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SUMMARY 

A number of factors are contributing to the need for oil and gas E&P companies worldwide to 
increase their spending on health, safety and environment (HSE) protection. At the same time, 
companies are under increasing pressure to cut costs in all aspects of their business in order to 
stay competitive. The tension between these competing pressures raises serious questions about 
how companies can maintain and improve their HSE performance without adversely affecting 
shareholder value. 

It is fashionable these days to say that excellent HSE performance will enhance a company's 
efficiency and profitability. However, it may be unrealistic to think that being "green" or "safe" 
will consistently increase a company's profitability. As the costs of HSE initiatives grow, making 
such initiatives pay economically becomes steadily more challenging. In making decisions on 
HSE spending, companies must focus primarily on protecting, not necessarily enhancing, 
shareholder value. Shareholder value needs, in turn, to be interpreted broadly. 

A key element of protecting shareholder value is assuring that limited resources are allocated 
so as to achieve the most benefits. For oil and gas companies, this means focusing on risk 
management, for HSE issues and for the business as a whole. HSE risk management 
increasingly includes the use of risk assessments and other quantitative methodologies. 
However, these approaches would benefit from significant improvements in definition and data 
to make them more consistently reliable, credible, and useful. 

Companies also cannot effectively manage their HSE risks and costs without cooperation and 
involvement from their stakeholders, especially government. Regulatory structures can provide 
significant incentives, or create major barriers, to effective risk management. Government and 
industry must work in partnership to assure that HSE regulatory requirements provide for the 
most cost-effective use of both public and private resources. 

In the end analysis, HSE expenditures in the E&P industry will likely continue to rise worldwide. 
However, intelligent risk management will help assure that HSE expenditures most effectively 
protect both shareholder value and the broader interests of company and industry stakeholders. 
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Introduction 

This paper examines certain issues facing E&P companies with respect to health, safety and 
environmental (HSE) management and costs. It reviews some of the pressures forcing 
companies to increase their HSE expenditures and others necessitating HSE cost reductions. It 
discusses the critical role that risk management plays in efforts to resolve these competing 
pressures so as to best protect shareholder value, and identifies some areas for potential 
improvement. Finally, it examines the contribution industry partnerships with government can 
make in promoting cost-effective HSE risk management. 

Pressures to Increase HSE Costs 

Everyone in the oil and gas exploration and production industry is aware of the growing pressure 
to increase expenditures on HSE concerns. In some areas the anticipated costs are huge. 

For example, environmental costs in the U.S. have continued to outpace both inflation and 
economic growth for the past two decades. That is particularly evident in pollution-intensive 
sectors like oil and gas. Compound annual growth in environmental expenditures for a selection 
of U.S. oil and gas companies between 1987 and 1990 was 12.9%, compared with only 7.3% 
for employee benefits (including health care) and 2.7% for direct labor charges. According to 
a National Petroleum Council study, refineries in the U.S. will spend some $37 billion from 
1991 through 2000 to reduce air, water and waste pollution through improved product quality 
and reduced refinery emissions - some $6 billion more than the net fixed assets of the refineries 
themselves. 

Throughout Europe, voluntary, semi-voluntary and legislative pressures are also driving major 
increases in HSE spending. Following the Piper Alpha disaster, capital expenditure on safety-
related hardware in the U.K. sector of the North Sea is expected to approach £5 billion by the 
end of 1995. Capital investment on such hardware at Chevron U.K. has exceeded £75 million 
over the past 8-10 years of Ninian Field operations, a figure not far short of the current gross 
annual operating budget for the field. 

This picture is not only relevant for developed countries. Oil companies in most developing 
countries have substantially increased their HSE expenditures in response to new laws and 
regulations, external public pressures and internally-driven priorities. 

