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Abstract:

Environmental awareness is rising rapidly and, consequently, so too the implementation of voluntary environmental management systems (EMSs).  EMSs have large potential benefits for corporations not only in environmental protection but in increased profitability as well.  I will explain how the creation of voluntary EMSs by corporations can address the market failure associated with the negative externalities presented by pollution.  With EMS development there is a lower overall abatement cost due to specific economic incentives in turn leading to lower abatement costs, greater production and allocative efficiency.  I will suggest regulatory techniques that governments can use to encourage EMS development including monitoring and enforcement of third party audits, public disclosure, and sanctions. 
I: Introduction

The presence of an Environmental Management System (EMS) in international and domestic businesses has continued to rise
 as the call for environmentally safe production has reached industries all over the world.  This voluntary system involves planning, implementing, reviewing and improving processes and actions that firms take regarding pollution abatement policies, allowing firms to create and implement individualized responses that are most beneficial to their specific organization.
    Since firms are not all the same, the use of overarching one-size-fits-all policies by governments have proven less effective than environmental management systems.  Throughout the EMS development process, profit maximization is the key factor, as the marginal benefit received by the firm would need to equal or exceed the marginal cost associated with the implementation of an EMS.

Although voluntary, firms have strong incentives to create comprehensive EMSs.  Comprehensiveness in this sense refers to the all encompassing reach of the EMS throughout the entire firm.  The strongest incentives behind the development of EMSs are future regulatory pressures, stakeholder pressures through consumers and shareholders of a firm, and the market conditions of the industry in which a firm participates.
  Although the creation of EMSs has resulted in greater pollution abatement, the lenient enforcement by sponsors
 has reduced their effectiveness.  According to the strong sword enforcement procedure, 
 long-term incentives for firms to continue to allocate funds to the management sector will require further regulatory measures, such as third party audits, public disclosure, and possible sanctions by sponsors will be necessary.  

This paper will first describe the background in Section II regarding the rise of voluntary environmental management systems and in particular the development of the International Organization of Standardization (ISO) 14001 certification process.  Section III describes the market failure resulting from the presence of negative externalities.  Section IV will discuss incentives that firms face concerning EMS implementation, followed by Section V which describes an empirical case study by Katherine Cushing
 (2005) detailing the usage of the ISO 14001 certification process in Chinese firms.  Section VI will outline the enforcement and monitoring methods needed in order to measure EMSs effectiveness, followed by Section VII detailing procedures governments could take to encourage firms’ adoption and enforcement of EMSs.  Lastly in Section VIII, I will present my conclusion that the best possible strategy regarding EMS development which hinges upon third party audits, public disclosure of those audits, and sanctions by certification sponsors. 
II: Background

The shift from traditional command-and-control policies to more flexible, market-based regulatory strategies occurred in the 1980s.  With this shift there was an increase in EMS development and self-policing procedures, including increased enforcement and monitory systems, which led to optimal results in Cell B as shown in Figure 1 in the Appendix.
  Cell B describes a win-win situation for firms and governments concerning the most effective methods of flexible regulation and self-policing.  Although this form of regulation is ideal, actual regulation most heavily falls within Cell D, demonstrating a combination of firms own self-policing and the government’s implementation of command and control programs.  This idea corresponds with the optimal behavior of the government and self-regulation parties using the basics of game theory detailing an individual’s choice based off the perceived choice of the differing individual.   
Previous attempts by the government to instill this type of voluntary practice include the 33/50 procurement program by the EPA, entailing the use of the Toxic Release Inventory data from 1988.  The 33/50 program detailed a 33% reduction in releases and transfers of 17 primary chemicals by 1992, and a 50% reduction of these same chemicals by 1995.  It was the first of the EPA’s voluntary programs to differentiate from the traditional command and control approach.  This voluntary program was able to achieve and exceed the 50% reduction goal, indicating this program is a success.  Although this program has proven to be effective, there are still issues regarding the conclusive evaluation of the data reported, as firms with large pollution practices are more likely not to participate in voluntary pollution abatement programs. 
EMSs are self-regulating and are created by firms under the auspices of international programs to promote green efforts while maximizing profit, therefore firms with high amounts of pollution would be able to produce a policy tailored specifically to their circumstances.  
One such program is the International Organization of Standardization (ISO) 14001.  ISO 14001 certification includes three steps: developing an environmental management system, demonstrating compliance with all local environmental laws, and demonstrating a commitment to continuous improvement.
 
