, the project life (i.e., the most likely length of time during which the project would yield benefits), the description of the event (e.g., fire, injuries, business interruption), and the risk reduction proposal being analyzed.

The input sheet compares two scenarios:

· Current, which assumes the proposal is not undertaken and assesses five factors: (1) The likelihood of the adverse event and its contingent impact on (2) health and safety, (3) natural resources, (4) public concern, and (5) financial performance.

· Modified, which assesses the factors indicated above, but assuming that the project is undertaken.


In order to assess these five factors for each of the two scenarios, managers use the information from the qualitative risk ranking matrices incorporated in the preceding phase of the Risk Management Process. They also estimate the probability of the adverse event more precisely and the magnitude of the damage to supplement the earlier qualitative assessments.


Not surprisingly, Chevron has found it far easier to quantify the costs associated with risk management proposals than the benefits. In general, Chevron attempts to quantify benefits by estimating the total potential dollar impact of an unfavourable incident and subtracting the costs incurred.


Chevron has successfully applied DEMA at its Richmond (California) refinery, one of its largest operations. Both the operating company and CRTC have expressed their satisfaction at the way DEMA has facilitated a systematic cost-benefit analysis of risk management investments.

Case 5.2 - The Bhopal Gas Tragedy

Introduction

The Bhopal gas tragedy resulted due to a major leakage of poisonous gas from Union Carbide’s plant in the city in the early hours of December 3, 1984. Of Bhopal’s estimated population of one million, almost 500,000 people fled that night, mostly on foot. Thousands of people died and tens of thousands of others were seriously injured. Local medical facilities were grossly inadequate to deal with the disaster. Mass burials and funerals were arranged for the victims. The injured continued to suffer, with increased risk of sterility, vision problems, brain damage and various other ailments. After a protracted period of dispute, Union Carbide agreed to pay $470 million as part of a settlement negotiated in 1989. The biggest industrial disaster in corporate history offers useful lessons on the importance of environmental risk management. It also addresses some major ethical issues in the way MNCs manage their facilities and operations in developing countries.

Union Carbide’s Bhopal plant

Union Carbide (UC) began operations in India with a battery plant set up in Calcutta in 1926. By 1983, UC had 14 plants in India manufacturing chemicals, plastics, batteries and other products. The parent company held a 50.9% stake in the Indian subsidiary. Even though the Indian Government generally imposed a ceiling of 40% equity for foreign investors, it made an exception in the case of Union Carbide, in view of the sophisticated technology that it was bringing into the country.


India’s green revolution resulted in a significant increase in the consumption of pesticides. Noting this trend, UC set up a pesticide plant in Bhopal in 1969. UC chose Bhopal because of its central location and the significant power and water supply subsidies offered by the State Government. Land was also made available at a concessional rate. Initially, UC kept the operation very simple. It imported concentrated pesticide (Sevin) from the US. This was diluted with non-toxic powder, packed and then sold. Later, full fledged operations began.


At the time of construction, the plant, though close to the railway station and the bus stand, was on the outskirts of the city. However, within a few years, slums came up all around the factory. Residents of the locality frequently suffered from nausea and other relatively minor problems due to small gas leaks from the plant. But they could not protest because their houses had been set up illegally. These residents also believed that the plant was manufacturing some kind of medicine for crops and were quite ignorant about the poisonous nature of the products.


The Bhopal plant had a licensed capacity of 5,250 tonnes of Methyl Isocyanate (MIC) based pesticides. The two main products were Sevin and Temik, which were produced by a chemical reaction between MIC and alpha-napthol. UC cultivated good relationships with local officials, some of whom ended up working in senior positions in the plant. A former police chief became the plant’s security contractor. UC maintained a luxurious guesthouse and threw lavish parties to entertain the local dignitaries.


In August 1975, the Commissioner and Director of Town and Country Planning for Madhya Pradesh (MP), M N Buch recommended that the UC plant be relocated 15 miles away. This recommendation was ignored. In October 1975, the Indian Government awarded a license to UC to manufacture and store MIC at the plant. However, it asked the company to take adequate steps to prevent air, water and soil pollution. UC used its political connections to get around the Government objections. Production of MIC based pesticides began in 1997, followed by production of MIC in February 1980.


Until the late 1970s, only diploma engineers and first class science graduates were hired as operators. New employees typically received three months of theoretical instruction, followed by on-the-job training. In the early 1980s, as part of cost-cutting efforts, recruitment standards were lowered. People with high school diplomas were hired and training was not as comprehensive as in the past. The number of shift operations was reduced. So, was the number of supervisors.


