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Abstract


The protection of the environment is currently a major issue all over the world. Developed countries are issuing and implementing environmental protection policies that will stop the environmental deterioration and its effects on all aspects of human life. 


The researchers believe that it is difficult to implement environment protection law in developing countries that usually have economic and social difficulties that might lead to environmental problems. The political instability and conflict in Lebanon have affected the different sectors of the country, have caused social and economical instability and have reduced the law enforcement power of the government. Although Lebanon has strong environmental laws issued by, the Ministry of Environment, with enforcement policies, their implementation was rare. Companies tried to avoid the additional environment costs incurred when trying to protect the environment especially that they know that enforcement policies are not applicable most of the time. The result is discretionary application of environmental management systems.


On the other hand, some companies, in an attempt to boost their social responsibility image, pretend to support the environment by launching and sponsoring environment protection campaigns, while at the same time preferring the increase in profits to environmental protection.


In this paper, the researchers will study the type and extent of application of environmental management systems by Lebanese companies in different industrial sectors, and the type of environmental costs reported. The researchers will use semi-structured and sometimes unstructured interviews, as well as data obtained from governmental, industrial and environmental organizations. The researchers aim to study the effect of implementing environmental management systems and reporting environmental costs on the profitability of companies in different sectors of the economy. In addition, the researchers hope to come up with suggestions and recommendations that will improve the adoption of environmental accounting and reporting by companies especially those operating in developing countries similar to the Lebanese case.

Introduction

Lebanon is a small country located on the Mediterranean Sea. It is famous for its green nature and beautiful scenery. Its mountains provide havens of fresh air and sunshine to tourists, mainly from the Arab countries. 
The civil war that hit Lebanon in the 1970s and 1980s destroyed most of the infrastructure and business sectors of the country. In the 1990s the reconstruction and development of Lebanon started. 
Due to Lebanon’s limited financial resources, funding and grants from regional and international institutions such as the World Bank was a solution. The industrial sector, among other sectors, benefited from this funding, and its growth is evident by the number of industrial firms established since 1990 (30% of the existing industrial firms were established between 1990 and 1994), the end of the civil war (El-Fadel et al, 2001, p.282).  Currently, there are 14 industrial sectors in Lebanon with industrial firms varying from personal owned small enterprises employing less than five staff members to large companies or general partnerships with more than 250 staff members (Lebanese Association of Industrialists). Nevertheless, the industrial sector lacks adequate planning as to industrial zoning and waste management (El-Fadel et al, 2001) as most of the industries are found around the major cities and towns, and in some cases within residential areas. 
As a result, international institutions required that the projects include environmental impact assessments (El-Fadel et al, 2000): they acted as a pressure group for a cleaner production and environment, which triggered public awareness to the importance of a clean environment to human life. Hence, the Lebanese Government, in compliance with international and domestic pressure for a cleaner environment, created the Ministry of Environment in 1993, whose duty was to issue environmental laws for all sectors of the country, and to monitor the applications of these laws, which the ministry accomplished efficiently (El-Fadel et al 2000). The Ministry of Environment is also active in attracting international funding to organize environmental awareness seminars and projects that help firms in changing or adjusting their manufacturing systems to environment friendly systems (Industrial Research Institute).
 Lebanon has been experiencing political instability and conflict for the past three years, which had a negative effect on the different sectors of the country. It caused social and economical instability, and reduced the law enforcement power of the government. 
Although Lebanon has strong environmental laws issued by, the Ministry of Environment, with enforcement policies, their implementation was rare. Conflicts and overlaps between agencies that are charged with enforcement of regulation hinder their implementation. The Lebanese environmental laws are neither precise nor clear as to the roles of the different responsible ministries and governmental agencies in environmental law enforcement. Currently, eight other ministries and eight key institutions share environmental management responsibility with the Ministry of Environment (El-Fadel et al, 2000). The ministries are: “Ministry of Agriculture, Ministry of Housing, Ministry of Hydraulic and Electrical resources, Ministry of Industry and Petroleum, Ministry of tourism, Ministry of Public Health, Ministry of public Work, Ministry of transport, and Ministry of Urban Affairs” (El-Fadel et al, 2000, p. 581). The key institutions are: “Municipal region (Caza), Council of Grand Projects, council for Reconstruction and Development (CDR), Department of Antiquities, Governorate, Municipalities, Roads and Planning, and Urban Planning” (El-Fadel et al, 2000, p. 581). As a result, the Ministry of Environment’s responsibilities got limited to environmental legislation, policy setting, and monitoring. 
Environment protection organizations, both governmental and non-governmental, worked hard to find the necessary solutions to environmental problems. Activities of these organizations expanded and increased over time. One of these organizations, the Lebanese Cleaner Production Center, financed by the United Nations Industrial Development Organization, functions through the Lebanese Industry Research Institute and the Ministry of Environment, and is helped by the Association of Lebanese Industrialists. The Cleaner Production project targets different industrial sectors in all regions of Lebanon, and it offers financing to raise environmental awareness and to help establish environmental management systems in Lebanese industrial firms. 