The ISO 14001 which was created in 1996, encourages EMS implementation.  The ISO is a network of national standards institutes from 157 countries. Each country has one representative and the Central Secretariat in Geneva, Switzerland coordinates the system.
  Unlike the United Nations, the ISO is a non-governmental body.
  The ISO certification process promotes the development of systematic management practices aimed at restructuring the internal sectors of a firm, thereby producing a continual improvement in the firm’s overall environmental performances. Unlike mandated programs, the ISO 14001 does not state specific pollution abatement practices that a firm must implement.  Rather, it allows for the design of a management system most compatible with the practices of the individual firm.  This certification process goes beyond the legal requirements set by a government regarding environmental protection as it demonstrates a commitment by firms to identify and reduce specific environmentally unfriendly practices being executed within a firm. The very development process of an EMS allows a broad and flexible outlook, tailored to fit the needs of any organization producing a product or service.  The ISO 14001 acts as a bridge connecting businesses and the government in providing a mechanism for firms to increase their pollution abatement and realize real cost savings while adhering to government benchmarks.  

Currently, ISO 14001 certification is implemented in 138 countries around the world making this one of the most successful methods for creating EMSs.
  Other EMS programs include the Eco-Management and Audit Scheme (EMAS), which is being implemented in the EU.
 The EMAS was created in 1995 by the Council of Regulation under the EU and features an evaluating, disclosing and improving scheme, encompassing aspects from the ISO 14001.  The EMAS additionally requires firms to publicly disclose their audit information.  

The specific certification process of the ISO 14001 establishes a ‘plan, do, check, act’ model to help businesses generate an EMS in accordance with their individual goals and objectives.  Relating to the ISO 14001 certification, firms only need to develop individualized mechanisms that follow the ISO 14001 guidelines, and certification is not based on actual environmental performance.
  The certifications are granted from these non-governmental based
 programs and currently the ISO 14001 process requirements include only an external certification process through a third party audit.  When looking at the ideal forms of policy implementation by the government, there needs to be an optimum level of government regulation providing adequate incentives for firms to participate in those programs.  
Economists Potoski and Prakash assert that there is a need for increased monitoring and enforcement policies concerning the effectiveness of a firm’s EMS.  Enforcement policies are categorized in three different levels, weak sword, medium sword and strong sword.
  Weak sword refers to an EMS sponsorship requiring third party audits. The ISO 14001 program would fall under this weak sword policy enforcement level.  Medium sword refers to an EMS sponsorship entailing third party audits and public disclosure of those audits.  The EMAS adopted by European firms requires this with their certification process.  The strong sword regulatory policy would include third party audits, public disclosure and sanctions by sponsors if the requirements set by the firms themselves fail to be carried out.  This strong sword monitoring and enforcement mechanism is necessary especially if governments’ use a firm’s EMS as a means of measurement concerning a firm’s pollution abatement practices.
  There is a future need for increased monitoring and enforcement mechanisms, but presently the mere implementation of an EMS can combat the negative externalities that are present in firms who abate solely on government pollution mandates when enacting their own pollution abatement policies. 
III: Market Failure