Some factors contributing to this worldwide increase in HSE costs include: 

• Expanded regulations and standards 
• Increased liability and damage claims 
• Environmental levies and taxes 
• Public and community pressures 
• Media attention 
• Scientific and technological developments 
• Shareholder and employee demands 
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Pressures to Reduce HSE Expenditures 

At the same time, oil and gas companies worldwide confront critical needs to reduce both capital 
and operating costs to maintain competitiveness. As companies reorganize, reduce staff, and 
prioritize expenditures more rigorously, they are looking for ways to reduce costs in all aspects 
of their business, including HSE. The huge challenge they face is to be able to cut those costs 
without adversely affecting HSE performance. Alternatively, they need to generate revenues 
through improvements in HSE performance or products that will more than offset the money 
spent on those improvements. 

Actions to reduce costs must go hand-in-hand with a continuing strong commitment to safety and 
environmental protection. Rather than being incompatible with such a commitment, a search 
for cost reductions make sound business sense. However, a company's strategies to accomplish 
these objectives must be based on a realistic philosophy and effective methodologies. 

The "Win-Win" Illusion 

Most senior corporate executives polled in the U.S., and probably many in Europe, say that 
environmental and safety issues are extremely important to their companies, and that they must 
manage HSE risks and opportunities better in the future. The focus is on both "risks" and 
"opportunities". The two need to be looked at separately. 

It is fashionable these days to argue that HSH improvements are a good way to increase a 
company's efficiency and profitability, and so produce "win-win" results. For example, 
influential writers have argued that stringent environmental standards make industry more 
competitive, because, to the extent they encourage companies to reengineer their technology, 
they may result in processes that not only pollute less but also lower costs or improve quality. 

These arguments contribute to a belief that there need not be any tradeoffs between a company's 
HSE spending and its productivity and profitability. However, while tough HSE standards may 
be good for an economy as a whole, individual companies will face daunting financial challenges 
in addressing increasingly complex HSE problems and stringent legal requirements. 

The "win-win" rhetoric, although having tremendous appeal, may be unrealistic. The reality 
is that HSE costs are rising substantially throughout the world with little real economic payback 
guaranteed. For example, according to one source, Texaco plans to invest $1.5 billion per year 
over a five-year period on environmental compliance and emissions reductions, for a total 
investment of over $7 billion. That amount is three times the value of the company and two 
times its asset base. Is it realistic to expect that the company will recoup that investment in the 
form of lower costs and/or increased business opportunities? 

"Win-win" proponents (whom some have called "the free-lunch brigade") argue that stringent 
environmental rules persuade companies to take actions that are in their commercial interest but 
which they had not previously noticed. Those who question that premise are reminded of the 
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story of the economist and her friend. The friend thinks he sees a $10 bill on the sidewalk. "It 
can't be", says the economist. "If it were, someone would have picked it up." 

The picture is not so black-and-white in practice. "Win-win" solutions can be found. For 
example, Dow Chemical's WRAP (Waste Reduction Always Pays) Program provides a budget 
for voluntary preemptive waste reduction initiatives. In 1992 that program had a 55% rate of 
return (ROI) on capital employed. Unfortunately, such situations are often significantly 
overshadowed by the total cost of mandatory HSE programs in many countries. Although 
DOW's WRAP had a 55% ROI, it was only part of a $200 million capital budget DOW spent 
on the environment. The whole $200 million earned a negative 16% ROI. 

Thus, it would appear to be a mistake to base a company's HSE strategy completely on the 
premise that it will make money by spending money on improved HSE performance. Ambitious 
HSE goals will have real economic costs. The "win-win" rhetoric can be misleading and 
dangerous, by creating excessive idealism about what can be accomplished at what cost. This 
can lead, in turn, to significant disillusionment, cynicism and resentment for all stakeholders 
when the true costs are realized. 

Focus on Shareholder Value 

If one accepts the fact that there are likely to be few, if any, "free lunches" for oil and gas 
companies dealing with HSE issues, what criteria should companies use to evaluate and manage 
the impacts of HSE expenditures on the company's business? A key criterion is shareholder 
value. 

Shareholder value in the HSE context must be viewed in the broadest sense. For example, many 
HSE expenditures will be for the purpose of regulatory compliance and remediation. Such 
expenditures may not increase, but will protect, shareholder value by reducing or avoiding legal 
liabilities. This will ultimately be necessary to preserve the company's right and ability to stay 
in business. Further, using too narrow a definition of shareholder value neglects concepts of 
value relating to quality of life and resources in the public domain to be protected by company 
HSE performance. 

