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Abstract: Companies are increasingly interested in capturing the benefits associated with environmental sustainability.  Environmental management systems seek to make companies simultaneously more competitive and environmentally responsible; however, the area lacks a framework to quantify those improvements in terms that management and shareholders can understand.  This paper seeks to introduce a framework to quantify waste reduction and revenue enhancement resulting from the utilization of an environmental management system.  The framework, adapted from the traditional cost of quality methodology, permits managers to quantify environmental decisions, on a dollar basis, to determine the impact on a corporation’s profit/loss statement. 
INTRODUCTION

The Kyoto Protocol, warnings of global warming, an increase in the number of consumers that consider themselves environmentally aware, and the advent of ISO 14000 have renewed awareness of environmental sustainability strategies within corporate America.  Although a definition of sustainability itself remains nebulous, environmental management strategies are designed to enhance long-run profitability while protecting the ecosystem (Stead and Stead 1992). That is, they are designed to typify the Corporate Self-Greenewal concept, a strategic management process that seeks to make companies simultaneously more competitive and environmentally responsible (Shrivastava and Hart 1992). Environmental management systems (EMS) have recently emerged as a means to systematically apply business management to environmental issues in order to enhance a firm’s long run profitability by developing processes and products that simultaneously improve competitive and environmental performance.  
A company’s impact on the environment is increasingly perceived to affect profitability necessitating a decision as to the strategic position a company adopts. This position may be located anywhere across a continuum ranging from regulatory compliance to adoption of an environmental sustainability strategy (Reding 1992). Implementation of environmental strategy can be divided into two generic strategic choices: market‑driven sustainability strategies and process‑driven sustainability strategies. While market‑driven strategies do not appear to offer long-term advantage, process‑driven strategies may hold a key to competition through the early 21st Century. Improved environmental performance based on process‑based strategies can be sought from the adaptation of traditional just-in-time and total quality management techniques. Florida and Davison (2001) exemplify the viability of this strategy within their description of their “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.
Corporations that refuse to move toward environmentally friendly strategies may face declining market share and profit potential as new regulations are imposed and consumer sentiment continues to shift. Some authors have suggested that ISO 14000 certification may become a prerequisite for ISO 9000 certification, severely limiting those companies that fail to begin moving toward environmental responsibility (Rezaee 2000).  Yet, managers lack a framework for quantifying gains that result from implementation of such a strategy resulting in problems in gaining support for capital investment that these strategies require.  

Framework for Quantifying Environmental Impact

Classic environmental perspective argues that “greening” is good for society, i.e., that it reduces social costs.  Corporations, however, are typically motivated to reduce, not social costs, but its organizational costs. The authors believe this it is this essential divergence that places the aims of environmentalists and corporations in opposition. Accordingly, the authors believe that representing environmental expenditures in terms of effective organizational cost reduction is a highly viable approach toward managerial justification of EMS expenditures.  Throughout the 1980s and 1990s, organizations acknowledged and implemented various quality techniques toward cost reduction, among which is the classic Cost of Quality (COQ) framework. The COQ framework types four costs associated with product and process quality: internal failure costs, external failure costs, appraisal costs and prevention costs.  Internal failure costs are the costs associated scrap, rework, and lost productive capacity.  External failure costs are the costs associated with warranty claims, repairs, service costs when the product is in the hands of the consumer, and lost goodwill due to product failure.  Appraisal costs are associated with the inspection of materials and maintenance.  Prevention costs are the costs associated with design, training, or improvement projects.  The COQ framework contributes understanding by means of its explicit identification of process‑driven, proactive, quality costs (i.e., appraisal costs, prevention costs) of quality in addition to more the obvious outcome‑driven, reactive quality costs (i.e., internal failure costs, external failure costs) of quality.  
The authors believe the COQ framework can be used to effectively classify environmental costs as well, and therefore have extended the COQ framework into the realm of environmental costs toward resolution of the aforementioned divergence that inhibits successful justification and implementation of EMS expenditures, that extension herein coined as Environmental Costs of Quality (ECOQ). The ECOQ framework retains the four types of cost employed in the COQ framework, but interprets the meaning of each type of cost in terms of environmental quality, such interpretation in keeping with the manner presented in the following discussion.
Internal failure costs should be expanded to include worker compensation and lost work hours due to injury; decontamination or reclamation costs at the manufacturing or waste disposal facility due to toxic exposure; excess packaging costs; OSHA penalties or fines, and opportunity cost of underused resources, waste, or pollutants.  Most of these additions are self-explanatory; however the last requires some explanation.  In JIT, waste is defined as anything that does not add value to the product (Schonberger 1982).  Because there is no clearly defined difference between waste and pollutants, waste by-products can be considered potential new resources and sources of cost savings, if not profits.  This is intended to allow for identification of alternative uses for an underutilized resource beyond the traditional means of disposal.