In this paper, the researchers will use semi-structured and sometimes unstructured interviews, as well as data obtained from governmental, industrial and environmental organization to study the type and extent of application of environmental management systems by Lebanese companies in different Industrial sectors, and the type of environmental costs reported. The researchers aim to study the effect of implementing environmental management systems and reporting environmental costs on the profitability of companies in different Industrial sectors of the Lebanese economy. The researchers will study the application of the Cleaner Production project and its effect on cost cutting.  They will show that the results were successful with industries from different sectors that have changed or modified their manufacturing processes to more environment responsible operations. In return, these firms showed a reduction of costs because of the new systems applied and benefited from additional sales to ‘green consumers’. It should be noted that the companies that participated in the Cleaner Production Project were small and medium size entrepreneurs because this group needed help in paying the costs of staff training and implementing an Environmental Management System.

Literature Review

Since the beginning of the Industrial Revolution, economic growth was seen as an enemy of the environment (Gupta, 1995). Industries depleted the natural resources, and resulted in harmful solid waste, and water and air pollution (Gupta, 1995; Borri and Boccaletti, 1995). 
Businesses are driven to improve their environmental performance by government legislation, pressures from the “green customer”, interests of investors and employees, public awareness, and the environmental organizations (Macve, 1997; Morrow and Rondinelli, 2002). In addition, businesses desire to increase profits, productivity, and performance by decreasing waste and emission (Florida and Davison, 2001). As a result, companies are changing their existing practices to be more environmentally responsible, and thus less damaging to the environment (Macve, 1997; Gupta, 1995; Florida and Davison, 2001). The initial practices adopted by companies to comply with requirements of government regulations focused on using technologies that reduce toxic air and water pollution at the “end of the pipe” (Rondinelli, 2001). Later on, companies recognized the need to create internal systems that integrate the environmental management practices and follow international standard (Morrow and Rondinelli, 2002). 
Ward (1994, p. 23) quotes Roland Clift, director of the center for environmental strategy at the University of Surrey: “Clean technology is not about specific technologies. It is much more about rethinking the way you do business, rethinking the commercial relationships you have with your suppliers and customers.” In addition, Companies should consider the effect of obtaining the raw materials, and of the product itself on the environment. (Ward, 1994). 


Environmental management systems (EMS) serve to apply business management to environmental issues to enable a company to develop environmental friendly processes and products that would lead to improved financial and environmental performance (Stead and Stead, 1992 as cited by Watson et al, 2004). An EMS offers a structure for decision making and planning for continuous environmental improvements (Cleaner Production guide, 2006; Florida and Davison, 2001). Similarly, Florida and Davison (2001) argue that organizations adopt EMSs to reduce costs and improve productivity and performance, and to reduce waste and improve efficiency. They add that EMS adopters extend their environmental practices to the outside communities to reduce environmental risk by reducing the “direct environmental impacts” of air pollution and solid waste, energy use and water pollution, and the “indirect environmental impacts” of dust, odor, or the appearance of the plant (Florida and Davison, 2001). 