The development of command and control programs by the government represents a response to negative externalities regarding pollution.  This negative externality regarding pollution is an example of market failure. 
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When looking at Graph 1, the private marginal cost (PMC) is less than the social marginal cost (SMC) regarding the supply of pollution.  The demand equals the private marginal benefit and the social marginal benefit of pollution abatement.  In this case the Qx represents the production of a good or service of which causes pollution.  The SMC is greater than the PMC, representing a negative externality, creating a social welfare loss by producing a quantity of Qi units of pollution rather than Qo units of pollution. 
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When looking at Graph 2, the section representing no abatement and therefore the social welfare loss is represented by the striped area.  With the inclusion of a command and control by the government the social welfare loss is eliminated and the total cost of abatement practices is represented by the shaded area.  With an EMS in place the marginal cost of abatement decreases to the marginal cost of abatement prime.  The development of an EMS represents a more effective abatement strategy, and the total cost of abatement is reduced to the outlined triangle.  With the implementation of an EMS, a firm can witness real cost savings and a decrease in pollution through better allocation of resources.  The development of a comprehensive EMS would combat the market failure of negative externalities through lower costs and lower pollution, thus a decrease in the marginal cost of abatement. 
IV: Firms Incentives
To combat this market failure there must be an incentive for firms to put forth the extra costs in the implementation of a comprehensive EMS that can address current environmental issues as well as potential future enforcement policies. Economists Uchida, Professor at the University of the West Indies, and Ferraro, Assistant Professor at Georgia State University, conducted an empirical study of 820 Japanese manufacturing firms based on information received from firms in a survey containing questions concerning their environmental management practices. The data used to conduct the study came from the year 2001 because prior information was not available.  The authors’ found four main factors to be statistically significant in determining the comprehensiveness of a firms’ EMS. The first is the threat of future regulatory pressures in regards to future incurred costs for noncompliance, the second is stakeholder pressures from consumers and shareholders of the company, the third is market conditions regarding competition among firms’, and the forth is the ability of a firm to incur the costs of a developed EMS.
Future Regulatory Pressures
The most statistically significant incentive, for a firm to develop a comprehensive EMS, is future regulatory pressures from governments regarding the amount of pollution that firms emit, demonstrating the direct influence that governments have on firms EMS implementation.  Uchida and Ferraro
 concluded that through the development of EMSs, firms will be able to reduce present and future compliance costs.  This impact of future regulatory costs on a firms’ comprehensive EMS development was more prevalent in firms in industries with a higher rate of pollution, as these firms would experience higher compliance costs.  Firms with an EMS already in place demonstrated effective regulatory compliance and cost savings.
  Correspondingly, in countries that imposed a weak system of mandatory regulation, voluntary regulatory systems were found to be less significant in number.
  This relationship between governmental regulatory pressures and the comprehensiveness of EMS development demonstrates the direct affect governments can have regarding the comprehensiveness of firms’ EMS growth.
  Governments can use regulatory threats as an incentive to encourage the implementation of programs that will more effectively manage pollution abatement by firms.  A threat by the government is not to be confused with inaction by the government.  If firms are found to be shirking their voluntary environmental commitments, governments must enforce their regulations through fines and sanctions on firms. Governments should tread carefully as the mandating of EMS development by firms often results in under funded EMSs, most often meaning minimal effectiveness, whereas voluntary EMSs development by firms is more effective.  Since EMS-based programs vary in their efficiency, they are not equally suitable for a government mandating as it could interfere with the individualized benefits seen by firms.
 
Stakeholder Pressures

Multinational firms overall are more likely to create comprehensive EMSs over their domestic counterparts due to pressure from consumers in developed countries.
  Many developed countries, such as the United States, Germany, the UK, and other EU participants, place strong importance on the presence on high environmental standards when buying products from other countries.
  Since much of the environmental pollution emitted in the world today comes from developing countries, having an all-inclusive EMS could increase trade and thus profitability of a firm.
  This has a great effect on firms that are more export driven, as strong pressures from foreign markets to comply with environmental norms are more likely to instigate EMS development.
  Advertising costs were used as a proxy for consumer relations as it was hypothesized that a larger advertising expenditure would equate to stronger contact with the consumer, influencing a firm’s likelihood of developing a more comprehensive EMS.
  A correlation between a firm’s advertising costs in relation to EMS development was also statistically significant at the 1% level as firms with larger advertising costs demonstrate a greater connection with consumers, who in turn influence the comprehensiveness of an EMS developed by firms.
  
A company’s investors play a key role in the allocation of funds and therefore affect growth rates and profitability. Future environmental risks in regards to possible lawsuits and governmental fines incurred by a company can have negative effects on an investor’s decision to invest in such a firm.  The pressure placed on firms to develop EMSs increases with speculation by investors on the future environmental liability of that company.  The creation of an EMS could decrease environmental liabilities a firm might incur, thereby making the firm a more attractive investment.
 