In this context, a company'3 HSE strategy should: 

1. Seek primarily to minimize destruction of shareholder value likely to be caused by HSE 
costs, and only secondarily attempt to create value through HSE enhancements. 

2. Focus on efficiency and effectiveness of HSE spending. 

3. Take advantage of opportunities to get revenue and other business enhancements out of 
HSE expenditures as they can be identified and realized. 

Being conscious of shareholder value while addressing protection of health, safety and the 
environment requires many diverse things of corporate management. But, increasingly, the true 
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challenge for managers is knowing how to "pick the shots" that will have the greatest impact. 
Companies that most efficiently recognize, analyze and address relevant issues will be the most 
competitive. 

To achieve truly sustainable HSE solutions, managers must concentrate on finding smarter and 
finer trade-offs between business and HSE concerns, acknowledging that, in almost all cases, 
it is impossible to get something for nothing. Pollution prevention, for example, does pay a 
return on investment, in some cases. But despite such opportunities, solving the largest 
environmental problems will require huge investments whose principal economic payoff may 
simply be the right to continue in business. 

For example, the U.S. oil industry is expected to invest $10 billion to manufacture reformulated, 
cleaner-burning gasoline. Chevron's share of that total will be more than $1 billion. What will 
be the return? More efficient refinery facilities and the ability to stay in business in an ever
more environmentally-conscious, government-regulated world. 

Risk Management 

Companies are pursuing a wide variety of approaches to implement strategies focused on 
protecting and enhancing shareholder value. One of the most important is risk management. 

1. Philosophy and Approach 

One may take the view that the first principle of business is not to maximize profit, but to avoid 
loss. As Peter Drucker put it, "Profitability is not the purpose of business enterprise but a 
limiting factor on it. . . The problem is not the maximization of profit, but the achievement of 
sufficient profit to cover the risks of economic activity and thus to avoid loss." This premise 
points inevitably in the direction toward which most companies in the E&P industry are 
aggressively moving - into risk management. 

Risk management can be defined in a large number of ways. A definition often used by 
Chevron is "a philosophy, system and set of procedures that operates to minimize current and 
future losses and liabilities, and improves long-term competitive position through better 
informed, data-driven decisions." At its most sophisticated, a risk management system is a data-
based management tool that helps provide objective methods to analyze the risk portfolio for a 
business or activity, an economic basis to assist decision-making, and optimal resource 
allocation. This involves: 

• Identifying problems 
• Evaluating risks - both probability of occurrence and magnitude of consequences 
• Exploring alternate solutions 
• Taking action where appropriate 

To be effective, HSE risk management must be integrated into both strategic and day-to-day 
decision-making processes. 
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A later section of this paper discusses how government regulations can contribute to, or create 
disincentives to, effective company use of HSE risk management. Suffice it to say now that, 
to the extent that "command and control", prescriptive HSE regulations are replaced by goal-
setting and/or market-based approaches, it is even more critical that companies have well-
developed internal risk management systems for decision-making. 

When managers are no longer told by regulations what to do, they must juggle a number of 
issues without a means to set priorities or methods for integrating those issues into business 
decision-making. In this situation, companies need clear guideposts for what to work on first, 
how far to go, and at what cost. Risk management approaches allow managers to focus on the 
"trade-off zone" between HSE benefits and destruction of shareholder value. The focus is on 
value, not compliance, emissions, or quarterly costs, although those should be addressed by the 
risk management system. 

Companies must tackle a number of difficult issues in defining and implementing an HSE-
specific risk management system, and, even more, a comprehensive business risk management 
system that includes HSE aspects. The latter should be what companies aim to have. HSE risks 
should not, and realistically cannot, be managed in isolation. Just as management of health, 
safety and environmental risks need to be integrated, HSE risks must be managed as one of, and 
together with, other essential elements of the overall business. 

It is easy to talk about risk management, but far more difficult to know what it means and how 
to do it in specific contexts. Some of the challenges companies face include: 

• Defining risks and deciding which ones to address (facilities? capital investment? loss of 
production? legislative changes? political pressures? etc.). 