Due to the hazardous nature of MIC, the standard practice was to manufacture it only as and when needed. UC was however, concerned about disruptions in production of MIC due to failures in power and water supply. Consequently, it decided to store MIC in 3 x 15,000 gallon tanks designated as E610, E611, and E619. E610 and E611 were meant to be filled up to 50-60% of capacity and E619 was kept empty to store the chemical in the event of leakage from the other tanks. The temperature in these tanks was maintained at 0-50C. In October 1982, a mixture of MIC, chloroform and hydrochloric acid escaped from the plant. This was a clear indication of the potential environmental hazards associated with the plant.


Meanwhile, the changing business scenario in the early 1980s, began to create problems for UC. There was stiff competition from local small scale units. Moreover, the country went into a recession and many farmers cut back on consumption of pesticides. Peak production in 1981 was only 2,704 tons and production in 1983, at 1,657 tonnes, was only 31.4% of the capacity. Faced with intense competition and inadequate demand, the plant started making losses. In the first 10 months of 1984, UC made a loss of approximately Rs. 50 million. The parent company, taking stock of the situation, explored the possibility of disposing the plant. After failing to locate a buyer, UC decided to dismantle and ship the plant to another country.


Even as UC was considering closure, conditions at the plant were deteriorating rapidly. The poor safety practices and the declining profitability prompted many talented engineers to leave the company in the early 1980s. Consequently, safety practices became even more lax. When the issue of the plant’s safety came up for discussion in the MP Legislative Assembly in December 1982, the Labour Minister assured the House that there was no danger to Bhopal. The plant manager was equally confident that UC’s technology could not go wrong. These contentions were obviously incorrect, because investigations revealed later that there had not been a single year, when a major mishap had not occurred. At least six serious accidents had occurred in the four years prior to the tragedy. Many employees were also not adequately aware of the dangerous nature of the chemicals being handled.

The build up to the accident

In 1982, the parent company decided to conduct a safety audit of the Bhopal plant. It became evident that many of the basic safety rules were being violated. These included lack of sprinkler protection in some areas of the plant, for throwing up a curtain of water to prevent chemical clouds from escaping the premises, over-filled and over-pressurised MIC storage tanks, inadequate safety valves and poor maintenance. The audit committee also expressed concern over the high turnover of trained personnel. In view of the serious managerial and technical deficiencies at the plant, the inspection team indicated that a serious accident could not be ruled out. The team wanted the water spray system, to be strengthened. For strange reasons, the Indian subsidiary failed to implement this recommendation. 


In June 1984, as part of cost-cutting efforts, the refrigeration plant used for cooling the MIC tanks was shut down so that the refrigerant could be used elsewhere in the plant. The high temperature alarm was reset at 200C. By October 7, 1984, UC was storing substantial quantities of MIC in the three storage tanks. A few weeks later, pressure in E610 started falling, which meant that water and contaminants could enter the tank and react with MIC. Ironically enough, in early November, the local authorities issued an environmental clearance certificate to the plant. Matters worsened by mid November 1984, when UC drastically reduced the number of maintenance supervisors to cut costs. Faulty safety devices remained unrepaired due to manpower shortages. The refrigeration system
 to keep MIC at 00C had been turned off months earlier to cut costs. The volatile gas scrubber was not working. Critical instruments installed to indicate pressure and temperature, high and low level alarms had all been malfunctioning for over a year. A defective valve aggravated the problem by lowering the pressure in E611.

The accident

On December 2, 1984, workers were asked to clean the pipes that went from the MIC storage tanks to the vent scrubbers. The operation continued even though the flow of water was not as desired. Due to the absence of a blocking device, water entered E610, setting off a violent reaction. Around 11 p.m., one of the operators noticed that pressure in the tank was rising. By midnight, MIC started leaking from the safety valves of the tank. The workers were not unduly disturbed and went to the canteen for tea. By the time they returned, it was too late. The concrete around the tanks began to crack. In a desperate effort, the operator switched on the vent-gas scrubber and the plant sprinkler system to neutralise the escaping gases. The scrubber, however, failed. The plant superintendent arrived shortly afterwards and activated the toxic gas alarm. Five minutes later it was switched off. An announcement about the leakage was made on the plant’s public address system. Many workers ran away from the plant, to escape the gas.


In the early hours of December 3, 1984, 45 tons of MIC escaped into the air. The gas, which was heavier than air, began to settle down. But a gentle wind moved it over an area of about 40 sq km. Residents woke up as the gas began to suffocate them. There was no warning nor any action to facilitate quick evacuation. When victims arrived at hospitals, the doctors were not sure about how to treat them. Most of the victims were poor people. By December 5, the death toll had crossed 2,000 and the UC plant had been closed down and locked. Final estimates of the death toll varied between 2,000 and 5,000. Hundreds of thousands of people were injured, others blinded and some left with permanent aches in their hands, legs and chest. The number of permanently disabled was estimated to be 60,000.