Financial and Technical Ability 

The financial capability of a firm to create an EMS can cause great discrepancies in implementation.  A firm needs to have the technological and financial ability to internally change current businesses practices and to successfully adopt more environmentally sound practices.  Firms with larger research and development budgets have more comprehensive EMSs as there are more dollars to invest in innovation or organizational changes.  Many firms find the initial start-up costs a major impediment to the implementation of an EMS, which could act as a possible barrier to EMS implementation.  To illustrate, for a single firm the cost of EMS development could vary between $25,000 and $100,000 whereas a larger firm with around ten facilities could incur costs between $250,000 and $1,000,000.
  Financial ability probably explains why larger, international businesses develop more comprehensive EMSs then do their domestic counterparts.
  These larger international firms have more discretionary funds, have a greater output and in turn have a greater capacity to absorb the fixed costs that are associated with EMS development.
  This lower cost of investment per unit of output by larger firm’s discretionary income corresponds with an increased ability to develop EMSs.  Essentially, after firms allocate funds towards their operating expenses, the excess income can be used towards comprehensive EMS development. Overall, the financial ability of a firm can act as a barrier or an incentive to EMS development if the funds available by a firm allow for it. 
Market Conditions


The effect of market conditions on firms concerns the type of industry, the competitiveness of the industry, and the market power firms may have.  Firms in more concentrated, oligopolistic industries with similar characteristics to rivals are less likely to form an EMS due to lack of competitors.  Correspondingly, markets with more competition among firms witness a strong incentive to develop comprehensive EMSs to give firms an advantage over rivals.  Many markets are showing trends of a need for EMS development by suppliers, essentially creating an informal mandatory practice of implementing comprehensive EMSs by firms.  For instance, in Central and Eastern Europe, firms have developed a competitive advantage regarding business partners by having a comprehensive EMS.
  With the Eco-Management Audit Scheme (EMAS) program in Europe, firms have found it in their best interest to create EMSs to emphasize these qualities to trading partners.
  Firms with a larger market share compared to their counterparts were more likely to invest in innovation.  The improvement in environmental practices could reduce uncertainty within the company and allow for a better estimate in the approximation of returns.
  I will refer to a case study to demonstrate the effectiveness of this incentives in Chinese firms.  
V: Case Study Regarding Chinese Firms
Since the 1990s, China has been promoting the usage of EMSs as a way to combat the rampant industrial pollution in an individualized voluntary manner.  With the implementation EMSs, especially of the ISO 14001, Chinese firms have seen substantial results in reduced costs and reduced pollution output. This case study regards the incentives that firms view as most significant concerning ISO 14001 implementation and why the certification continues to increase among Chinese firms.
  In this econometric case study by Katherine Cushing, 108 multinational and domestic ISO certified Chinese firms were reviewed, specifically focusing on their ISO 14001 development and the measures of pollution abatement and cost savings.
  
ISO certification has become almost mandatory in China as it has been declared the ‘official’ EMS standard in the country.
  In 2002, China was ranked fifth in total ISO 14001 certification with 2,803 firms and by June 2004 with 6,546 certified firms, demonstrating a growth of 134%.
 The majority of the firms adopting these programs are in the electronics, telecommunications, and manufacturing sectors, accounting for over 70% of all the certification in China.
  A characteristic among these firms is an export-oriented structure, suggesting a possible greater adoption rate by firms who participate in international trade.  According to Cushing, factors effecting Chinese firms’ adoption are international trade, government environmental improvement initiatives, and the potential for improving environmental performance and cost savings.