External failure costs should be expanded to include loss of market share due to consumer sentiment; hazardous and non-hazardous waste disposal; Superfund costs or liability for environmental cleanup including reclamation of lands impacted by toxic exposure outside the manufacturing or waste disposal facility; medical/environmental costs due to pollution in the communities surrounding manufacturing or waste disposal facilities; and end or useful life product disposal.  These additions reflect the overall societal costs imposed by non-environmentally responsible corporations.  It is expected that loss of market share and market access will have the largest impact of the new additions.  This is due to the fact that the consumer’s purchasing decisions have increasingly become a referendum on a firm’s environmental policy (Byrns 1994). 
Appraisal costs should account for all costs associated with environmental monitoring.  Prevention costs should account for product design for sustainability and recycling; process design to reduce environmental impact of operations; worker training; and research and development costs associated with EMS.  The focus of prevention within the EMS framework concerns: redesigning pollution controls, waste disposal, and waste treatment; utilizing recycled material in production; redesigning products to limit the use of virgin raw materials and facilitating recycling to lessen their impact on disposal facilities upon end of life; recycling production scraps; redesigning facilities; and using renewable energy sources. The benefits from these improvements result from elimination of emissions, effluent, and wastes, which do not add value to the product, but do increase product costs due to the costs related to their disposal (Stead and Stead 1992; Borri and Boccaletti 1995).  In addition, process and product redesign strategies reduce social costs that are not recognized by traditional accounting measures.  This argument is based on the assumption that waste reduction programs improve the efficiency of the production process, which in turn, reduces the cost of production (Ward 1994). 

THE SYSTEM IN PRACTICE

As with the traditional view on quality, the traditional view of environmental sustainability, shown in Figure 1, is that cost is minimized at some point below 100 percent.  Essentially, this line of thought believes that it is necessary to reactively inspect environmental responsibility into a process or product (versus proactively insuring environmental responsibility) and that this inspection process requires high and variable costs.  Implicit in this view is the fact that some adverse environmental impact will be produced by either the product or the process used in producing that product. Companies that react to environmental concerns using the “regulatory compliance” strategy typify this mindset.  These companies believe that the best way to minimize costs associated with environmental sustainability is to comply with federal and state regulations.
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Figure 1: The Regulatory Compliance Mindset
In traditional quality literature, poka-yoke and other proactive quality inspection methodologies allowed theorists to develop a new understanding of costs associated with inspection.  Also, a higher reliance on prevention allows costs to be minimized at 100% quality, shown in Figure 2. So, by increasing prevention efforts, internal costs would fall requiring less reliance on appraisal of products, and external costs fall. 
By incorporating proactive environmental management into the culture of the company, it is believed that companies can decrease their impact on the environment to zero.  This can be accomplished 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.
Also, just as Crosby developed an understanding of quality and recognized that while costs had been dealt with, the freed capacity of the so called hidden plant had not yet been considered; it is important to understand that environmental impact also has a “hidden plant” element. 
In traditional quality, by selling the extra capacity of the hidden plant, no additional costs are incurred while revenues increase due to the additional number of products available for sale.  In this way, external costs can be considered as negative (net inflow) allowing total costs to be zero or actually produce profits at 100% quality.  
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Figure 2: Corporate Self-Greenewal Approach to Environmental Quality

In EMS, external costs can become negative. Government regulation of product and process standards can stimulate research and development of new environmentally friendly technology, which can result in competitive advantage when those regulations anticipate international standards (van den Bosch and de Man 1994).  As such, environmentally sensitive manufactures may be able to use legislation proactively, allowing them to build a competitive advantage based on their ability to be technically innovative.  As stated by Cairncross (1990), “companies that spot what society wants have an opportunity for innovation... Once they have done so, government is likely to raise standards... When this happens, the innovative company acquires a protected market, hedged in by environmental standards that it can meet, but its competitors cannot.”  This would allow such a company to either grow market share by maintaining lower costs relative to competitors required to pay environmental fines due to obsolete business practices or to gain additional income by licensing its technology to competitors.  This is shown in Figure 3.  Environmental regulations can also help organizations differentiate their products in the global marketplace, as consumers may favor products due to their perceived reduction in environmental impact.  
As such, EMS presents companies a way to develop a competitive advantage and increase long run profits. 
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Figure 3: The Environmental Hidden Plant
CONCLUSIONS

Companies are increasingly interested in capturing the benefits associated with environmental sustainability and stewardship.  Environmental management systems seek to make companies simultaneously more competitive and environmentally responsible; however, the area lacks a sufficient framework to quantify those improvements in terms that management and shareholders can understand.  As many companies require a monetary basis for capital expenditures and have implemented various types of quality programs and are therefore knowledgeable about their underlying cost reduction framework, we have adapted the traditional Cost of Quality framework to the EMS problem.  This new framework has been tabbed as the Environmental Costs of Quality.  In order to expand the cost of quality framework into the area of environmental sustainability, additions must be made to appraisal, prevention, and failure costs.  This framework permits managers to quantify environmental decisions, on a dollar basis, to determine the impact on a corporation’s profit/loss statement.  The framework also reveals that environmental management systems many provide a source of competitive advantage for those companies that proactively adopt such systems.
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