In early 1985, the Indian Government cancelled UC’s operating license. The parent company’s chairman, Warren Anderson was detained by officials when he visited India shortly after the incident. He announced that the parent company was ready to fund a hospital for treating the victims. 

Litigation

Shortly after the disaster, Union Carbide (USA) started facing lawsuits, whose value exceeded the company’s net worth. Many American attorneys tried to represent the victims in the US courts. The Indian Government decided to be the sole representative of the victims. It filed a case in the court of New York against UC. In February 1985, a judicial panel ordered all the Bhopal lawsuits to be consolidated in the court of Judge John F Keenan in Manhattan. The Attorney General of India argued that compensation had to be according to US standards. Union Carbide however, argued that India was the appropriate place for trial as most of the documents, litigants, evidence and witnesses were in India. In May 1986, Judge Keenan accepted this logic and ruled that the dispute should be resolved in India. Earlier, he had asked UC to provide an interim relief of $5-10 million on humanitarian grounds. However, the parties involved continued to haggle over how the payment would be channeled. Finally, in November 1985, it was decided to route the payment through the Red Cross. 


Meanwhile, in June 1985, negotiations between UC and the Indian Law Ministry had broken down. UC had made an offer to pay $230 million spread over a period of 20 years. The Indian Government felt it was too little, but a UC spokesperson maintained that the amount was substantial. As the dispute continued, UC’s other operations like batteries, continued to be profitable.


In September 1986, the litigation resumed in a Bhopal District Court. UC argued that the factory was managed by Indians. No US citizen had been employed there for at least two years before the disaster. UC also alleged that sabotage was responsible for the disaster and that there was a conspiracy among employees and government investigators to conceal evidence after the incident. Towards the end of 1987, UC offered to pay $500 million in installments and settle the case. The Indian Government, which had earlier made a damage claim of $3.1 billion, reduced it to $615 million. On December 17, 1997, when settlement talks appeared to break down, a district court judge passed an order asking UC to pay Rs. 350 crores as interim relief. UC challenged this order in the Madhya Pradesh High Court, which upheld UC’s liability. It however reduced the compensation payable to Rs. 250 crores. Later, the issue came to the Supreme Court, which on February 14, 1989 directed the company to pay $470 million as full and final settlement. 



The parent company had earlier set aside $250 million for damages. Its insurance cover was estimated to be $200 million. So, paying the settlement effectively meant a charge of $0.50 per share, against the previous year’s earnings of $1.59. Predictably enough, UC accepted the judgement as fair and reasonable. The settlement was well below the $3 billion demanded by the victims’ lawyers. Consequently, the Union Carbide stock rose by $2 to $31 1/8 on the day of the announcement.


Most observers felt that the compensation was grossly inadequate. The relief worked out to only Rs. 10,000 per victim on an average. In contrast, $40,000 had been spent on each otter affected by the Valdez oil spill in the Alaska, which involved the global oil company, Exxon. The Supreme Court presumably ordered both sides to accept the settlement because it felt the victims needed immediate relief. But unfortunately, even this meagre relief was not handed over promptly to the victims by the concerned authorities.


On September 9, 1993, the parent company sold its 50.9% stake in UC to the Calcutta based McLeod Russel at a price of Rs. 175 per share. The victims continued to face harassment from the claims commissioners. By 1993, the claims courts had settled only 5% of the claims.

Concluding Notes

Looking back, it is clear that UC did not have any systematic process in place to handle disasters in the event of their occurrence. Inadequate safety procedures became even more lax when the plant started making losses and attention shifted to cost-cutting. The factors which together contributed to the disaster were:

· Sustained erosion of good maintenance procedures due to all around cost-


cutting, since the plant was making a loss.

· Poor training of plant personnel.

· Depleting inventories of vital spares.

· Inadequate spending on capital equipment.

· High turnover of competent technical staff.

· Understaffing of important points.


According to an eminent expert, J P Gupta
, “The management of UC was concerned more with the profitability than with the safety aspects. This generally holds true for companies globally, not only in the developing countries. Investment in safety appears to be a drain on resources with no immediate returns and no quantifiable results even in the long run. Production and cost drive the industry. Sacrificing a sure productivity gain in favour of preventing a seemingly low-probability accident may not seem like a reasonable course of action.”


Whatever be the case, UC would not have been so careless about safety practices, had it even got a hint of things to come. Even after the incident, UC made some strategic blunders. It made attempts to shift the blame to the local management and hinted at sabotage. Such efforts only alienated it further from the public and increased their animosity. But at the end of the day, UC got away with a relatively light punishment due to the deficiencies in the Indian legal system.


