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Environmental Management Systems—Costs

and Benefits 




The debate in the past about the bottom line and the environment has been framed in simplistic yes-or-no terms: “Does it pay to be green?” Managers across the United States, in industry and in government, are skeptical that the answer to this is always “yes,” since they instinctively reject the all-or-nothing thinking in other business contexts: “Does it pay to hire more staff?” “Should I substitute cheaper raw materials for the more expensive high-quality materials?” 

The answer is “It depends.” 

In the past, both the public and private sectors have responded to environmental degradation in four successive steps: 

· Ignore

· Dilute

· Control 

· Prevent

In this sequence, each step can be seen as the solution to the problem that could not be solved with the strategy of the former stage.

Yet the past 25 years have seen an evolution in business thinking about the environment. No longer are environmental considerations seen strictly as a cost. Rather, the mainstreaming of an environmental ethic into American culture has led many to view environmental stewardship as real business opportunity. Throughout the federal government—in particular within large agencies like the Federal Aviation Administration (FAA)—this shift in perception is steadily taking hold. That is why facility managers are beginning to look at environmental problems as business issues. They want to make environmental investments for the same reasons they make other investments: because they expect them to deliver positive returns or to reduce risks. Environmental management systems (EMSs) have, over the past decade, become the management tool of choice for managers concerned about addressing environmental issues while enhancing management practices. 

Worldwide interest in EMSs has resulted in the development of a set of international standards and guidelines that defining the core elements. These standards and guidelines have been developed by the International Organization for Standardization (ISO) as the ISO 14000 series. 

The ISO 14000 series comprises a set of voluntary, international standards for environmental management tools and systems. They were designed to be used by any organization in any country. The series includes guidelines on environmental management systems, environmental auditing, environmental performance evaluation, life cycle assessment, and environmental labeling.

The first five standards in the series were published in 1996. These included two EMS standards and three environmental auditing standards. The EMS standards included the ISO 14001 specification and an accompanying guidance document, ISO 14004. ISO 14001, the specification for EMSs, is the only standard in the series that specifies requirements. It defines criteria against which an organization is audited in order to be registered. 

The term cleaner production was coined by the United Nations Environment Program (UNEP), Industry and Environment Activity Centre in 1989:

Cleaner production represents a systematic, continuous, preventative and integrative method for identifying strategies for products (services) and processes, with the overall goal of reducing risks to humans and the environment.

Cleaner production has since been used to describe a preventive approach to industrial pollution that backstops the additional financial burden brought by costs of pollution control and end-of-pipe treatment. The following terms represent similar cleaner production goals:

· Environmental technologies 

· Clean technologies

· Waste reduction 

· Waste prevention 

· Eco-efficiency 

· Waste minimization

An EMS, as defined by ISO, is part of the overall management system, which includes organizational structure, planning activities, responsibilities, practices, procedures, processes, and resources for developing, implementing, achieving, reviewing, and maintaining the environmental policy within companies, organizations, and government. EMSs provide a framework for managing environmental responsibilities, including regulatory compliance. By improving overall environmental performance and placing more emphasis on cleaner production, an EMS can also help organizations move beyond compliance and improve their competitiveness. 

A facility that incorporates cleaner production programs to its production processes and products under a unified, internationally accepted standard like ISO 14001 can significantly decrease its negative impact on the environment and increase the overall efficiency of its operations. For processes, this approach can include conserving raw materials and energy, eliminating toxic processing materials, and reducing the quantity and toxicity of all emissions and wastes before they leave a production process. For products, the approach can focus on the reduction of environmental impacts along the entire life cycle of a product from raw material extraction to the ultimate disposal of the product, through appropriate product design.

The ISO 14000 standards themselves refer to the benefits that can be derived from sound environmental management and from their implementation. These include the following:

· Increased efficiency and reduced costs,

· Reduced liabilities, and

· Enhanced reputation and public image.

Over 1,600 organizations in the United States have received ISO 14001 certification. These facilities are seen as the early adopters of the international standard. The same growth trend can be seen in the global market: since September 1996, ISO 14001 has seen exponential growth.
 Like the quality management standard, ISO 9000, the ISO 14001 standard looks set to become the accepted norm.

The following case studies feature a variety of organizations that experienced environmental and business gains by implementing a structured environmental management system. The case studies identify key areas in which an environmental management system framework helped companies anticipate and prevent potential environmental problems. The EMS programs helped the facility decision-makers recognize that their earlier reactive approaches directed at treating unwanted and undesirable conditions often deal only with symptoms and may leave the causes unchanged, allowing problems to recur. Using an EMS framework coupled with pollution prevention projects, facility managers can find ways to avoid growing waste burdens, permanently reduce bills for electricity and office supplies, discover more productive approaches for handling environmental performance data, and devise a purchasing system that helps further facilities’ environmental aims.