• Applying past experience and systematic analysis to identifying, evaluating and 
prioritizing risks. 

• Evaluating the cost and effectiveness of options to reduce or avoid the risk. 

• Making necessary decisions to allocate resources. 

• Integrating risk management analysis into the full life-cycle of projects and activities 
(e.g., from exploration evaluation through abandonment of development facilities). 

Effective HSE risk management also requires: 

• Full management commitment. 

• Participation and support, and effective education and training, of the entire workforce -
employees and contract staff. 
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• Implementation integrated into line management's overall performance objectives and 
aligned at all levels of the organization. 

• Identification and evaluation of opportunities for both loss control and continuous 
performance improvement, including costs and benefits. 

• Reporting procedures which measure performance and effectiveness of company policy 
and systems and allow transfer of examples of best practices within and outside the 
company. 

2. Some Areas for Improvement 

An increasing variety of analytical tools and methodologies are available to assist companies in 
conducting risk management activities. Certainly, many risks that need to be managed, or at 
least planned for under a controlled response, cannot easily be reduced to quantitative data and 
analyses, if at all. Nonetheless, the increasing focus of risk management methodologies is on 
quantitative approaches. This includes for risks not traditionally analyzed quantitatively. 

This focus is highly desirable. The more quantitative the analysis, the better the ability to 
understand the potential impact of specific risks and mitigation actions on the company's bottom 
line. The better the decisions that can then be made regarding resource allocation to address 
those risks. At the same time, companies must avoid the trap of "paralysis by analysis", by 
conducting levels of assessment that are broadly proportionate to the risk. 

However, approaches that use quantitative measures to evaluate and prioritize risks are only as 
good as the available data on which they must rely. As the role of HSE risk assessments grows 
in internal company management and government regulation, expectations of the quality of then-
results also increase dramatically. While that quality is improving rapidly, it is still often 
difficult to know if the tools, models and data being used are suitable and can be verified. 

These approaches hold great promise. However, industry needs to do substantial work to define 
methodologies, develop data, and agree with government on how methods and results are to be 
used in a policy context so that they can widely and systematically applied and accepted. 

a. Costs of Incidents 

One key area where most companies need better data is that of the costs of HSE incidents. 
Everyone knows that major accidents are expensive. Fires at one company in 1993 injured 24 
people and caused company worldwide fire losses of $37.1 million. That number doesn't 
include lost profit opportunities, which can be three to four times the fire loss. And it doesn't 
take much effort to appreciate the costs of an Exxon Valdez oil spill: $1.1 billion paid in federal 
and state civil and criminal claims, including $900 million in government assessments for natural 
resources damage; $2.5 billion paid in clean-up costs; and private litigants seeking up to $1.5 
billion in compensatory damages and up to $15 billion in punitive damages. 
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But for comprehensive internal risk management programs, a company must be able to assess 
the cost impacts of a wide range of HSE incidents, from the relatively minor to the catastrophic. 
Even relatively minor incidents can cause significant cumulative totals. Realistic assessments 
of the value of preventing incidents depend heavily on the ability to realistically quantify the 
costs of the accidents to be prevented. 

Yet that can be extremely difficult to do. Depending on the incident, the cost components can 
be extensive and complex. They may consist of a wide variety of both direct and indirect costs, 
including lost workdays and salary, administrative activities (e.g., accident investigation and 
reporting), corrective actions, lost product or production, medical expenses, third party injury 
claims, property damage, natural resource compensation and rehabilitation, legal expenses, lost 
profit opportunities, lost efficiency and productivity, lost customers, community aggravation, 
more onerous permit conditions or regulations, and damaged credibility and image. Indirect 
costs can be particularly difficult to capture, yet may be the most important, especially if one 
assumes that they exceed direct costs by a factor of between 4 and 10. 

b. Environmental QRA's 

In the environmental arena, as with safety, companies are constantly being presented with 
decisions whether to undertake projects that may destroy shareholder value. How does a 
company decide what level of investment it should make? 