The Bhopal gas tragedy has highlighted the fact that safety transcends national boundaries. MNCs cannot afford to distinguish between developed and developing countries while laying down environmental management guidelines. Whenever hazards are involved, companies have the duty to disclose relevant information to the public. They must also improve the level of preparedness and train a sufficiently large number of people, who can handle crises when they erupt. Lastly, governments must play a more proactive role in minimising the possibility of environmental incidents. Third World countries should not accept faulty environmental practices in the name of industrial development and growth.


Following the Bhopal incident, the general reputation of American MNCs came under a cloud. Even developing countries like Brazil announced that environmental norms would be tightened. MNCs began to do a basic rethinking of the costs and risks of investments around the world.


Many developing countries also began to realise the urgent need for conducting Environmental Impact Assessments (EIA) to identify potential environmental problems, develop appropriate mitigation measures to identify environmental issues needing further study, to involve the public in decisions with an impact on the environment and to understand the roles and responsibilities of the different parties involved. 


Anthony J. Parisi
 summarised the risk management lessons from the Bhopal tragedy: “Tighten standards where necessary, improve warning systems and emergency response plans, choose costlier but less hazardous processes, when possible, do things on a small scale and isolate the danger whenever feasible. But in the end, …it may well be to recognise that industrial catastrophes are no longer distant improbabilities.” 

Note 5.3 - Natural disasters

Understanding the risks associated with natural disasters

In recent times, costs of natural disasters have escalated. Catastrophes cost the world an estimated $100 billion in 1999. During the year, flooding and mudslides killed 50,000 people in Venezuela, 19,000 people died after a major earthquake in Turkey and the East Indian State of Orissa was badly hit by a cyclone which killed 15,000 people. So, cost-effective loss prevention techniques have become absolutely important to mitigate the impact of natural disasters. Emerging countries are particularly vulnerable because the losses make-up a much larger proportion of their national income. For example, the damage due to Hurricane Mitch which struck Honduras in 1998 cost the country a mind boggling 70% of GDP.

The Gujarat earthquake

The January 26, 2001, earthquake in Gujarat was India’s worst ever earthquake. Measuring 8 on the Richter Scale, the disaster resulted in thousands of deaths and severe damage and destruction of property. The town of Bhuj was virtually wiped out. There was severe dislocation in key industries like diamonds, gems and jewellery. The impact of the earthquake, (according to CII and FICCI) has been quantified as follows:

· Damage to buildings and related construction costs – Rs. 10,000 – 15,000 crore

· Loss of infrastructure – Rs. 3,000 crore

· Production losses due to worker absenteeism – Rs. 600 – 1,000 crore per day

· Loss due to absenteeism at Kandla Port – Rs. 1.5 crore per day


Gujarat, India’s second most developed state, accounts for 11% of India’s GDP. The State is a major player in pharmaceuticals, natural gas, cotton, groundnut, phosphoric fertilisers, sponge iron and crude oil. The near-total collapse of infrastructural facilities at Kandla Port seriously affected the supply of commodities to Northern India. Many exporters and importers were put to inconvenience as Kandla caters to the needs of businessmen in Punjab and Haryana.


After the earthquake, the lack of disaster management capabilities became evident. Simple equipment like cranes were not available in Bhuj, a sad irony for such a highly industrialised state. Much of the blame for the disaster has also been attributed to Gujarat’s unplanned and haphazard urbanisation, a result of the State’s fierce competition with Maharashtra. Construction norms were thrown to the winds. Many high-rise buildings came up indiscriminately, some of them using sub-standard construction materials. The nexus between the builders and local politicians ensured that those violating building laws got away scot-free. 


More than the physical damage, the mental trauma of the people was beyond imagination. Many residents were rendered homeless. But owing to lack of insurance cover, they did not receive compensation. Many people decided to sleep on the streets and hesitated to go back to their apartments, even where there was no damage. Quite clearly, the mental and emotional scars caused by the Gujarat earthquake will take a long time to heal. 


More often than not, the level of preparedness of individuals and corporations to deal with natural disasters is inadequate. Most homes and businesses do not equip themselves properly to deal with natural disasters because of a human tendency to believe that ‘it will not happen to us’. Moreover, natural disasters are once in a lifetime events. Because of the rarity of the events, people do not consider them seriously enough. Organizations are also reluctant to spend because there are no guaranteed returns. Consider a measure such as reinforcing the foundation of a building to make it more earthquake resistant. Large investments may be required and will yield long-term benefits only over the entire life of the building. The investment will be clearly unattractive if a short time horizon of two to three years is considered while doing the cost-benefit analysis.