Alcoa



Alcoa is applying its state-of-the-art corporate environmental management systems to its aluminum extraction and manufacturing operations, business units, and subsidiaries around the world. The success of Alcoa’s global environmental management system depends on top management commitment and accountability, clear environmental policies and verifiable targets, corporate support and assistance as well as recognition and rewards for business units achieving excellence. Responding to investor demands to reduce environmental impact, Alcoa’s leaders saw the opportunity in the early 1990s to take a leadership position on environment, health, and safety issues within the industry.

Corporate environmental strategists seeking lessons from the experience of companies such as Alcoa should note that the impacts of its EMSs are wide-ranging. Between 1993 and 1997 Alcoa reduced its environmental, health, and safety (EH&S) non-compliance penalties from nearly $900,000 to less than $200,000. Alcoa views this as an indicator of its compliance with environmental regulations and its practice of exceeding regulatory requirements. Alcoa, like many other multinational corporations, is integrating its EH&S standards into its overall business strategy through-out its international operations. Business unit presidents act on the understanding that the investment will result in long-term gains.

Process Innovation

Alcoa’s research indicates that about 700 pounds can be trimmed from a 3,000-pound steel car by using aluminum as a replacement. Making lighter cars reduces fuel consumption by about 600 gallons over the life of the car, reducing emissions of carbon dioxide by about 12,000 pounds and lowering emissions of nitrogen compounds, sulfuric acid, and particulates. Every 10 percent reduction in vehicle weight increases fuel economy by about 7 percent and reduces emissions even more.

Alcoa also encourages process innovations in its plants throughout the world. For example, at its facility in Drunen, the Netherlands, engineers discovered a way of recycling coated aluminum bottle caps to make new caps and use the recycled coatings to generate energy in the production process. Alcoa’s Forged Products plant in the United States found new ways of using more environmentally friendly lubricants in blocking, finishing, and flaring operations that both reduce volatile organic compounds by 85 percent and, at the same time, improve the surface quality of wheel forging products.

Material Recycling and Reuse

Recycling is crucial to achieving economies in the aluminum industry. About 33 percent of total aluminum supply in the United States is recycled. Recycling and scrap recovery helps Alcoa lower its origination costs and provides access to raw materials more easily than mining. Alcoa’s European business unit is working with six other large European aluminum companies—Alcan, Alusuisse-Lonza, Hoogevens, Hydro, Pechiney, and VAW—to find new ways to recycle materials and conserve energy.

Using recycled aluminum reduces air pollution from mining and smelting operations, conserves ninety-five percent of the energy used in new aluminum production, reduces nearly all of the carbon dioxide emissions attributed to new production, and lowers the emissions of solid waste by about 80 percent. In one of its Brazilian facilities, a 12-member employee team recycled more than 400 tons of solid waste from the site’s anodizing effluent treatment station and reused more than 6,000 tons that had previously been sent to landfills. Employees in Alcoa-Fujikura’s Cuidad Acuna plant in Mexico were able to reduce oily wastewater discharge by 80 percent in 1994 by adapting a water-evaporative technology originally 

designed for another industry. The technology eliminated the need to discharge wastewater, and the oil residue was recycled.

Strategic View

Alcoa’s success in disseminating its environmental health and safety policies throughout its global operations and within its corporate culture is the cornerstone of its strategic environmental practices. This strategy yields not only economic profitability, but also integrates the social and legal responsibility of the corporation, while enhancing the international competitive advantage. This provides a foundation on which further financial and environmental performance can be calibrated.

U.S. Department of Energy



The U.S. Department of Energy’s current approach to ISO 14001 is to encourage voluntary implementation of an EMS as an integrated element of the contractually required Integrated Safety Management System (62FR34841). Further, DOE encourages implementation of an environmental management system where it makes good business sense for the individual site. 

The following sites have either been certified to ISO 14001 or are actively implementing EMSs:

· Kansas City Plant (KCP)

· Savannah River Site (SRS)

· Brookhaven National Laboratory (BNL)

· Idaho Engineering and Environmental National Laboratory (INEEL)

· Pacific Northwest National Laboratory (PNNL)

· Los Alamos National Laboratory (LANL)

Lessons Learned

1.
Existing systems and programs at DOE sites provide an excellent foundation for the ISO 14001 EMS; certification is feasible at reasonable costs.

2.
The ISO 14001 is a means to take a new look at operations with a focus on hazard reduction and pollution prevention. The ISO 14001 review of environmental aspects and impacts can be based on (in part) existing environmental and safety documentation, and other DOE initiatives and programs; but these documents alone do not provide sufficient input to adequately define the aspects and impacts of site operations required under an ISO 14001 EMS.