Clearly tools such as quantitative risk assessments (QRA's) will increasingly be as essential for 
companies to use in the environmental arena as for safety. Elements of the basic framework for 
doing environmental QRA's are, in theory, the same as for safety. They include identification 
of hazards and evaluation of probabilities of occurrence, evaluation of consequences, and 
establishment of risk acceptability criteria. 

However, to date, there is no universally accepted philosophy or methods for environmental risk 
assessment or agreed-on terms and definitions. The environmental field poses special challenges 
in this regard. This is another potentially fertile area for industry attention, including 
cooperative efforts with government. 

For example, it can be exceedingly difficult for a company to have adequate data on all the 
hazardous properties of all materials handled or potentially released through company activities, 
the mechanisms of release, and the consequences of potential releases on all relevant aspects of 
the environment. Risk acceptance criteria are generally not well-defined or quantified. They 
may be driven by political or emotional values that may or may not be technically or 
scientifically supported. As such, they are not a subject of broad consensus among industry, 
government and the public. In addition, assigning monetary value to a wide range of components 
of the environment at varied but specific levels of damage is necessary for cost-benefit analysis, 
but enormously difficult and controversial. 
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c. Full-Cost Accounting 

Finally, full HSE cost-accounting is another big area where improvement is desirable for better 
risk management in our industry. Full-cost accounting goes beyond having good data on costs 
of HSE incidents and impacts. It involves making sure that all relevant HSE costs are charged 
to the appropriate place in the organization to facilitate awareness and accountability for those 
costs. 

Typical cost systems in companies arguably do not encourage safety. This is because the costs 
of accident prevention are charged against a safety account at a project level, whereas insurance, 
medical, and compensation claim costs are often not allocated to the projects where they 
occurred, but are distributed broadly throughout the company in the form of insurance premiums 
and other mechanisms. 

Implementation of full-cost accounting in the environmental arena is arguably even more 
complex than for safety. How many companies have done a complete life-cycle analysis on their 
operations to define the full environmental costs of those operations? How many even have all 
the data or are familiar with methodologies needed to do such analyses? How many have taken 
steps to allocate environmental costs identified by those analyses to appropriate parts of their 
operations? 

Further, companies must often make decisions whether to implement pollution prevention 
programs or facility upgrades now, rather than wait to take corrective action later. How does 
it properly identify and account for the costs that may be incurred in the future due to more 
stringent environmental standards that have not yet been identified or adopted? If one accepts 
the principle that one can "either pay now, or pay a lot more later", how many years down the 
road should the forward thinking company look to try to anticipate the standards and 
requirements it will need to meet? 

Given all of these issues, HSE professionals face significant challenges. Those are to (1) 
convince management that HSE full-cost accounting can work, (2) help develop models that are 
both practical and accurate, and (3) formalize programs so that managers see positive incentives 
to become active participants in the HSE improvement process. 

3. Limitations on Quantitative Analysis 

Notwithstanding that quantitative methodologies can have a very useful place in implementing 
company risk management strategies, both caution and realism are needed in this regard. Parties 
involved in risk management understandably often want definitive answers to all relevant 
questions. However, in many cases that will not be possible, or even desirable. 

A company must always ask whether it could ever have enough data to answer all relevant 
questions, and whether the effort to obtain and analyze such data would survive a cost-benefit 
analysis. Many issues will involve matters of policy or values, not science or data. A company 
must be prepared to use a wide variety of risk management methodologies - from the simple to 
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the complex, qualitative as well as quantitative. Quantitative analyses can supplement, but not 
replace, informed judgment and common sense, especially when dealing with areas of 
uncertainty. 

Relevant questions often can not, and need not, be answered to 100% certainty. Uncertainty 
•will always be part of the risk management process, and there will always be risks involved in 
making risk management decisions. 

HSE Opportunities 

Use of risk management can do more than reduce HSE risks. It can also help a company 
identify and evaluate HSE opportunities that may actively enhance shareholder value. If a 
company has its internal house in oruer, it can focus more attention on the market place, rather 
than on regulations and lawsuits. It can look for opportunities to produce goods and services 
that will generate revenue while also addressing customer desires for greater HSE protection and 
benefits. 