The initiative taken by the Dutch authorities to minimise the threat from floods, is a good example of long-term thinking. On February 1, 1953, a severe storm battered the coast of Holland, causing extensive damage in the provinces of Holland and Zeeland. Severe flooding resulted. A group of statisticians, scientists and engineers, appointed by the Government recommended that the dykes needed to be atleast five meters tall to deal with an event that was expected to happen only once in 10,000 years. Quite clearly, strong vision and proactive thinking are necessary to look at the long-term rather than the short-term benefits of investments aimed at mitigating natural disasters. 

Assessing the risks involved

Natural disasters can have a severe impact on the economy. Due to loss of human life and capital, production and consumption of goods may get reduced significantly. In the long run, disasters can also influence investment and consumption patterns. 


In many cases, because of the highly complicated nature of the impact, all costs cannot be accurately quantified. Floods for example may cause epidemics resulting in significant health care costs. They could also disrupt communication lines and throw rescue and rehabilitation efforts out of gear. Power disruptions could lead to lost output. All these costs have to be considered, but are difficult to measure.


Financial markets can go haywire after a natural disaster. Take the example of the Hanshin earthquake which struck Kobe in Japan in January, 1995 killing 6,425 people and causing insured losses of $2.716 billion. Consequently, the Nikkei 225 plunged sharply. Nick Leeson of Barings, the UK’s oldest merchant-banking group, had taken massive positions, hoping that the index would move within a narrow range. Due to the huge losses he booked, Barings, had gone bankrupt by February 26, 1995.


Sometimes however, the impact of natural disasters is highly exaggerated. A study of some 24 natural disasters in the US (from 1970 onwards) by America’s Council of Economic Advisors has revealed that they did not have any significant impact on the economy’s growth beyond the quarter in which they occurred. The Japanese economy grew by 1.6% even after the Kobe earthquake. Inspite of a big earthquake in 1994, the California economy grew at an annual rate of 6.9% between 1995 and 1999. Moreover, natural disasters tend to be limited in their geographical impact. Of course, the effects of natural disasters are probably understated because in GDP calculations, loss of capital stock is not counted while rebuilding is.


The development of powerful computers now facilitates the examination of extremely complex phenomena in ways that would have been impossible 10 years ago. Sophisticated risk models have been developed to deal with earthquakes, hurricanes and other disasters. Software helps companies to assess both the direct and indirect impact due to a natural disaster under different scenarios. 

Role of the private and public sectors

Both the private and public sectors must get involved while dealing with natural disasters. Insurers and financial institutions must be encouraged to work together to encourage investment in disaster prevention mechanisms. To attract physical investments into appropriate infrastructure that can reduce or eliminate damage, cheap long-term loans can be provided. Another option is to reduce the insurance premium to make it more attractive. However, insurers today are very much concerned about the probability of losses due to catastrophes and are limiting the number of policies they write. So, reduction of the premium may not always be feasible.


Governments can play an important role here. For example, in earthquake zones, they should enforce building codes strictly. To implement such programs, the support of the building industry and a cadre of qualified inspectors to check compliance with standards are necessary. One of the main reasons for the devastating impact of the Gujarat earthquake was the poor quality of construction. When building codes are strictly enforced, the cost of protection against catastrophic losses will reduce for both insurers and reinsurers. Consequently, the insurance premium will come down, leading to more widespread usage of insurance.


Today, alternative investment vehicles are available to offer additional protection to the holder of a catastrophic risk portfolio. Examples of such products are: Catastrophe bonds, where the coupon payment is contingent on the occurrence of a well-defined catastrophic event; and Catastrophe options, which are financial derivatives written on an underlying index, strongly correlated to the type of catastrophic loss that the option issuer is bearing.

Case 5.4 -Sardar Sarovar Project: The Socio-ecological Impact 

Introduction

The Narmada river originates in Madhya Pradesh, flows 1,300 kilometres across Central India and finally pours into the Arabian Sea. The first proposal for a dam at the Sardar Sarovar site was made in 1959 and preliminary construction began in 1961. However, disagreements among the three states of Gujarat, Maharashtra and Madhya Pradesh about water sharing, led to the postponement of the project. In 1969, the Narmada Water Disputes Tribunal (NWDT) was set up to decide on the inter-state allocation of water. The tribunal gave its decision in 1979 and full-scale construction of Sardar Sarovar Project began in 1987.


The project proposal included 3,400 dams of various sizes, on the Narmada. The main dam, 1,210 metres long, would be designed to impound a reservoir with a height of 139 metres above sea level. The middle section of the dam would reach a height of 146.5 metres above sea level. The 460 Km long main canal from the reservoir would eventually reach the state of Rajasthan. A network of secondary canals, totaling 75,000 kilometres in length, would deliver irrigation water to farmers.