3.
The process of conducting the EMS gap analysis and correcting the deficiencies improves ES&H integration with line operations, which is a fundamental component of the DOE Integrated Safety Management System (ISMS).

4.
ISO 14001 enhances implementation of the DOE Integrated Safety Management System (ISMS) process and addresses the DOE Acquisition Regulation Clause requirement to integrate environmental considerations with business management. 

5.
EPA accepted the integration of EMS with the ISMS at Brookhaven as part of a compliance agreement. However, EPS wants the Brookhaven EMS/ISMS to provide top-level involvement, but workers and union personnel must also be informed and involved.

6.
ISO 14001 places focus on the line organizations and line management consistent with current DOE trends to shift ES&H accountability to the line. Senior managers must provide senior-level involvement, but workers and union personnel must also be informed and involved.

7.
ISO 14001 fulfills DOE’s responsibility under the EPA Code of Environmental Management Principles (CEMP); DOE obligations under the National Technology Transfer and Advancement Act of 1995 (Public Law 104-113); and the DOE Strategic Plan to utilize the best in private-sector business practices (DOE 1997).

8.
Certification should not necessarily be the end goal. The process of implementing the EMS may bring substantial value to the organization without paying for third-party certification costs. Third-party certification to the standard may not always be necessary if third-party certification does not make business sense for the site (for example, sites in a closure mode). 

The value of the EMS may be harvested without pursuing certification. However, public credibility and trust may be enhanced through third-party certification (as opposed to self-declaration). Certification may send an important message of commitment to sound environmental management practices to stakeholders, customers, lenders, insurers, and others.

9.
For DOE sites with multiple contractors, an EMS is most effective when one overall environmental policy is established. All of the contractor companies on the site should subscribe to the same policy statement, but implementation techniques may vary from company to company.

 LOCKHEED MARTIN



Ranked 32nd on the Fortune 500 list of the world’s largest industrial companies, Lockheed Martin is used to being the vanguard of innovation, so its no surprise that the aerospace giant has led the charge with environment, safety and health management initiatives by seeing 31 of its sites certified to ISO 14001.

“We deal with a variety of high-tech products and services,” said Stephen Evanoff, manager of central ES&H services for Lockheed Martin’s Corporate Environment, Safety, and Health. “We have a decentralized, non-authoritarian corporation, so the individual business units have more autonomy than some of the larger companies that make one kind of product, like Ford or IBM.”

“The larger facilities have ES&H management systems and can manage their ES&H risks,” Evanoff continued, “but the smaller operations that have tighter margins and frequently change their products and services represent a relatively greater risk. And those smaller operations would benefit most from a management system.”

Evanoff explained that with the smaller facilities in mind, Lockheed Martin needed to develop a meaningful ES&H management system that would improve environmental performance and reduce costs and risks across the board, without driving up costs for smaller operations.

According to Evanoff, there has been a positive impact to the bottom line due to an integrated ES&H management system approach. By using existing resources and focusing on developing and implementing management systems tools and techniques, Lockheed Martin has:

· Avoided $170 million in worker compensation costs since 1994

· Reduced injuries and illnesses by 60 percent—representing 40,000 work days

· Reduced its corporate audit program resource allocation by 90 percent

· Reduced its dedicated ES&H staff by 55 percent due to enhanced control of ES&H processes by operations managers.

Perhaps more important, the company has had virtually zero fines and penalties from the U.S. Environmental Protection Agency and the Occupational Safety and Health Administration in recent years for its wholly owned operations.

“Our risk management function now focuses on reviewing our facility level ES&H management systems rather than merely auditing compliance on the shop floor,” Evanoff said. “We have fewer problems because we now manage EHS risk better.”

Lucent Technologies Microelectronics Group, USA



In 1995, Lucent Technologies established a goal that required its operating units to implement an EMS based on recognized standards by the end of 1999. Microelectronics Group, a Business unit of Lucent Technologies with 12,000 employees worldwide, was the first within Lucent to implement an ISO 14001-certified EMS. The approach taken was to integrate into the existing ISO 9000 quality management system infrastructure and to capitalize on lessons learned with that system.

Results

As a result of implementation of the Microelectronics EMS, business efficiencies (e.g. integration of environmental planning into the business cycle), internal communications between company locations and functions, as well as external communications with customers and the local community through the local environmental advisory groups (LEAGs), have improved. Many location and group-level environmental objectives and targets were set and realized under this newly documented Microelectronics EMS (e.g., waste and energy reduction projects, water conservation projects, etc.). 