On the other hand, Gupta (1995) states that EMSs should act as a continuing process to improve the environmental policies and programs of a company and at the same time take into account changes in regulation, and technical and scientific developments.   
In addition to adopting EMSs, companies are also following industry and/or international guidelines to integrate their environmental policies, programs, and practices (Poksinka et al, 2003; Morrow and Rondinelli, 2002). Two most frequently used international certification standards are ISO 14001, and the European standard, Eco-Management and Audit Scheme (EMAS) (Morrow and Rondinelli, 2002). The application of ISO 14001 is voluntary (Morrow and Rondinelli, 2002).  ISO 14001 provide management improvement guidelines that can be applied by approximately any type of companies (Morrow and Rondinelli, 2002). Here Watson and Emery (2004) state that ISO 14001 is a “conformance standard” that is not concerned with “performance”, that is, whether the environment is actually protected by applying the system.
Watson and Emery (2004) argue that ISO 14001 certification would be a requirement to be a player in the global markets, which would be a motivation to developing countries to join the international certification circle to be able to belong to the international markets. But most small and medium size companies in developing countries find the certified management environment system (ISO 14001) expensive, and hence to avoid pollution caused by such companies the certification costs have to be lowered (Watson and Emery, 2004). 
Pun (2006) states that EMSs provide a framework to set and review environmental activities and objectives. Environmentally Responsible Operations (EROs) deal with operating a system that conforms to the objectives of the EMS (Pun, 2006; Gupta, 1995). Pun (2006) identifies tools and methods for applying ERO. One tool is the life cycle assessment: addressing the use of energy and material throughout the life cycle of the product (Sarkis, 2001; Richards, 1994, Steen, 2005, Lin et al, 2001). This implies the efficient use of energy, using environmentally safe material, recycling, and reusing products (Sarkis, 2001). Richards (1994) stresses that the life cycle approach used for cleaner manufacturing requires that environmental impact on safety, health, and the society involves the overall environmental effect of a product and not only one area of that effect.
Azzoni and Noci (1998) explain that for environmental programs to be effective, they have to be innovative. This approach requires executives to modify their environmental management policies and redesign the corporate system (Azzoni and Noci, 1998). The changes needed to develop an innovative environmental program include changes in the activities of the firm’s value chain; changes in the management processes; and modification of the firm’s relations with its suppliers, customers, public, and institutions (Azzoni and Noci, 1998). On the other hand, the above changes need a modification of strategy planning and capital budgeting (Azzoni and Noci, 1998). The integration of the environmental dimension in the strategy of the firm leads to new investment in terms of cash outlays, and hence the need to modify the cost-based strategy (Azzoni and Noci, 1998).  As to capital budgeting, a modified Discounted Cash Flow technique is used to calculate the net cash flow of each period based on the change in environmental costs that result from the implementation of an environmental policy (Azzoni and Noci, 1998).
Although environmentally conscious arguments believe that “greening” is good for society, corporations tend to reduce organizational costs and not social costs (Watson et al, 2004). Since implementing EMS strategies requires capital investment, firms have to be convinced that such expenditures would lead to cost reduction and hence they will not be at a disadvantage as compared to non-adopting firms (Watson et al, 2004). In addition, Watson et al (2004) argue that since EMS does not offer a framework to quantify the improvements that an EMS will bring to the firm and its products, the Cost of Quality framework can be used to classify environmental costs also by extending it to become the   Environmental Cost of Quality (ECOQ) framework. 
  The ECOQ, as an extension of the four costs of quality, would explain the meaning of theses cost in terms of environmental quality costs (Watson et al, 2004; Watson and Polito, 2002): 

· Internal Failure costs are extended to include the cost of worker injury, cleanup costs, and penalties and fines.
· External Failure costs would include loss of market share due to customer dissatisfaction, liability for environmental cleanup, and medical costs due to pollution in the surroundings of the firm. These costs represent the social costs that non-environmentally responsible companies impose on society (Watson and Polito, 2002).
· Appraisal costs include all costs of environmental monitoring.