To oversee the construction of the dams, the NWDT set up the Narmada Control Authority (NCA), consisting of senior representatives of the governments of Gujarat, Maharashtra, Madhya Pradesh and Rajasthan, and chaired by the Water Resources Secretary. The NCA established Environment and Rehabilitation Sub-Groups, which were chaired by the Secretaries of the Central Government’s Ministry of Welfare.


The Indian government claimed that the Sardar Sarovar Project (SSP) would be a lifeline that would bring drinking and irrigation water to Gujarat, one of the country’s drought-prone states, where underground water tables were dropping by several feet each year. During the worst droughts, drinking water had to be brought to some rural areas in the region by rail just to keep villagers alive. According to the government, the dams would provide irrigation across 2.3 million hectares of area and 1,400 MW of power to around five million families. The project would provide domestic water to over 2.35 million people in 8,235 villages and 135 towns in Gujarat and would prevent flooding downstream. There were also some costs. Some 20,000 families would be displaced from 245 villages across Madhya Pradesh (193 villages), Maharashtra (33) and Gujarat (19). Nearly 37,700 hectares of land were expected to be submerged by the project.
The controversy starts 

With environmental impact studies far from complete, the World Bank sanctioned a $450 million loan for the project in 1985. In 1991, following severe criticism of the project, the bank commissioned a team of four independent experts headed by an ex-head of the UN Development Program, Bradford Morse to review the resettlement and environment components of the project. 


The review was highly critical and attacked virtually every aspect of the program, including the bank’s participation
, “The Sardar Sarovar projects, as they stand, are flawed; resettlement and rehabilitation of all those displaced by the projects is not possible . . . the environmental impacts of the projects have not been properly considered or adequately addressed.” The report concluded that the project would not perform as planned and recommended that the bank withdraw from the project 


The World Bank (Bank) continued funding, but asked the Indian Government to meet various requirements covering the environment and resettlement of villagers. But the Government could not meet the deadlines and decided it would give up the funding rather than try to meet the Bank’s demands. On March 30, 1993, it formally requested the Bank to cancel the final instalment of $170 million. Around half the money spent on the project till then had come from the Bank.
The Narmada Bachao Andolan

The Narmada Bachao Andolan (NBA), meaning Save Narmada Campaign, began in 1985, with a ‘Right to Information’ mission to inform tribal villagers about their rights. It soon emerged as one of the world’s most powerful environmental campaigns. By 1988, NBA’s investigations revealed that the SSP would have a massive social and environmental impact. Since then there had been a total opposition to the project by NBA leader Medha Patkar and other activists. 


NBA activists took part in numerous marches, sit-ins and hunger strikes against the project. They harnessed the anger of local people against the project so well that many vowed to let themselves be drowned rather than be moved from their homes. NBA also played a significant role in persuading the Bank to cancel the last instalment of $170 million, for the project. This was a tremendous tactical victory and a big morale booster to those campaigning for pro-poor and environment-friendly development programs. 


The NBA claimed that the government had overestimated the benefits and had not taken into account the adverse environmental and the socio-cultural impact of the project. It argued that the displaced people had not been rehabilitated properly and had not been given any compensation by the government. It charged that far more people would be affected than the government claimed. It made several other allegations:

· Over 80,000 hectares of land in Gujarat would be lost to the canal network if the project was completed.

· Over 42,000 adivasis would be displaced by the Shoolpaneshwar Wildlife sanctuary in Gujarat, planned to compensate the forests and wildlife lost to the reservoir.

· The dam would dry up the river downstream destroying the livelihood of at least 10,000 fish worker families. It would also severely affect the water supply to over 700,000 people in 210 villages and to at least five towns.

· Afforestation schemes supposed to compensate for the trees lost to the reservoir had taken over large areas of adivasi land. The adivasis had been cultivating this land for generations but received no compensation. 

· Large numbers of people were dependent on the forests and agricultural land, which were taken over for resettlement sites. About 10,000-15,000 tribals depended on the 3,707 acres of forest land released for resettlement of people affected by the project in February 1994. No measures had been taken to compensate these people. 

· A number of holding ponds between the reservoir and the main canal were impounded by rock-filled dykes, displacing around 900 families from five adivasi villages in Gujarat between 1983 and 1991.

· As no proper land surveys had been done in MP, the authorities had no idea about the number of people who would be affected by being resettled on islands or inaccessible peninsulas. 


Meanwhile, leading intellectuals also began to criticize the project. Arundhati Roy
, a Booker Prize winner and an eminent NBA activist mentioned, “Electricity produced in the name of the poor is consumed by the rich with endless appetites. Dams are built, people are uprooted, forests are submerged, and then the project is simply abandoned. Canals are never completed, the benefits never accrue (except to the politicians, the bureaucrats, and the contractors involved in the construction).” 