Through the ISO 14001-based EMS, Microelectronics continues to demonstrate its commitment to the group-wide ES&H policy, set group and location objectives and targets, and establishes programs to drive environmental performance throughout the business. Microelectronics efforts to integrate environmental decision-making into the business planning cycle have resulted in a number of accomplishments, thus demonstrating what this high performance business-wide EMS model can achieve.

In 1996, water conservation was identified as an area for improvement across Microelectronics. As a result, a cross-location water team was formed composed of representatives from locations consuming more than 200 million gallons a year. The objective established was to implement water conservation projects that will reduce the company’s need for one billion gallons of water per year by the end of 2001 (about 50 percent of 1996 usage). Microelectronics anticipates meeting this objective. During 1997–99, Microelectronics implemented water conservation and recycling projects that resulted in total annual savings of 750 million gallons and over $2 million annually.

Similarly, group energy efficiency required improvement to meet a Lucent Technologies objective. A cross-location Microelectronics energy team was established, which set an objective to improve the energy efficiency of Microelectronics’ operations by what would otherwise be the emission of at least 50,000 tons of greenhouse gas emissions (CO2) by the end of 1999. This objective has been achieved with implementation of over 160 energy reduction projects that also resulted in annual savings of $4.8 million.

Recognizing that per-fluorocompounds (PFCs) used in semiconductor manufacturing are long-lived greenhouse gases that contribute to global warming, Microelectronics signed a memorandum of understanding with the USEPA in an endeavor to reduce the emission of certain PFCs on a voluntary basis. By mid-2000, all planned conversions have been completed and Microelectronics has reduced its PFC emissions by about 15 percent. In conjunction with semiconductor tool manufacturers, Microelectronics is exploring other technological options to further reduce PFC emissions.

As a result of achieving ISO 14001 certification, the third-party ISO 14001 certifier identified a weakness in the Microelectronics EMS relating to the identification and communication of EHS requirements to a special class of suppliers—contract manufacturers. As a result, Microelectronics put together a team consisting of 

members from the relevant departments (such as purchasing and EHS) to address the issue. A formalized management program in the form of a Microelectronics EMS platform document was subsequently developed. This document contains definitions, procedures and tools necessary for process implementation that started during 1998. The supplier evaluation process requires an assessment of these suppliers in four key areas:

· Environmental management systems

· Environmental performance

· Environmental restricted substances

· EHS compliance with legal requirements

Once the assessment is complete, requirements are prepared based on the supplier’s response and incorporated in the supplier contract by Lucent’s purchasing organization. 

In response to customer requests, during 1998 Microelectronics set an objective to develop a product composition guide (PCG) for integrated circuits with the intention of providing a reference for determining the chemical composition of our products. The guide provides quantitative estimates of significant materials contained in Microelectronics integrated circuits. The PCG also identifies specific chemicals that are intentionally not contained in our products, their distribution packaging, or their manufacture. 

Through the PCG, Microelectronics hopes to provide data to customers who request this information so that they can evaluate the potential environmental impacts of their products. The information can also be used for end-of-life assessments. A similar PCG for opto-electronic devices was also recently developed and released.

Conclusion

The Microelectronics EMS framework has been successful in reducing the environmental impact of Microelectronics’ activities and products. In line with its long-term vision, Microelectronics continues to drive environmental decision-making into its product realization process. By integrating environmental considerations in the concept stage of the product realization process, Microelectronics can prevent pollution more effectively and design out potential problems before they occur. Microelectronics believes that the discipline of the EMS will help it accomplish this task.

 BAXTER INTERNATIONAL



Are expenditures on an internal environmental management program financially justified?

Why Was Project Performed?

Over the years, Baxter has demonstrated a strong commitment to improving its environmental performance. In setting and achieving waste reduction goals, making voluntary environmental commitments, and adopting a progressive environmental policy, Baxter has taken strides to go beyond compliance and to integrate environmental considerations into its business. It has developed a number of specific initiatives to improve its environmental performance as part of the normal course of doing business.

One of these initiatives was the development of a financial statement of the company’s costs and cost savings associated with its environmental activities. Referred to internally as the environmental balance sheet, the statement has been refined and upgraded, and has been published for external audiences since 1992. 