International Trade
International trade plays a critical role in the business practices of many Chinese firms.  As a large trading nation, business policies regarding pollution abatement can have an impact on China’s trade relations.  As a developing country, China must adhere to the policies of these trading partners, such as the EU, to increase their own economic prosperity.  The creation of a “green” image through ISO 14001 certification has increased overall trade between China and the European Union from 2000 to 2006 by 150%.
  Pressure from trading partners, or on a more basic level, consumers, has had a significant impact on a firms’ decision whether or not to incur the costs for EMS development.  This increase in trade has also had a corresponding effect regarding an increase in firms’ attraction to foreign investors.  Going back to the public pressure incentive regarding the shareholders role in motivating firms to create comprehensive EMSs, Chinese firms have demonstrated a high increase in adoption of the ISO 14001 in response to foreign direct investors.  
Short-Term versus Long-Term
The Chinese government has taken steps to create incentives for firms to participate in the ISO 14001 certification process. China’s Tenth Five-Year Plan emphasizes the need as a nation to build “environmental management, consulting, and certification capacity, which [in turn] has strengthened efforts…to promote ISO 14001 certification.”
  The implementation of ISO 14001 programs has resulted in environmental improvements, specifically decreased pollution output in a growing number of Chinese firms.
  The main limitation to the ISO 14001 process in China is that firms do not go above and beyond the requirements set by ISO 14001, focusing instead on the immediate effects of its implementation rather than the long term benefits a firm could receive.  Since most firms can benefit from certification in the short-term through a rise in foreign investment and trade, there needs to be stronger enforcement policies than purely third party audits which are seen in the ISO 14001.  The ISO needs to push firms beyond minimum certification today and promote the continued presence and necessity of EMS development and maintenance in the future.
 
Real Cost Savings
Chinese firms were also able to realize real cost savings in regards to their implementation of the ISO 14001 through decreased energy and water use and a reduction in wastewater treatment.
  These real cost savings were seen regarding the implementation of low or no-cost cleaner production options.  The medium and high-cost investments options were limited or not implemented by firms.
 This reiterates firms’ incentives to only abate pollution on a low cost basis as the higher-cost projects were considered too risky by cautious firms.
  Increased enforcement and monitoring policies by the ISO are needed to generate this incentive in firms to continue EMS implementation, thereby promoting long-term environmental improvements for China.
Enforcement for Education
Tactics for increasing enforcement and monitoring programs could involve public disclosure of firms’ information on adoption policies, implementation results, and the informal and formal rules that firms established as a measurement procedure.  This would allow firms to have more and better information to consult when trying to create the most optimal EMS for an individual firm. This increase in available information would not only be beneficial for the current market in China but also for rising markets in countries like Taiwan.  China’s success in regards to ISO 14001 certification, has influenced economies such as Taiwan, South Korea, and Singapore to follow suit.
  The emerging non-governmental organization community could suggest that the adoption of the ISO 14001 by itself will not sufficiently improve long-term environmental performance in Chinese firms.
 Without the necessity of firms to implement greener technology in industry production, firms will not allocate funds towards those projects as they are deemed too risky.  Even though pollution abatement and cost savings could increase, firms will not take that initial financial risk without more stringent enforcement and monitoring policies implemented by sponsors.
When viewing firms’ EMSs, the basis of its implementation is to create a management system.  It is up to the firm itself to set and achieve realistic goals tailored to their individualized businesses practices.  Limitations can arise because of lack of quantitative performance standards and therefore there is no guarantee of good environmental performance or increased performance over time.  This is why enforcement and monitoring policies are necessary to keep firms on track regarding their own abatement and cost savings goals.
VI: Enforcement and Monitoring Procedures

Incentives are extremely important regarding the actions that firms will take in the process of developing a comprehensive EMS.  Firms will not invest in such a development if the benefits do not outweigh the costs, essentially insuring greater profit.  But some of these incentives exist only in the short-term and may not last, suggesting the need for enforcement and monitoring measures to link the effectiveness of these EMSs over a long period of time.  Firms can commit to creating an EMS but actual implementation varies among firms.  According to Potoski and Prakash, successful implementation requires a commitment to two criterions.  First, the creation of specific standards.  Second creating a monitoring and enforcement mechanism used to measure the successfulness of the EMS.
  Many firms adopt specific policy standards on paper when an EMS is initiated through certification such as the ISO 14001 or other EMS development programs, but often these policies are not fully put into action.  Enforcement and monitoring methods must be realistic in relation to a firm’s ability to perform these regulatory measurements otherwise these measurement practices prove to be inefficient.  Such enforcement and monitoring mechanisms include third party audits, public disclosure of audit information, and sanctioning by sponsors of a company’s EMS developer.
  