In another article, she mentioned
, “A chapter in the India Country Study done for the World Commission on Dams says that 10 per cent of India’s food grain is produced by big dams. That’s 20 million tonnes. The Ministry of Food and Civil Supplies says that 10 per cent of India’s food grain is eaten every year by rats. And that’s 20 million tonnes. We must be the only country in the world that builds dams, uproots millions of people (56 million people in the last 50 years according to the India Country Study), submerges forests and destroys the environment in order to feed rats. Clearly we need better warehouses more than we need Big Dams.”

The NBA filed a writ petition with the Supreme Court of India for stopping further construction. On October 18, 2000, a three-member bench of the Supreme Court ruled that the construction should be continued to the proposed height. The judgment mentioned that experience did not prove that the construction of a large dam was not cost effective or led to ecological or environmental degradation. It added that construction of large dams lead to ecological upgradation. It also stated that the petitioner had not been able to give a single instance where the construction of a dam on the whole had an adverse environmental impact. It also mentioned that in most cases of involuntary displacement, the oustees had, in fact, been left better off, after their displacement.


Patkar and Roy vociferously challenged the judgment, for which a contempt of court case was filed against them. Veteran social activist and Patkar’s mentor, Baba Amte launched a satyagraha on the banks of the Narmada river in the Nimar region of Madhya Pradesh against SSP. He also invited President K.R. Narayanan to visit the valley to see the ‘abysmal situation’ of submergence and displacement. The satyagraha was projected as a struggle against injustice, corruption and destruction, both at the hands of the government and the judiciary.


Meanwhile, the Gujarat High Court directed the Central Government to consider a representation by the National Council for Civil Liberties (NCCL) to ban the NBA under the Unlawful Activities (Prevention) Act 1967 or any other relevant law. The NCCL petition argued that the NBA had for long been opposing projects of national importance like the SSP and other schemes on the Narmada at the behest of MNCs and foreign powers. It said the NBA would halt the progress of a developing country like India, creating a perpetual shortage of water and power. The public interest litigation, moved by NCCL president, VK Saxena argued that the NBA was an unregistered body and was involved in anti-national and seditious activities. It pointed out that NBA had been criticizing the Supreme Court verdict of October 18, 2000. Patkar had called the judgment ‘an inhuman crime and conspiracy of the state’. NCCL attached documentary evidence to show how NBA, had collected millions of rupees through its 30 support groups in India and much more in 10 other countries, for its campaign. The litigation charged that NBA had received donations, totalling approximately $1 million, from Enron and other thermal power generation companies. 

The Sardar Sarovar Project: A Timeline

1961: Nehru lays the foundation stone for a 49.8 metre high dam.

1979: The Narmada Water Disputes Tribunal announces its award. The project is redesigned to be a massive 138.68 metre high dam. 

1985: World Bank sanctions a $450 million loan.

July 1993: Tata Institute of Social Sciences, Bombay, one of the agencies officially appointed for monitoring and evaluating the Sardar Sarovar resettlement work, concludes that resettlement has been a disaster, the work on the project must stop and the whole issue must be reviewed thoroughly before the project is given clearance.

5th August, 1993: The Indian Government appoints a five-member group headed by a Planning Commission member, to comprehensively review the SSP. This is in direct response to a strong agitation by the Narmada Bachao Andolan and the tremendous support it receives from all over the country and outside.

7th  December, 1993: The Central Ministry of Environment and Forests declares that the project has failed to meet environmental resettlement requirements and calls for suspension of the project.

31st December, 1993: The Narmada Control Authority endorses the stand of the Ministry. It notes that the Supreme Court orders for resettling ousted people at least six months in advance of submergence had been violated. It also calls for stoppage of work.

12th January, 1994: The Prime Minister calls for a stoppage of work due to the violations of the Supreme Court order.

4th March, 1994: The MP Chief Minister writes to the PM that it is impossible to resettle all the people, who will be ousted by the project. He also states that Gujarat, where it expects to settle the ousted people has not been able to provide the land in spite of many promises. He admits that the water yield of the river has been overestimated by about 17%, and that the state does not have enough money to complete the project. He asks the PM to intervene and reduce the height of the dam. 

April, 1994: The World Bank publishes a Review of Resettlement of its projects worldwide. The Bank, which has so far defended the project, including its resettlement component, calls it a ‘bad case’.

July, 1994: The five-member group, appointed in August 1993, submits its report to the Government of India. A court order keeps the report sealed. At least 10 people die on the resettlement sites – Hareshwar, Simamli, Suryaghoda- of cholera and other diseases due to polluted and unclean water.

December, 1994: A report by a Maharashtra government committee, consisting of the local Member of Parliament, and an NGO points out that grave violations have taken place with land being submerged without people being resettled.