Business Benefits

From proactive spending of $22.2 million in 1994, Baxter realized annual environmental income, savings, and cost avoidance of $23.4 million, plus another $51.2 million in cost avoidances from previous years. On Baxter’s website, the company states the following:

Our proactive environmental, health, and safety (EHS) initiatives contribute to sustainable development by preventing workplace injuries and illnesses, reducing waste and properly managing EHS risks. Moreover, the company’s environmentally beneficial initiatives undertaken over the last seven years contributed significantly to Baxter’s economic vigor, producing $75 million in income, savings and cost avoidance. (See http://www.baxter.com)

Project Description

The central theme of Baxter’s environmental financial statement is that environmental considerations are an integral part of running its business. Furthermore, good environmental management requires not just the consideration of environmental issues, but their translation into bottom-line language that speaks to upper management. The environmental balance sheet is a demonstration of the economic benefit of the firm’s environmental activities.

The statement serves multiple purposes within the company, and these are mostly for internal uses. The first is to reinforce the firm’s commitment to total quality management and it logical extension to environmental management. By measuring the costs of action and inaction, the case that good environmental management is consistent with good business is made more compelling. Such measurement induces managers to take positive actions that can yield simultaneous environmental and economic benefits. Other purposes of the balance sheet are to identify future cost savings opportunities and to enhance the credibility and perceived value of environmental staff. The statement also serves the purpose of informing its external stakeholders of its financial commitment to environmental performance.

Analysis

The development of the statement requires the identification, collection, and assembly of financial data associated with all aspects of environmental affairs. The statement separates the data into two categories: environmental costs; and total income, savings, and cost avoidance for initiatives undertaken in a reporting year. The cost avoidances from previous years are then added to arrive at the total benefit of Baxter’s environmental initiatives. The estimation of cost 

avoidances does not include costs that would have been eliminated through other means. The data collection is an annual process facilitated by a form distributed to all Baxter divisions. Corporate staff synthesizes and verifies the data to the extent possible in order to maintain the statement’s credibility.

Cost Considerations

	Environmental Cost Category
	1994 Savings

	Materials/Disposal
	$9,100,000

	Recycling Income
	$3,500,000

	Energy Conservation
	$300,000

	Packaging
	$10,500,000

	Total Savings
	$23,400,000

	
	1994 Costs

	Corporate, Etc. 
	$2,800,000

	Programs
	$9,100,000

	Pollution Control
	$10,300,000

	Total Costs
	$22,200,000


The environmental costs are split into the proactive costs of the basic environmental program and reactive costs of remediation and waste disposal. These costs are measured in terms of the quantity of the resource used (e.g., materials, equipment, or staff time) and the price the company pays for the resource. Environmental benefits include cost reductions of ozone-depleting substances, hazardous and non-hazardous waste, and packaging; income from recycling; and cost savings from energy conservation. Although the statement aims to be comprehensive, certain cost elements are excluded from the analysis for a number of reasons. These items include reduction of liability exposure, increased goodwill and employee morale, capital cost differential for environmentally superior lighting, and costs of environmentally-driven R&D. Baxter sees these costs/savings as offset by non-environmental costs/savings, as relatively minor, or as too difficult to quantify.

Financial Results

The study provided environmental financial statements for 1994, 1993, and 1992. The total income, savings, and cost avoidance in 1994 were $74.6 million, up from $31.0 million in 1992. The 1994 environmental proactive costs were $22.2 million while the reactive program costs were $5.4 million. These costs were nearly offset by the year’s savings and income of $17.7 and cost avoidances of $5.7, amounting to a total of $23.4 million. From these numbers alone, the investment in the proactive program was covered by the benefits it yields.

The statement also reports another $51.2 million of cost avoidance in 1994 from efforts initiated in prior years (dating back to 1989). This figure represents waste reduction initiatives from previous years that continue to represent money the company does not have to spend, but would have if the initiatives had not been taken.

Institutional Change

Baxter has integrated environmental considerations into its business at all levels. The company continues to publish a comprehensive annual environmental performance report. Having met their paste waste and packaging reduction goals, Figure 1, below, illustrates how Baxter has set new aggressive goals for 2005.

Figure 1. Baxter’s Goals for 2005

	
	Reduction Goal Per Unit of Production Value
	Base Year
	Estimated Annual Savings and Cost Avoidance in 2005 if Goal Achieved

	Environmental 

	Reduce air toxic emissions
	80%
	1996
	$3M

	Reduce regulated waste generation
	35%
	1996
	$2M

	Reduce non-hazardous waste generation
	35%
	1996
	$20M

	Reduce energy use and associated gas emissions
	30%
	1996
	$25M

	Reduce packaging materials
	20%
	1995
	$30M

	Health and Safety

	Reduce employee work-related recordable injury and illness cases per 100 employees
	50%
	1999
	$10M

	Reduce employee work-related lost-workday cases per 100 employees
	60%
	1996
	

	Total for All Goals
	$90M


BRISTOL-MYERS SQUIBB COMPANY



Business Decision

Will the investment in developing a database system for making innovative, cost-effective solutions to commonly encountered EHS operating challenges accessible company-wide decrease costs (monetary and environmental) and increase productivity?