However, for oil and gas E&P companies, effective risk management will primarily help free 
a company to then look for the more intangible benefits that its HSE performance can bring. 
These include contribution to a positive company image and credibility, and, in turn, good 
relationships and influence with government, communities, the media and other stakeholders. 
Risk management approaches can help a company factor such intangibles into its HSE and 
business decisions and identify ways to best capitalize on the potential competitive advantages 
provided by its HSE record and performance. 

Clearly, a rising baseline of public expectations for corporate HSE performance may mean fewer 
HSE "opportunities". Nonetheless, such opportunities will clearly emerge for companies 
perceived to be environmentally benign or progressive, if their competitors are viewed as 
environmentally inferior. 

Partnership with Government 

HSE risk management is something companies can do internally. However, their ultimate 
success in protecting shareholder value will depend on forging successful partnerships with 
relevant stakeholders. Among the most important of those is government. 

Government HSE regulations can and should provide a basic framework within which business 
activities will be conducted. They express the public's expectations that economic development 
will occur while providing appropriate levels of HSE protection. Ideally, compliance with such 
regulations assures that a company is meeting those expectations. 

This requires government to carry out the difficult role of identifying the public's expectations, 
assessing which of those expectations are reasonable and capable of satisfaction, and defining 
the mechanisms by which they will be addressed. Government also has the obligation of 
assuring that all requirements it establishes provide the most careful balance possible between' 
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the benefits to be gained by the requirement and die costs to be incurred in meeting it. If 
industry is not spending its HSE money most cost-effectively because of such requirements, it 
will not be as profitable or productive as it could be. As a result, its ability to contribute to the 
broader economy and society will suffer. 

Regulations can also require substantial expenditures of government - that is, public - resources 
in development and administration. Government needs to be highly disciplined in assuring that 
it, and the public it represents, get the most value out of those expenditures. 

Partnerships between government and industry are thus essential if the interests of all 
stakeholders regarding HSE matters are to be best addressed. Industry and government must 
understand each other's expectations, needs, and limitations. They must share a common 
objective of identifying and addressing the needs and concerns of all stakeholders in the business 
- both internal and external. They must jointly develop regulations that strike the best balance 
between sometimes complementary, sometimes competing, needs. And they must work together 
to educate external stakeholders about the issues involved and how they are being addressed. 

In many areas industry is urging government to move away from prescriptive regulations and 
toward goal-setting and market-oriented approaches. In essence, this urges a transition from 
controlling the methods of HSE performance to controlling its actual achievement. Goal-setting 
and market-based incentives are viewed as allowing the most cost-effective use of resources, 
providing for the appropriate level of HSE performance, and encouraging continuous 
improvement by providing flexibility needed to keep up with changing management and 
technological approaches. 

However, this regulatory transition is not necessarily comfortable for either regulators or 
industry. Both can argue that it is easier to administer and meet detailed prescriptive-type 
regulations because they tell a company exactly what it has to do. They may also provide a 
more consistent and level "playing fbld" among companies. 

Nonetheless, the "command-and-control" regulatory approach is being increasingly criticized, 
even in the U.S., which has relied on it almost exclusively. Underlying the criticism is the 
growing recognition that government may not be able to select HSE targets and control measures 
as appropriately as once assumed. Increasingly arguments are being heard that the regulatory 
system badly prioritizes HSE risks, sets too stringent standards to achieve unnecessary levels of 
risk reduction, and thus forces high costs without achieving significant additional benefits. 

A major 1989-92 joint U.S. EPA-Amoco project at Amoco's Yorktown, Virginia refinery 
reinforce those conclusions. It demonstrated that the effect of the regulatory system was to 
require the company to spend large amounts of money on relatively minor emissions. At the 
same time, the system provided no incentive to control certain major sources which, if 
addressed, would have achieved far more cost-effective overall pollution reduction that could be 
done under the regulations. 
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With greater flexibility, industry can craft more cost-effective HSE protection measures. In an 
analysis of over 700 initiatives, DuPont has found that, on average, its internally-generated 
environmental initiatives are three times as cost-effective as those that respond to government 
regulations. Regulations that provide greater room for application of risk assessment and 
management approaches can provide that needed flexibility. 

