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ABSTRACT

Environmental management systems (EMS) seek to lessen a company’s impact on the environment while simultaneously improving competitive position and financial performance.  Improved environmental performance can be sought from process and product redesign, emphasizing reduction of waste and minimization of environmental impact.  However, EMS lacks a sufficient framework to quantify improvements to financial performance gained from implementation thus diminishing corporate support.  Accordingly, this paper seeks to find support for a framework to quantify EMS improvements using a modified Cost of Quality framework and evidence of a financial incentive for implementation of EMS strategies.
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INTRODUCTION

On March 24, 1989, the supertanker Exxon Valdez, carrying 53 million gallons of crude oil, grounded in Prince William Sound.  In the following days, approximately 11 million gallons of oil spilled from the tanker into the water, destroying vital fisheries and animal habitat.  Emboldened by public outrage over Exxon’s seemingly slow response to this environmental disaster, environmentalist organizations embarked on a decade long program of education, demonstration, legislation and litigation.  These efforts have given light to environmental concerns and resulted in increased environmental standards that companies must meet at their facilities operating in most industrialized countries.  In addition, the mainstreaming of environmental concerns has increased the number of consumers that consider themselves environmentally aware within the United States and worldwide.  As a result, companies are increasingly interested in capturing the benefits associated with environmental sustainability and stewardship.  
Environmental management systems (EMS) have emerged as a means to systematically apply business management techniques to environmental issues.  The goal of EMS is to enhance a firm’s long run profitability by developing proprietary technology, related to process and product design, that simultaneously improve a company’s competitive, financial and environmental performance [1, 2].  Process-based strategies to improved environmental performance can be adapted from just-in-time and total quality management techniques.  Florida and Davison [3] exemplify the viability of this strategy within their description of the “three zero” manufacturing paradigm, where companies are directed to attempt to achieve a level of zero defects, zero inventory, as well as zero waste and emissions.  
Perception and Reality

Implementation of EMS strategies is increasingly perceived as necessary for corporate success due to a link between a company’s environmental impact and profitability.  However, while both the academic literature and popular press are replete with anecdotal evidence suggesting a causal relationship [4-7], there is a distinct lack of empirical evidence on the subject matter.  A number of recent studies [8-11] have investigated how EMS systems can be implemented; however, they do not go to the heart of the matter: do they work?

Traditional environmental perspective argues that “greening” is good for society; improvements to water, air, and land quality result in improved quality of life.  Under this perspective, improvement to a firm’s financial performance is an ancillary benefit of EMS.  However, corporations are typically profit motivated and see EMS as a means to reduce, not social costs, but organizational costs.  As the link between environmental and financial performance has not been empirically established, a large number of corporations have resisted efforts to increase environmental standards.  The authors believe that it is this essential divergence of perspectives that place environmentalists and corporations in opposition, resulting in conflict where none may exist.  Lack of a tested theoretical framework to quantify the relationship between environmental and financial performance has hindered the development of a substantial body of knowledge to determine whether EMS can have a positive impact on a firm’s financial performance.  

Watson and Polito [12] introduced Environmental Cost of Quality (ECOQ); an adaptation of the Costs of Quality, to provide a framework to link environmental and financial performance.  Representing environmental expenditures in terms of effective organizational cost reduction, ECOQ is intended as a means to bridge the gap between environmentalists and management motivations.  Thus, if the framework accurately reflected the financial cost and benefits of EMS expenditures, it could be used to provide management with the justification for capital investments EMS strategies require.  

To determine whether support for the ECOQ framework exists, Watson et al. [13], produced an exploratory examination to determine whether implementation of an EMS strategy had an impact on corporate financial performance.  Ten members of the Environmental Protection Agency’s National Environmental Performance Track program, from various industries, were selected for the study.  These firms were matched with competitors within their industry on the basis of book value of assets and their financial performance was evaluated on the basis of Return on Invested Capital, Return on Assets, Profit Margin, Operating Margin, etc.  The financial indicators were not found to be significantly different for firms employing EMS and non-EMS companies. This finding is significant as it indicates that the cost of reducing a firm’s environmental impact does not significantly impair profitability, negating a major reservation of firms resisting EMS implementation.  The findings also indicate that the full benefits produced by EMS may not be fully realized by existing accounting practices.  Finally, Watson et al. findings suggest that companies employing EMS strategies may have not fully exploited their competitive position.