Why Was Project Performed?

A database called “EHS Best Practices” was developed to identify, summarize, and share environmental, health, and safety (EHS) operating solutions among Bristol-Myers Squibb (BMS) facilities worldwide. The database tracks company-wide EHS activities. It tracks those activities against the company’s EHS Code of Practice (based on the International Chamber of Commerce’s management principles for Sustainable Development), and provides financial costs and benefits data. Specifically tailored data for individual business groups and divisions are also provided.

This system drives improvement in productivity by leveraging resources and ideas company-wide. It also supports timely, consistent, cost-effective regulatory compliance. 

Business Benefits

The system, known as the Best Practices Database, provides a range of benefits: improves productivity; facilitates communication; leverages resources; saves costs and time; enhances EHS performance. Annual savings are estimated at $675,000. The process has recently been expanded to include a total of 20 business functions (e.g., manufacturing, research and development). Since 1993 the company’s Best Practices database has helped BMS account for over $2.9 million in innovative, cost-saving solutions to commonly encountered operating challenges. The system has been improved over time to enhance its utility.

Project Description

A “best practice” is a unique way to solve a problem or address an issue that may be faced by other BMS facilities. Best practices are identified during routine company-wide EHS management systems audits or are self-nominated by facilities. Practices are reviewed for completeness and transferability prior to final posting in the database.

The BMS Best Practices Database is designed to cost-effectively share solutions throughout the company among employees supporting core manufacturing and other business functions of the company. Best practices for overcoming common business challenges can be researched or entered by virtually any BMS employee with a computer. There are currently 214 best practices available which address 20 business functional areas.

For example, one best practice describes the recycling of solvents used in high performance liquid chromatography (HPLC), a standard laboratory analysis technique. In BMS’s New Brunswick, NJ, laboratories, installation of the solvent recycling system cost about $12,500 and resulted in savings of $35,000. 

Documents in the database provide users with an overview of each practice, and names individuals to contact for more details. The goal is to facilitate direct transfer of technology among individuals involved with implementing solutions to commonly faced problems.

Analysis

BMS tracks their environmental performance through operations related to the following aspects:
· Materials 

· Water 

· Emissions, Effluents, and Waste: 

· Greenhouse gas emissions 

· Ozone-depleting substance emissions 

· Toxic waste disposed 

· Waste returned to process or market 

· Waste to land 

· Emissions to air 

· Effluents to water 

· Transport 

· Supplier performance 

· Products and services 

· Land use and biodiversity 

· Compliance 

· Remediation activities 

The initial cost of implementing the Best Practices Database was $40,000. This figure accounted for the development of the database structure by an outside consulting firm. An additional $20,000 was invested in improving and expanding the database. This further development was performed internally. Based on $2.9 million in savings currently available for sharing by the database, and 214 best practices in final form, the average benefit to the company per practice is approximately $13,500. BMS estimates that annually a minimum of 25 posted best practices will be used by at least two facilities. This estimate implies an annual savings to BMS of $675,000:

(25 best practices/year) * (2 facilities via sharing) * ($13,500 savings per Best Practice) = $675,000/year

BMS believes this figure to be conservative. Since 1993 the Best Practices Database has reflected only EHS-related solutions. As other business functions begin using best practices, BMS anticipates even greater business benefit.

Financial Results

By sharing cost saving and cost avoiding solutions among several sites, the benefits achieved by implementing a best practice can be multiplied many times over. BMS estimates the system results in an annual savings to the company of at least $675,000.

BP AMOCO YORKTOWN REFINERY



Business Decision

To conduct a facility-wide study of an oil refinery to gain insight into environmental management in a highly integrated facility. 

Why Was Project Performed?

The BP Amoco Corporation is a globally integrated petroleum and chemical company. At the time of the study in 1995, Amoco Oil operated five refineries in the United States, with a total capacity of just under 1 million barrels per day.

Although this Yorktown, Virginia refinery (53,000 barrels/day) is relatively small compared to Amoco’s larger facilities (over 400,000 barrels/day), it is nonetheless considered a “complex” refinery. In addition, the Yorktown facility makes a rich subject for this case study because it was the setting for the unprecedented collaboration between Amoco and the USEPA. This project quantified air emissions, water discharges, and other wastes generated at the facility. Moreover, it identified a range of options to reduce or prevent those releases, some of which appeared more cost-effective than those required by existing rules.

As a part of a major study of corporate environmental accounting the World Resources Institute built on the Amoco/EPA study to evaluate the environmental costs associated with the complex refinery.