However, regulators and industry face major hurdles in agreeing on and implementing risk 
assessment methodologies and criteria. That agreement is necessary to allow resulting risk-based 
projections and decisions to be defended and accepted. 

The more complex and quantitative such approaches become, the more difficult it is to explain 
them to the general, and suspicious, public. The U.S. government's response to challenges to 
its regulatory health risk assessment procedures illustrates the difficulties regulators and 
regulated industry elsewhere face in this regard. The present EPA Administrator has expressed 
the concern that risk assessment has become a code word for those who want to weaken efforts 
to protect the public and the environment. 

Ultimately, government is responsible for establishing regulatory conditions that promote 
economic creativity and efficient business responses to HSE demands. Regulatory programs 
need to be flexible and performance-oriented. Where appropriate, they should include economic 
incentives and other mechanisms to encourage, recognize and reward superior HSE performance. 
The more closely aligned regulatory programs are with market forces and the conditions that 
lead business to innovate, the more government can help reconcile, at least in part, the tension 
between society's desire for a cleaner and safer environment and business' interest in profits and 
shareholder value. 

At the same time, addressing HSE challenges requires going beyond more and better science or 
data. It requires building trust among government, industry and citizens. Trust is needed for 
all stakeholders to have confidence in the ability of the regulatory process to secure appropriate 
levels of HSE protection at appropriate cost. Government and industry must work in partnership 
to develop approaches and standards that support and enhance that trust. 

Conclusions 

In summary, in the face of cost pressures, E&P companies must view risk management 
approaches as an essential component of effective HSE performance. Using them, costly 
mistakes can be avoided, the probability of problems can be identified and issues resolved early, 
and available resources allocated most cost-effectively. HSE issues, like financial, political and 
other kinds of business risks, are susceptible to assessment and management. A risk 
management culture is one in which levels of actual investment, including for HSE, are 
commensurate with the level of return expected. 

Companies are demonstrating that rigorous analysis can uncover "win-win" opportunities that 
will contribute to maintaining continuous HSE improvement. The key is management, not 
technology. Cost-effective technologies will emerge so long as management systems effectively 
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identify, prioritize and evaluate HSE opportunities. At the same time, data needed for credible 
and reliable HSE management must be improved. HSE performance data must also be closely 
tied to financial data to determine whether improvements truly contribute to shareholder value. 

Companies must continue and expand their efforts to involve all their stakeholders in the risk 
management effort. One of the most vexing challenges for companies is to determine which 
HSE issues are most important to society. Where those may not be related to real underlying 
risks, companies must figure out how to address tensions among competing risk perceptions and 
values. Involving stakeholders can be an excellent method for finding areas of greatest value 
and testing the strength of potential responses. Industry working in partnership with government 
will be an essential ingredient for success in this regard. 

A top Dow Chemical executive has said, "My most hardbitten security analyst who lives on 
today's ledgers, my most demanding shareholder who wants maximum yield now, my most 
anxious retiree who asks, "Are you taking care of my pension benefits?", my most embattled 
employee worrying about education reform or community affairs - of all of them, none 
challenges me on the time I spend on environment, because they understand how important it 
is." This attitude, broadened to include safety and health, is one increasingly experienced by 
senior managers in oil and gas E&P companies. 

Where company managers are doing a good job at HSE risk management, that attitude is 
justified. Companies that can achieve superior efficiency and effectiveness in HSE spending will 
find themselves in a classic "win-win" situation - meeting the non-business-driven expectations 
of public and government while besting their competitors' cost structures. 

A company with information and incentive systems that incorporate HSE risk analysis and costs 
into its decisions is more likely to have well thought-out HSE strategies. Such strategies can 
potentially save a company millions of dollars each year and help it better capitalize on market 
opportunities. These gains may never reach the nirvana of consistent "win-win". However, 
they will translate directly into greater returns for shareholders, better value to consumers, and 
a more sustainable platform for ongoing HSE improvement that benefit all stakeholders. 
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