Financial Impact and Environmental Costs of Quality

As previously stated, Watson and Polito [12] introduced Environmental Cost of Quality (ECOQ) as a means to bridge the gap between environmentalist and management motivations by linking environmental impact with financial performance.  ECOQ is an adaptation of the Cost of Quality (COQ) framework which was successfully able to develop support for implementation of various quality techniques.  The COQ framework identifies four costs associated with product and process quality: internal failure costs, external failure costs, appraisal costs and prevention costs.  The COQ framework contributes understanding by means of its explicit identification of process‑driven, proactive, quality costs (i.e., appraisal costs, prevention costs) in addition to more the obvious outcome‑driven, reactive quality costs (i.e., internal failure costs, external failure costs).  ECOQ retains the four types of cost employed in the COQ framework, but extends the interpretation of the meaning of each type of cost in terms of environmental quality.  
Use of the ECOQ framework allows for an understanding of the motivation behind managerial decisions regarding implementation of EMS strategies.  Traditionally, corporations view the costs associated with reducing environmental impact as an increase to the variable cost of production.  Under such an assumption, environmental costs are minimized by complying with environmental regulations, not proactively managing environmental impact.  This line of philosophy holds that regulatory compliance allows a corporation to minimize costs associated with environmental impact by reducing costs associated with appraisal and prevention while mitigating exposure to external costs such as potential legal liability.  Implicit in this view is that society will be exposed to some adverse environmental impact produced by either the product or the production process and that no extrinsic benefit in terms of financial incentive to the corporation exists.  Without explicit identification of financial incentives for moving beyond compliance, the uncertainty regarding future environmental exposure results in a strategy to minimize costs by forgoing EMS investments.  
In contrast, to the regulatory compliance model, a growing number of companies have taken a proactive approach to the environment.  Typical of EMS implementers, the Corporate Self-Greenewal approach attempts to develop proprietary technology through research and development of new environmentally sensitive technology and techniques to reduce a company’s environmental impact while simultaneously improving competitive position [2].  In effect, the Corporate Self-Greenewal makes a trade-off between variable costs associated with environmental monitoring and fixed costs associated with pollution prevention research and development.  The logic of this argument is that by redesigning products and processes to minimize their impact on the environment, using recycled materials, eliminating discharge of toxins or eliminating their use during production by substituting non-toxic replacements, reducing packaging, etc. a company can minimize the costs associated with environmental stewardship [11, 14, 15].  This philosophy should result in improved environmental performance while either maintaining or improving the company’s cost structure.  
METHODOLOGY

As indicated above, the lack of a tested theoretical framework to quantify the relationship between environmental and financial performance has hindered the development of the literature regarding whether EMS can have a positive impact on a firm’s financial performance.  Watson et al. [13] exploratory study is one noted exception.  Their finding that the cost of reducing a firm’s environmental impact does not impair profitability is significant; however, the study itself may be flawed.  Limited sample size, failure to control for the age of EMS implementation or implementation of other major initiatives in either the control or sample companies may have skewed their results.   This study has been undertaken to address deficiencies in their study, 
In order to determine whether support for the ECOQ framework in terms of corporate financial performance exists, the following proposition was formed:

P1: There is no financial performance difference between firms that have implemented EMS strategies and those that have not.

To test this proposition, a survey has been undertaken to identify specific companies from various industries from which comparison can be made.  A review of Fortune 500 corporate mission or environmental mission statements will be undertaken to identify those companies that typify the Corporate Self-Greenewal approach.  The sample of companies that have adopted EMS strategies will only include those companies that have mature implementations, defined as a sustained commitment to reducing environmental impact exceeding a minimum of five years with the target being ten years.  Upon identification of a substantial number of EMS adopters, non-EMS adopters of the same size based on book value of assets will be identified within the same industry in order to gather and analyze financial information for each company and industry.  The total number companies in the study should be approximately 30 pairs.  Analysis over the life of EMS implementation will allow comparison on the basis of Return on Invested Capital, Return on Assets, Profit Margin, and Operating Margin, of EMS adopters versus non-EMS adopters, EMS adopters versus the industry, and non-EMS adopters versus the industry. 
As the distribution of both the EMS adopter population and non-EMS adopter population is unknown, we will utilize non-parametric testing of the proposition.  The most appropriate test for this analysis is the Wilcoxon Signed-Rank test with which we will test to determine whether there is a significant difference between results for the aforementioned testable variables of the two populations.  Thus, we will choose pairs of an EMS adopter and non-EMS adopter.  The criteria for pairing will be controlled for size of the company and obviously type of industry.  Then, we will determine the values of the relevant testable variables using the Wilcoxon Signed-Rank test.  Alternatively, we may test to see whether or not the mean or median of the two populations are significantly different.  
CONCLUSION

Companies are increasingly interested in adopting Environmental management systems, seeking to simultaneously improve competitive and environmental performance.  EMS lacks a sufficient framework to quantify those improvements in terms that management and shareholders can understand.  A framework, adapted from the Cost of Quality literature, has been proposed in the literature.  This framework allows managers to quantify environmental decisions, on a dollar basis, to determine the impact of EMS on a corporation’s profit/loss statement.  This may encourage implementation of EMS strategies, as many companies require a monetary basis for capital expenditures.  An exploratory study confirmed the veracity of this framework; however, design flaws in that study may have skewed the results.  

To verify that such a framework is a workable solution, statistical analysis of an EMS versus non-EMS adopters has been proposed.  The Wilcoxon Signed-Rank test will be utilized for comparison of Return on Invested Capital, Return on Assets, Profit Margin, and Operating Margin of EMS adopters versus non-EMS adopters, EMS adopters versus the industry, and non-EMS adopters versus the industry.  Additionally, by tracing firm financial performance over the life of EMS implementation, it may be possible to gain insight as to the length of time between EMS implementation and fruition of projected benefits.  Should these results prove encouraging, this work would serve as a call for additional formal research to test the relationship between reduced environmental impact and higher levels of profitability.
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