Business Benefits

Analysis of environmental costs indicated such costs were over six times higher than Amoco EHS staff provided in an initial, informal estimate. This meant that returns on investments to reduce environmental costs were consistently underestimated. Environmental accounting techniques allow a more accurate understanding of the business benefits of such investments.

Project Description

Crude oil and natural gas provide a raw material of diverse hydrocarbons. The refining process uses both thermal and chemical processes to separate this mixture into fractions of more homogenous mixtures. Separation typically occurs according to the boiling points of the components, with lighter fractions (including those used to make gasoline) separated at lower temperatures and heavier fractions (such as those used to make jet fuels, kerosene, and fuel oil) separated at higher temperatures. Additional products can be recovered from the residuals using a wide variety of techniques, including the use of catalysts.

Determining the mix of outputs to be produced by a given refinery involves an extremely complex decision-making process that uses as inputs market demands, product margins, transportation costs, refinery technology, and price and availability of crude. In addition, refinery operations are highly interrelated, with the input to one operation dependent on the output of one or more previous operations.

This degree of integration posed obstacles to early attempts to trace environmental costs to products, raw materials, capital project decisions, or specific units or processes. None of these attempts were satisfactory, due either to difficulties associated with the integrated nature of operations, or failure to capture a sufficient fraction of refinery environmental costs.

The study instead looked at environmental costs on a refinery-wide basis. The approach entailed analyzing accounts contained in the facility’s general financial system and determining what portion, if any, of each cost item was environmental. This information was supplemented by other sources such as the company’s Maintenance Management System

Analysis

At most refineries, operating costs are dominated by crude oil. Thus, even small fluctuations in the price of crude can overshadow other operating costs of the refinery. As a result, it is the custom at the refinery level to track “non-crude operating costs,” excluding the costs of feedstock.

Cost Considerations

	Environmental Cost Category
	Percentage of 1993 Non-Crude Operating Costs

	Waste Treatment
	4.9

	Maintenance
	3.3

	Product Requirements
	2.7

	Depreciation
	2.5

	Administration, Compliance
	2.4

	Sulfur Recovery
	1.1

	Waste Disposal
	0.7

	Non-Recurring Costs
	4.0

	Total
	21.9


The analysis estimates that total environmentally related costs are 21.9 percent of total non-crude operating costs. This total focuses primarily on capital, operating, and maintenance costs, and excludes contingent liability costs. If these costs were added, the total could be higher. Remediation expenses are recorded as “non-recurring costs.” 

Maintenance costs, estimated at 3.3 percent of non-crude operating costs, far exceed the sum of waste disposal, fees, fines, and penalties; 2.7 percent of non-crude operating costs are attributed to complying with environmental regulations associated with product specifications.

At the outset of the project, before the analysis was conducted, environmentally related costs were informally estimated at only 3 percent of total non-crude operating costs. The magnitude of this difference, as well as the magnitude of the costs, indicates the value of identifying and tracking environmental costs.

BP aimed for independent certification to the ISO 14001 standard for all their major operating sites around the world by the end of 2001, except for those acquired after the end of 1999. Each site must also produce verified environmental reports. Of the 116 major sites or operations in BP at the end of 2001, 85 have been certified. They include refineries, chemicals plants, exploration and production operations, photovoltaic cell manufacturing plants, and a research facility.

 WARNER LAMBERT (PFIZER)




Before merging with Pfizer, Warner Lambert achieved annual savings of more than $250,000, a 34 percent reduction in waste generation, elimination of CFC emissions, and a recycling rate of 75 percent in bottom-line benefits resulting from the implementation of a proactive, comprehensive EMS through an ISO 14001 program. 

Before initiating the program, the environmental department of Lititz, Pennsylvania plant (800 employees) was burdened with record-keeping and other responsibilities. These duties kept the department reactive, drained profits and discouraged creativity in improving environmental performance. After initiating the ISO 14001 program, increased efficiency, reduced environmental liability, and improved public perception moved the plant’s environmental staff into a forward-thinking, revenue-generating mindset.

1. Changes implemented to date have already benefited the organization.

2. For air emissions, a conversion program from CFCs to class I refrigerants was performed, a computerized program was implemented to track refrigerant usage and repairs, and emissions tracking software and emissions flow charts were put in place. These programs eliminated CFCs, reduced other emissions, and improved the system efficiency by 25 percent to 35 percent, resulting in annual net savings of $164,000.

3. Increased efficiency led to a decrease in natural gas usage and electrical demand, resulting in net annual savings of $139,000.

4. Waste minimization reduced plant waste by 34 percent over the 1994 baseline level, which resulted in net annual savings of $100,000.