Third Party Audits 

The implementation of third party audits is the most common means of monitoring performance. This “weak sword” method is the first step in monitoring companies’ environmental practices.
  Although a third party audit describes limited enforcement, it is still substantially better than no oversight at all.  Private firms conduct these third party audits rather than governments or even sponsors to insure the validity of the results.  There has been increased skepticism regarding third party audits with substantial scandals involving Enron and Arthur Anderson, in turn diminishing the reputation of accounting firms regarding candid information.  As such, an increase in enforcement mechanisms is needed.
Public Disclosure


Public disclosure of firms’ third party audit information concerning pollution abatement has proven to be statistically significant by numerous economists including Uchida and Ferraro, Cushings, Potoski and Prakah, in the creation of comprehensive EMSs.
  The increase in the available information given by firms can increase both a firm’s and society’s awareness and acknowledgement of environmental practices whether harmful or protective.  Many of the noncompliance issues regard environmental responsibilities of firms are due to a lack of education and acknowledgment of many of the environmental laws that are in currently in place.
  Public disclosure promotes the implementation of comprehensive EMSs.  Firms can use this information when developing EMSs, distinguishing which policies would be best suited for their firms.
  Since a strong incentive for EMS generation involves consumer pressures, firms may be more likely to create EMSs if environmental performance were made available to the public.  
Sanctions by Program Sponsors

Sanctions by program sponsors can be used as an enforcement mechanism against shirking firms.
  Major program sponsors include the ISO and EMAS.  With the certification of EMSs by sponsors, significant checks should be made on participating firms regarding the fulfillment of their responsibilities as established in the initial certification process.  Sanctions by sponsors should include removal of certification if audit checks or inspections of a firm provide negative feedback.  The incentives to create an EMS are only beneficial if a firm is able to maximize profit because of its adoption.  If a firm is penalized because of faulty environmental performance, firms will take stronger pollution abatement actions which in turn can add to increased pollution abatement and long-term lower cost benefits.  The key factor regarding sanctions by sponsors is its distinction from government regulatory sanctions.  With the voluntary adoption of EMS certification, a firm is allowing for possible sanctions by sponsors. Firms are fully aware of the possible negative consequences they bring upon themselves from shirking.  
VII: Government Regulation
In the creation of an optimal pollution abatement policy, the environmental quality standard should be set where marginal cost of pollution equals the marginal cost of abatement.  This essentially states that the net benefit from abating beyond this level of environmental quality is negative.

Figure 2: Marginal Cost of Pollution Abatement
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A firm is going to allocate funds to abate until the marginal cost of pollution is equal to the marginal cost of pollution abatement.  With the development of a comprehensive EMS, the marginal cost of abatement declines due to more efficient and cost savings practices.  This shifts the marginal cost of abatement along the marginal cost of pollution curve to a new equilibrium at P* and Q*.  
Many of the command-and-control policies that governments have placed upon firms have decreased the amount of pollution but at a high cost to consumers and producers.  Such excessive costs in relation to the received benefits may call for the need to reevaluate the most effective form of abatement processes.  
Command and Control versus EMSs
Current command-and-control programs regarding pollution control must carry out a series of four steps.  The first details the rules and regulations for each source (i.e. firm, industry) that will achieve the given pollution control targets.  The second includes the establishment of penalties or sanctions for noncompliance by sources.  Thirdly, a monitory policy is erected to detect incidents of noncompliance of sources.  Lastly, a policy regarding the punishment of said violators regarding the initial command and control program is implemented.
 The main criticism coming from these policies continues to be the inefficiencies seen through the implementation of non cost-effective procedure, which in turn equates to programs that are excessively costly giving no positive incentive for firms to adhere to such rules.  The only incentive viewed by firms is a negative one, regarding a firm’s observance of said policy to avoid the penalties of noncompliance.  Even then, if the costs of regulation by a firm are too great, the incentives to comply based on fear of penalties may be too weak for the observance of the policy, leading to a high rate of noncompliance by firms.
  In contrast to mandated abatement programs, EMS programs encourage firms to develop lower cost abatement strategies to avoid fines and regulations and promote good customer relations.  
Developing Countries
When analyzing the differences regarding EMS implementation in developed versus developing countries, developing countries may initially have an advantage.  In developing countries, there is a significant power given to investors, shareholders’, involvement within a company, demonstrating the need for increased funds to allocate towards environmentally safe practices.  Without the initial investments firms will have to allocate their resources to current short-term concerns involved in the day to day process of business production.  Through an increase in investment and income per capita within a society through foreign direct investment (FDI), greater measures can be taken to increase the environmental awareness of firms and society, correspondingly decreasing the practices which cause high levels of pollution, most commonly air and water pollution.
  