· Prevention costs include environmental compliance of product design, recycling, design of a manufacturing process that would decrease the environmental effect of operations, and training of workers. 

The ECOQ, by detailing the environmental costs, allows management to identify non-value adding environmental costs, such as emissions, that increase the product cost due to the costs of their elimination (Watson et al, 2004, Watson and Polito, 2002). 
Corporations traditionally believed that complying with the environmental regulation would fulfill their environmental responsibility; accordingly, firms would not be willing to go beyond this position because the costs of further steps would be more than the benefits to the firm (Watson et al, 2004). Hence Watson et al (2004) conducted a survey of industries to test two propositions that state that companies that adopt EMS strategies would have higher profitability and Market Value Ratios than those that comply with environmental regulations only. The result of the testing was that there was no difference in the financial performance of EMS adopters and non-EMS adopters. Watson et al (2004) concluded that since the cost of implementing a reduction of environmental impact did not affect a company’s profitability, therefore, the increase in income due to adopting EMS strategies covered the cost of implementing this strategy, and hence a financial benefit exists.
Another study by Ahmed et al (1998) observed that environmental companies are socially friendly and responsible, and at the same time better performers than non- environmental companies.
Morrow and Rondinelli (2002) conducted a study on five German companies that implement EMSs. Results showed that small and medium size companies had as a priority for implementing EMSs the improvement of documentation, regulatory compliance, and the increase in operations efficiency (Morrow and Rondinelli, 2002). Large companies had the same motivations but in a different order (Morrow and Rondinelli, 2002).  In addition, the study showed that the adoption and certification of EMSs helped companies to integrate, health, safety, and quality systems, and environmental employee training programs (Morrow and Rondinelli, 2002). Most of the companies in the study expected improved performance from the implementation of EMS (Morrow and Rondinelli). 
Steen (2005) uses Life cycle Assessment (LCA) to identify and estimate environmentally related cost items in Life Cycle costing. He identifies external and internal environmental costs, but comments that the difficulty lies in estimating these costs (Steen, 2005). Environmental management and regulatory authorities need to know the estimates of these costs (Steen, 2005). Steen (2005) suggests that the allocation of these costs to the “environment account” is difficult and ‘arbitrary”.
As companies become more concerned about the environment and the organizational environmental implications, management should know the total environmental costs that would aid them in environmental decisions Sarkis et al (2006). The environmental costs include conventional costs, hidden costs, and contingent costs (Sarkis et al, 2006). Sarkis et al (2006) used Activity Based Costing in a conceptual model to allocate the environmental costs to the activities in the manufacturing process in order to determine the major costs of the process and the product, and to enable management to make more informed environmental decisions (Sarkis et al, 2006).
Kreuze et al (1994) use Activity Based Costing and Life Cycle Costing techniques. They identify costs of activities in the manufacturing process, and accordingly the cost of the product is the total cost of the activities needed to manufacture the product (Kreuze, 1994). This method provided an accurate cost of the product and helped management eliminate the non-value activities in the process. 
Joshi et al (2001) warn that accounting systems fail to identify invisible (hidden) environmental costs, which are costs caused by environmental issues but not identified as such by the accounting system. An example of such costs is the cost of change of raw material to a less polluting material that is hidden in the raw material costs (Joshi et al, 2001). Joshi et al (2001) add that managers find it difficult to separate and measure the hidden costs that are eight to nine times the magnitude of visible costs. Joshi et al (2001) developed a statistical model that helped managers to estimate hidden regulatory costs. They also found that environmental costs may lead to hidden benefits such as “improved quality, increased consumer appeals, and lower contingent liabilities”, that they could not estimate (Joshi et al, 2001).
According to the United States Generally Accepted Accounting Principles, and the Sarbanes-Oxley Act, “new financial reporting standards require companies to report financial information” that was not required to be disclosed (Rogers, 2006). Financial Reporting identifies environmental costs as the costs of management of an enterprise in an environmentally responsible way (Rogers, 2006). These include costs of compliance with environmental laws and the environmental objectives of the firm (Rogers, 2006). Rogers (2006) identifies three categories of environmental costs: 
1. Cleanup costs: These are legal expenses incurred for the removal of contaminants, plus costs of repair or restoration of property damaged in the course of the removal activities.
2. Pollution control: These are expenditures made to comply with environmental regulation. Cleanup costs are excluded from pollution costs. Examples are permits for construction and operating, and environmental performance standards for industrial purposes. 
3. Environmental damages: Are the costs of damages caused by firms for not complying with environmental laws, such as pollution control laws. Non -compliance can result in civil or criminal enforcement or the shutdown of operation. Damages include monetary settlements as compensation of the damages, civil fines, and costs of investigation and litigation.