13th December, 1994: The Supreme Court orders that the report of the review committee be made public. The report concludes among other things that:

· The estimate of the total number affected by the project is incomplete, and that an immediate census must be carried out to estimate the numbers of all the different categories of affected people.

· The Rehabilitation & Resettlement master plan must be made ready within six months, including the provisions for non-submergence categories of affected people.

· There is not enough land available to resettle everyone.

· The water yield of the river has been overestimated.

January, 1995: The Supreme Court asks the Review Group to study various aspects of the project: (a) Hydrology (b) The height of the Dam (c) The resettlement aspects (d) The environmental aspects. 

March, 1995: The World Bank presents its Project Completion Report on the SSP, which states that there have been severe problems in the resettlement and rehabilitation. It also mentions that the benefits of the project have been overestimated. Between December 1993 and June 1995, hundreds of families abandon their resettlement sites due to the miserable conditions there, and return to their original villages.

June, 1995: Arch Vahini, a pro-dam NGO, which has been working jointly with the government to resettle the people since 1988, circulates a letter admitting the serious problems in the resettlement program since 1993, and resigns from the Government Committee on Resettlement. The new government in the state of Gujarat launches a new mega-project ‘Kalpasar’, which is seen widely as an alternative scheme to the SSP. 

February, 1999: The Supreme Court, in an interim order, gives its approval for increasing the dam’s height to 88 metres (85 metres and 3 metres of ‘humps’).

18th  October, 2000: The Supreme Court finally permits the immediate construction of the dam up to a height of 90 metres and also authorizes construction up to the original height of 138 metres in 5-metre increments, subject to approval by the Relief and Rehabilitation Subgroup of the NCA.

The alternatives

Opponents of the dam felt that the SSP’s promised benefits could be realized without its massive financial, human, and environmental costs. The Gujarat government’s own water agencies had stated that it was possible to deliver water to Kutch and Saurashtra much more efficiently than the SSP. 


Smaller dams and reservoirs, which did not involve major destruction of the environment and the displacement of people, were suggested as a better way to tap water from the rivers. These were not as destructive as large dams and could be built much faster. However, a series of smaller dams entailed higher costs, greater submergence, far more displacement, greater evaporation losses and increased maintenance costs. Small dams were also prone to drought because they depended on tiny catchments. A number of small dams would not be able to check floods or generate electricity as well as one large dam could. Overall, it seemed big and small dams served different purposes; neither could be a substitute for the other.


Other alternatives suggested were the use of underground storage, localized schemes like rooftop storage and small-scale tanks to collect rainwater, which reduced waste and improved the efficiency of existing systems and water usage. However, there had been no serious water conservation campaigns in India except in the state of Andhra Pradesh

Concluding comments

While the SSP authorities had commissioned and conducted more environmental studies than any other dam project in India, the studies had serious shortcomings. The studies seemed to lack quality, impartiality, comprehensiveness and credibility. Many of them were apparently conducted with the sole purpose of justifying the project. Moreover, most of the studies were conducted after the clearance of the project in 1987.


The brunt of the NBA activism related to the resettlement and rehabilitation of the displaced persons. No other project in the country had its rehabilitation and resettlement schemes subjected to such severe scrutiny. The NWDT, which functioned from 1969 to 1979, prescribed a package of reliefs, which included the path breaking provision of land for land. In the 1980s and 1990s, highly critical appraisals were given in the hard-hitting reports of the Tata Institute for Social Sciences and the World Bank. The standing Rehabilitation and Resettlement Subgroup set up by the central government had periodically visited the affected villages and resettlement colonies and submitted its reports to the Supreme Court of India. 


According to a report (2000) prepared by the World Commission on Dams (WCD), the investments in dams, over the last century, have totalled over $2 trillion. But in recent times, these investment decisions have been under scrutiny as the opposition to large dams has grown, both in intensity and scale. The report mentions that while dams have contributed to development, in many cases, an unacceptable and often unnecessary price has been paid by displaced people, by communities downstream, by taxpayers and by the natural environment. The WCD report notes that dams typically have cost over-runs, time over-runs, under-performance in terms of benefits and limited success in their efforts to counter the adverse impact on ecosystems. The report also mentions that the social groups, which bear the costs and the ones, which receive the benefits, are not the same. The report states that alternatives to large dams exist but are rarely explored.


The Commission’s most significant recommendation is that before a project is taken up, it must be shown that there has been a ‘demonstrable acceptance’ of the key decisions. Free, prior and informed consent of the indigenous and tribal people, who are among the affected groups, must guide the projects. Before taking up any new project, the benefits from the existing infrastructure must be exhausted and outstanding social and environmental issues should be settled. 
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� 	The McKinsey Quarterly, 1997 Number 3.
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