Creating a program with a universalized basics strategy in developing nations, specifically firms within developing nations, received a certain amount of technological and implementation support, would allow for greater ability in designing a detailed EMS.   Including monitoring practices to insure effective implementation by the program sponsor, the benefits received through the creation of an EMS would increase pollution abatement practices in many of the most environmentally damaging nations.  Many firms just lack the funds necessary to start comprehensive EMSs.  Sustained support in the developmental phases of pollution abatement policies is extremely important as the process of clean-production takes a substantial period of time and money.
 

As detailed previously the impact of future regulatory requirements set by governments in regards to firms’ environmental practices is extremely significant.  Pollution abatement affects many industries, all of which could be affected by more stringent legislation.  
Government Mandating of EMS
The idea of mandating the use of EMSs was considered by Arnold and Whitford, as a prerequisite for participation in public procurement programs.  However, I believe this idea is unreasonable given that the very nature of an EMS is to be individualized and specified in relation with a particular firm.
  By forcing firms to adopt a program such as the ISO 14001, firms will most likely allocate limited resources to the EMS development creating a piecemeal program, decreasing the effectiveness of these systems.  By allowing piecemeal programs to receive certification from sponsors, a free rider problem among firms is developed. When comparing firms with EMSs, those with more comprehensive EMSs will be more effective in lowering pollution and actual costs.  Yet, firms with piecemeal programs will be able to benefit from others comprehensive EMS development including increased trade and reputation.
The individualized implementation process of an EMS is the aspect which makes these voluntary management systems so unique.  If they were mandated, the incentive to create a complete EMS would no longer hold true as the regulatory pressure would be met with minimal pollution abatement measures due to firms minimal cost incentives, as a firm will pay the least cost necessary to comply with regulations.  Corresponding to the free rider problem, firms applying common EMS operations would not have the essential enforcement and monitoring mechanisms in place to adequately measure the effectiveness of the EMS activities.  Since firms would want to implement the least costly form of a mandatory EMS, allocating funds beyond the initial cost of a rudimentary EMS would not be cost effective.  To mandate an EMS by firms, a program for the monitoring and enforcement of such an EMS would have to occur as well, otherwise EMS development could provoke shirking by firms leading to another ineffective environmental management program.
   The monitoring and enforcement policies would come from the government using sponsor organizations as an intermediary for the development of EMSs. 
Public Disclosure as an Educational Tool

The prospect of public disclosure regarding audit information and possible ranking systems implemented by governments has proven to be statistically significant concerning a firm’s incentive to put an EMS into practice.
  Programs such as the European Union’s Eco-Management and Audit Scheme (EMAS) force firms to undergo third party audits which are then made available to the public.
  
The EU’s EMAS program creates an incentive for the many firms that consistently trade with or are trying to enter this market to adopt the EMAS policies.
  This has increased the effectiveness of the EMAS, as firms are susceptible to criticism by individual consumers as well as by trading partners.  In regards to developing countries this practice of public disclosure could act as an educational tool for firms and for society.  It would also allow firms to use this information in a protective manner demonstrating a firm’s effectiveness regarding environmental protection.  Other responsible firms with similar characteristics (i.e. industry type, location, size) could harm the image of a firm, but with disclosure of environmental practices, firms could rid themselves of this negative image.  
In China a monitoring practice using a ranking system to illustrate the effectiveness of pollution abatement in firms was implemented with great success.
   Cities with different levels of economic and institutional development were similar in their responsiveness to public disclosure.
  The significance in firms’ responsiveness to public disclosure (i.e. consumers’ preferences) demonstrates a strong connection with the depth of a firm’s EMS.  
VIII: Conclusion

The best possible solution for the increased development of EMSs is to create a universal policy which outlines the use of third party audits, public disclosure of the audits, and the usage of sanctions by program sponsors.  This is not to say that governmental regulations should cease to play a role in the pollution abatement process.  The threat of governmental regulations enhances the incentive to participate in EMSs.  