Environmental costs are capitalized as assets when they affect, directly or indirectly, 
the future economic benefits incurred by the company, if these costs extend the life, increase the capacity and efficiency of the property owned by the company and at the same time reducing the future environmental pollution, and if incurred to prepare a property held for sale (Rogers, 2006).
In addition, the company would report “legal claims against other parties, environmental guarantees owed to the entity, environmental insurance, and other forms of financial assurance designed to offset existing environmental liabilities an loss contingencies” as Recovery Costs (Rogers, 2006). 
Regulatory schemes issued by many governments aim at reducing emissions of pollutants (Rogers, 2006). The U.S. Clean Air Act developed the SO2 (acid rain) program, and the European Union Trading Directive “cap-and trade” program is a similar model (Rogers, 2006).  The aim of a cap-and trade program is to provide companies with emission rights, called credits, based on an allowed target level of emissions, the cap (Rogers, 2006). 
The cap-and trade programs have an annual compliance period, and are allocated

 to companies by auctions at the beginning of the period(Rogers, 2006). During the period, these credits are traded among companies whenever a company was able to reduce its emissions, and hence does not need the rights (Rogers, 2006). The buyer would have a need to emit higher amounts of emissions, and thus would need the credits (Rogers, 2006). At the end of the period, any company that does not submit emission credits equal to its actual level of emissions, would be penalized by paying fines and other measures (Rogers, 2006).
The above costs are reported in the Balance Sheet and Income Statement of a company as assets, liabilities, and costs, accompanied by the proper disclosures, as shown in Figure 1 (Rogers, 2006). 
 Figure 1. Reporting Environmental Costs in Financial Statements                              
 
In addition, companies include in the reports submitted to the American Securities Exchange committee (SEC), nonfinancial environmental information describing anticipated environmental costs, pending environmental legal suits, “environmental off-balance sheet arrangements”, environmental risks that might affect the company or the industry (Rogers, 2006). 
Although Lebanon is not considered an industrial country, the industrial sector contributes to the air, water, and soil pollution in the country. This pollution starts when industries are in the construction phase, then with constructing roads around them, and culminates with the resulting solid and liquid waste dumped to the sea, in addition to noise pollution and the effect of the transport of raw material (System of Setting and Implementing Environmental Decrees in Lebanon, 2004).

Environmental laws for industries in Lebanon started in 1936 and they were under the jurisdiction of the Ministry of Health. These laws did not significantly change since then; only the authority for licensing transferred to the governor and the costs of financial penalties increased in value (System of Setting and Implementing Environmental Decrees in Lebanon, 2004). 
In 1997 the Ministry of Industry was established, and it took over the licensing procedure for new industries, and the right to suggest new laws of industry classification. Industries were classified into three categories, which were later changed to five categories utilizing the International Standard Industrial Classification of all Economic Activities (ISIC), based on the degree of damage that they cause to the environment (System of Setting and Implementing Environmental Decrees in Lebanon, 2004). The categories range from the serious threat to the environment and health and no threat to the environment and health. In addition, the Ministry of Industry developed a classification system of four industrial areas (System of Setting and Implementing Environmental Decrees in Lebanon, 2004). The classification was based on environmental, geographical, planning, and economical criteria (System of Setting and Implementing Environmental Decrees in Lebanon, 2004).
In addition, licensing a new industrial firm is not under the jurisdiction of the LMoE, although this ministry established the criteria based on which an industrial facility is licensed. The criteria include (System of Setting and Implementing Environmental Decrees in Lebanon, 2004). 
 : 

· Description of the facility and its activity

· The location selected and other possible alternative locations

· Documentation of the assessment of potential environmental threats that result from the operation of the facility.