5. Increased recycling rates from 68 percent to 75 percent resulted in a net annual savings of $15,000.

SUMMARY AND RELEVANCE TO FAA



Waste emissions are, essentially, the byproducts of production and consumption. They must eventually be returned to the environment in one form or another. The inclusion of the economic dimension in the concept of environmental management systems and cleaner production makes it attractive to both governments and industry alike. It is more sensible not to produce waste than to spend money in treatment and disposal services for facilities. Furthermore, there is a gain in the efficiency of production that results in economical advantages for an agency like the FAA. This is very important from the point of view of doing business “faster, smarter, cheaper” in the government, because a well established environmental management program represents a management alternative that is not an obstacle, but a stimulus with a continuous feedback loop that guarantees the existence of a successful and strategic program.

Environmental management systems that incorporate cleaner production strategies include the following actions: 

· A change in input materials

· Technological changes

· Product changes

· Identification of source reduction, recycling and reuse opportunities 

· Measures taken to improve good housekeeping (managerial and personnel practices, material handling and inventory practices, loss prevention, waste segregation and production scheduling)

Applicability to FAA EMS Pilots

The above examples illustrate the substantial benefits that organizations of similar complexity to FAA have derived from EMS implementation. Clearly, the ultimate benefits to be derived from implementing any EMS can best be calculated after implementation. Those benefits are usually dependent on the effort expended to identify opportunities, the levels at which goals are set, the availability of resources and the willingness and attitude of key individuals to drive the process to its desired outcomes. The EMS itself is only the institutional framework that allows the process to occur. An EMS can only create benefits when it is used as a driver and organizer to work towards goals. The benefits can be great if the goals are set high; and the organization commits and invests in achieving them.

The FAA has chosen two pilots to test the EMS concept. Currently, it is creating the institutional structure for those two pilots: one for the William J. Hughes Technical Center and the other for AEE 200, an FAA headquarters environmental staff function. While it is premature to quantify the benefits to be achieved at these two facilities, we can at least list the types of benefits that may come through an EMS:

William J. Hughes Technical Center

1. Greater focus and effectiveness in identifying non-regulatory opportunities for P2, natural resource conservation and environmental protection.

2. A more rigorous process for presenting opportunities so as to obtain necessary concurrence and resources to pursue them.

3. Greater effectiveness in communicating requirements to and obtaining cooperation and support for environmental goals from researchers, contractors and operating functions.

4. More involvement, feedback and input from center management on the effectiveness of the EMS and in the establishment of EMS goals.

AEE 200

1. Greater specificity in the Division’s goal setting and yearly operating plan.

2. Enhanced process for creating policy documents that can be quickly promulgated.

3. Metrics to measure effectiveness at achieving FAA environmental  goals.

4. Enhanced process for allocating internal budget resources to promote the maximum effectiveness of the Division.

The above desired benefits for the EMS pilot organizations are being considered in the design of each EMS pilot project. Measurable results are expected within a year after implementation. 

The Advantages and Benefits of Implementing an Environmental Management System











Submitted by:


International Resources Group


1211 Connecticut Avenue, NW · Suite 700


Washington, DC 20036 · United States


Tel: 202/289-0100 · Fax: 202/289-7601


www.irgltd.com








May 3, 2002





Federal Aviation Administration








Environmental Management System Business Case




















Profile


Location: Pittsburgh, Pennsylvania


Size: 129,000 employees worldwide


Annual Revenues: $22.8 billion


Business: Metal producers and product manufacturer








Profile


HQ Location: Washington, DC


Size: >100,000 employees


Annual Budget: $21 billion


Business: Enhance the nation’s energy security through research, energy productions and nuclear safety.








Profile


Location: Bethesda, Maryland


Size: 125,000 employees


Annual Revenues: $24 billion


Business: Aerospace products.








Profile


Location: Murray Hill, New Jersey


Size: 77,000 employees


Annual Revenues: $21.3 billion


Business: Producer of miscellaneous electronics, primarily for telecommunications industry.








Profile


Location: Deerfield, IL


Size: 184 sites worldwide


Annual Revenues: >$9 billion


Business: Producer of products and services used in hospitals and other health care facilities.








Profile


Location: 33 countries worldwide


Size: 51,200 employees


Annual Revenues: $15.1 billion


Business: Diversified worldwide, healthcare company with extensive consumer product lines.








Profile


Location: Yorktown, Virginia


Size: 53,000 barrels per day


Annual Revenues: $10.8 billion worldwide


Business: Integrated petroleum/chemical company.








Company Profile


Location: New York, New York


Size: 90,000 employees


Annual Revenues: $32.4 billion


Business: Producer of drugs, cosmetics and a variety of health care products.
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