An international organization like the World Bank or the International Standardization Organization should create guidelines for governments as well, stating the most effective actions governments could take regarding firms incentive for regulatory compliance.  Making such a policy universalized through an international organization could increase the breadth and effectiveness of the program.  

The overall implementation and enforcement of an EMS focuses on “harnessing the market and industrial associations to achieve superior results by a creating a system of government-supervised self-regulation.”
  With appropriate policy measures in place, namely those stated in this paper, EMSs can play a key role in increasing pollution abatement in developing and developed countries while providing incentives to firms through real cost savings.
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Appendix 1
Figure 1:

Government’s Choice
Firm’s Choice 
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regulation
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(through command-and-control)
	Cell C

Suboptimal for both

government and

business but a typical

outcome
	Cell D

Green industry 

initiatives of the
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with industry as

potential “sucker”


The optimal choice as seen through this table is Cell B with a compromise between the flexible regulation by governments and self-policing regulation by firms.
� Potoski and Prakash 2005 state that since the ISO 14001 creation in 1996 there has been a growth rate of EMS adoption by over 50% (data taken in 2001)


� US EPA: EMS – Basic Information 2007


� Uchida and Ferraro 2007


� Ibid.


� Non-governmental organizations providing the framework for EMS implementation in firms and certification for a firm’s creation of an EMS


� “strong sword” refers to the effective monitoring and enforcement program brought forth by Potoski and Prakash (2006) regarding the need for EMSs to contain all three components of third party audits, public disclosure of audit information, and sanctions by program sponsors to combat the issue of shirking by firms


� Assistant Professor in the Environmental Studies Department at San Jose State University


� The optimal choice as seen through this table is Cell B with a compromise between the flexible regulation by governments and self-policing regulation by firms.  The issue still regarding the implementation of these firms is the level of monitoring and enforcement developed along with the certification process.  





� ISO ref. in Press and Mazmanian 2006


� ISO 14001 website 2007


� Ibid.


� Ibid.


� Blackman 2007


� Uchida and Ferraro 2007


� an organization that is not part of the local or state or federal government


� Potoski and Prakash 2006


� Ibid.


� Uchida and Ferraro use the industry average emissions as a proxy for regulatory pressures in the Japanese market


� Bluffstone and Sterner 2006


� Blackman 2007


� Uchida and Ferraro 2007


� Potoski and Prakash 2006


� Bluffstone and Sterner 2006 ref. Bellesi et al., 2005


� Cushing 2006 in particular with the EU’s Eco-Management and Audit Scheme 


� Bluffstone and Sterner 2006


� Ibid.


� Uchida and Ferraro 2007


� Ibid. 


� Idid.


� Potoski and Prakash 2005


� Ibid.


� Bluffstone and Sterner 2006


� Ibid.


� Cushing 2006


� Uchida and Ferraro 2007


� Cushing 2005


� Ibid.


� Ibid.


� Ibid.


� Ibid.


� Ibid. These more specialized incentives correspond to stakeholder pressures, regulatory pressures, increased profit maximization, and competitiveness among firms.


� EU-China and EU-India Summits, 2007.


� Cushing 2005


� Ibid.


� Ibid.


� Ibid.


� Ibid.


� Ibid.


� Ibid.


� Ibid.


� Potoski and Prakash 2006


� Ibid.


� Ibid. ‘weak sword’ refers to EMSs that only contain one of the enforcement and monitory policies rather than the three that Potoski and Prakash recommend.  Such an example is third party audits which are seen in the ISO 14001.  


� Ibid.


� Ibid.


� Blackman 2007


� Ibid.


� Freeman 2006


� Portney and Stavins ref. in Freeman 2006


� Freeman 2006


� Wheeler 2002


� Ibid.


� Arnold and Whitford 2006 promote the idea of mandating the usage of EMSs in firms as a prerequisite for participation in public procurement programs


� Potoski and Prakash 2006


� Wang and Wheeler 2002


� Potoski and Prakash 2006


� EMAS website 2007


� Wang and Wheeler 2002


� Ibid. 


� Eisner in ref. Press and Mazmanisn 2006