· Description accompanied by detailed maps of the methods used for waste- water dispensing or treatment and other environmental protection measures.

 Licensing involves many governmental organizations and ministries in Lebanon, including the Ministry of Public Health and Ministry of Industry (System of Setting and Implementing Environmental decrees in Lebanon, 2004). The role of the LMoE is to establish environmental conditions and standards that should be present in the industrial plants, and it also has the right to establish new rules and conditions as it finds fit for environmental protection (System of Setting and Implementing Environmental Decrees in Lebanon, 2004).

 The role of the LMoE in the licensing procedure is limited to having a representative of the ministry in the advisory committees and the licensing council who, would review the licensing request and suggest modifications to the Minister of Industry or the governor for them to take the proper decision (System of Setting and Implementing Environmental Decrees in Lebanon, 2004).

 .
Methodology

The researchers aim to study the type and extent of application of Environmental Management Systems by Lebanese companies in different Industrial sectors, and the type of environmental costs reported. The researchers aim to study the effect of implementing Environmental Management Systems and reporting environmental costs on the profitability of companies in different Industrial sectors of the Lebanese economy. In addition, the researchers will describe the accounting for environmental costs in developing countries by taking Lebanon as a case. 
The above relationships can be summarized in the following propositions:

P1. Lebanese Industrial firms use Environmental Management Systems.

P2. Companies that implement Environmental Management Systems experience increase  

      in profitability and financial benefits.

P3. Lebanese Industrial firms use special environmental accounting systems.

To achieve these goals the researchers used semi structured and unstructured interviews with twelve Lebanese industrialists, two officials of the Lebanese Ministry of Environment, one official of the Industrial Research Institute, and one official of the Lebanese Association of Certified Public accountants. 
The sample of industrial firms used for interviews chosen by the researchers, represents small and big size industrial firms from different industrial sectors that are located in different regions in Lebanon. The researchers believe that, as this study is a pilot study, and as Lebanon is now passing through turbulent economic and social conditions with many firms shutting down, the industrial firms chosen are a dependable representation of their industrial sectors. In addition, many industrial firms were not interested in the interviews or in giving any information about their work.
Another limitation to the study was that the researchers were also faced with lack of published annual reports for medium and small size industries, which comprise the majority of Lebanese industries. In addition, few owners of industries accepted to give information about the accounting records and numbers of their firms. For these reasons, the researchers had to use published data from projects undertaken by International Organizations in Lebanon to enhance environmental awareness and application of environmental management systems in Lebanese industries. 
The Lebanese Cleaner Production Center, financed by the United Nations Industrial Development Organization, collaborates with the Lebanese Industry Research Institute and the Ministry of Environment, and the Association of Lebanese Industrialists. The Cleaner Production project targets different industrial sectors in all regions of Lebanon.  It offers financing to raise environmental awareness and to help establish environment management systems in Lebanese industrial firms. According to the Assistant Manager of the Lebanese Cleaner production Center, this project was successful in helping seventeen companies from four different industrial sectors to change or modify their manufacturing processes to more environment responsible operations. The researchers believe that, since the project is implemented by International organizations and Lebanese official organizations, the resulting data is dependable.

The researchers believe that gathering data using various instruments is valuable for enhancing crosschecking (Douglas, 1976) or triangulation (Denzin and Lincoln, 1998), and enhancing consistency and validity. The researchers used theoretical triangulation comparing the results of the study and the interviews with the literature review in order to check and enhance the validity and the reliability of the data collected.

RESULTS

Use of Published Data

The United Nations Environment Program (UNEP) defines Cleaner production (CP) as the integration of an environmental strategy into the life cycle of the product, and the manufacturing processes (Cleaner Production Guide, 2006).  Cleaner production is a continuous, preventive, approach to environmental management (Cleaner Production Guide, 2006). 

Cleaner Production is a twenty years old concept in the world, but is a new activity in Lebanon. Lebanese legislation does not cover CP, although there are standards and regulations on the use of pollutants. Application of CP is voluntary. Companies adopt it because it facilitates their entry into international markets (Cleaner Production Guide, 2006).

The benefits of CP are:

· Decrease in raw material and energy use, which reduces cost.

· Decrease in waste generation resulting in reduction of cost of waste management.

· Improves the efficiency of the production process.

· Product with better quality and therefore longer life span.

· Better and healthier working conditions of workers.

· Enhances the public image of the company.

The Lebanese Cleaner Production Center (LCPC) was established in 2003 with the support of UNIDO, the Austrian government, the European Commission-LIFE Program (EC-LIFE), and the LMoE. Its premises are located at the IRI (Lebanese Cleaner Production Center web site).


LCPC is an independent expert organization concerned with industry and the environment. It uses awareness raising campaigns, training and capacity building, and in plant demonstrations to achieve the required results in the chosen industries. CP will be sustainable if it is integrated in management culture “through an environment management system or a total environmental quality management approach” (Cleaner production guide, 2006, p. 47). LCPC targets industries in different regions of Lebanon.

By 2007, LCPC applied the CP concept to four sectors: Agro-food canning, Dairy, Cardboard, and Plastic. In addition, one company in the Ceramics sector and one company in the Aluminum sector are in the process of implementing the CP project for these two sectors. The following are CP options (Cleaner production guide, 2006, p. 12): 
·  Good housekeeping: Improving the work practice and using proper maintenance would lead to benefits with low costs.

· Process optimization: Optimizing existing processes will reduce resource consumption. This is a low to medium cost option.

·  Raw material substitution: The use of environmental friendly material instead of hazardous material. Process equipment would be changed in applying this option.

· New technology: using new technologies reduces resource consumption and waste generation. This option requires high investment but has a short payback period.

· New product design: is a long- term strategy that is applied on the life cycle of the product and results in a decrease in the use of hazardous substance, waste disposal, and energy consumption. It requires new equipment and marketing, but can be profitable to the company.

·  Internal and external recycling: Example recycling of packaging material or water, and using the waste of another company as raw material (bio-digestion and composting).
LCPC gathered information on each of the participant companies through an assessment report. It defined an environmental policy for each company after assessing the environmental impacts of each company. This policy should state how the company would maintain the improvement of the environmental protection activities. Management would show its commitment to the policy by signing it. When possible, ISO 14001 would be used as a framework for preparing the policy. 
The information gathering process included the following elements (Cleaner production Guide, 2006 p.12-13).
· Data collection – mass flow, energy flow, and costs and safety.

· Reflection: where and why do we generate waste

· Option generation

· Feasibility analysis for selected options

· Implementation of the CP options

· Controlling and continuation by setting up a systematic way for on going improvement.

A basic parameter in the evaluation of an option is the cost effectiveness of the CP opportunities. Costs of the change are weighted against the savings that result. Costs are reported as either operating costs or capital investment costs depending on the nature of the expenditure. CP uses the payback period to measure the feasibility of the investment.

CP defines capital investment as the sum of the fixed capital costs of design, equipment purchase, installation and commissioning, costs of working capital, licenses, training, and financing. CP assumes that operating costs will decrease due to the changes affected by the CP project, and thus reported as an on-going saving.

The published data about these projects follow.

Paper and Cardboard Industry

Four companies participated in the CP project. We will call these companies A, B, C, and D.

The four applied CP options and had total annual savings of $252,342 at a total investment of $114,080 with a payback period of 0.452 years, which is a short period. (Appendix 1)

Additional benefits of the adoption of the CP options are:

 Company A decreased its fuel consumption by 10%, and increased the volume of production by 6.4%.
Company B achieved savings in water consumption, which resulted in a 4.2% of cost.

Company C achieved a decrease of 33.3% in water consumption and 13.3% in energy consumption. 

Company D saved 4.7% of cost of production due to paper waste recovery.

Plastic processing Industries

Five companies participated in the CP project. We will call these companies A, B, C, D, and E.

The five companies applied CP options and had total annual savings of $274,264 at a total investment of $95,200 with a payback period of 0.347 years. (Appendix 1) 

Additional benefits of the adoption of the CP options are:

Company A achieved savings in energy consumption for lighting of 33.33%, and had an increase in revenue of $2,700 per month.
Company B reduced fuel consumption by 34.65%.

Company C reduced PVC and PC waste by 63.64%.

Company D had reduction of Diesel consumption of 23.856%.
Company E decreased energy consumption by 4%, and had 0.2% of plastics from pipes

cuttings recycled.

Small Dairies
Four companies participated in the CP project. We will call these companies A, B, C, and D.

The four companies applied CP options and had total annual savings of $49,600 at a total investment of $8,600 with a payback period of 0.173 years. (Appendix 1)

Note that one of the companies had cost savings at zero investment.

Additional benefits of the adoption of the CP options are:

Company A decreased its electricity consumption by 35.58%.
Company B decreased the cost of gas consumption for vehicles by 22.594%.

Company C decreased the cost of packaging by 13.62%.

Company D decreased the cost of fuel consumption by 15.56%.

Fruit and Vegetable Canning
Four companies participated in the CP project. We will call these companies A, B, C, and D.

The four companies applied CP options and had total annual savings of $197,000 at an investment of $215,000 with a payback period of 1.09 years. (Appendix 1)

Additional benefits of the adoption of the CP options are:

Company A decreased fuel consumption of the boiler by 50%.
Company B decreased the cost of fuel oil consumption by 63.68%.

Company C decreased fuel consumption by 36%.

Company D decreased the cost of brine recovery by 11.36%.
Interviews with owners and managers of factories

Cement Industry 

Quality managers in two large cement factories confirmed that their firms are ISO 14001 certified, and that they use environmental Management Systems (EMSs), pollution prevention, and quality management. According to one of the managers, the integration of the EMSs into the current system requires major changes to the production cycle and additional costs. The Environmental processes used include:

“ Recycling the water used in cooling to use it again, Co-generation, i.e. Condensing the exhaust emissions in a boiler into steam, which is used in a steam turbine to generate electricity. The use of filters for smoke emissions, and the use of recycled packaging bags”. 
Although the mission statement of the companies stressed environmental protection and the use of EMSs by the companies, the researchers noted that environmental costs were not recorded as separate costs but within the company expenses and costs. According to one of the managers:

“Our companies benefited financially from investing in the environmental processes.”
The second manager added:

“Applying EMS helped the company recycle the spoiled units and reduce part of its costs. In addition, the improvement of the firm public image was a cause for increasing our sale and thus or profitability. 
Paints Industry

The researchers interviewed five managers of different paint firms. They noted that all of them did not use EMS. Owners of three small size factories stated that they cannot afford the implementation of EMS because of the size of their operations. One manager owner of another paint factory stated that his factory is ISO 9000 certified. However, when he described the processes used in his factory, the researchers noted that the certification was used as evidence of compliance but with no real performance as to application of EMSs.
The manager of a large paints factory said when asked if his firm is using EMS: “We do not use EMSs because its application is costly. The firm does not use external environmental protection processes because penalties for environmental damages entail a long procedure and are rare especially due to the instability in Lebanon.” 

Leather Industry
The owner of a medium size factory involved in the manufacture of soles for shoes stated: 
“The firm cannot afford to implement EMSs in their factory especially in the prevalent difficult economic condition in the country. We are facing a lot of problems nowadays and we have no time for any new ideas”.
However, he added:

“My aim in the future is to have an environmental friendly production process.” 
Metal Tubes Industry
The researchers interviewed one of the managing owners of a medium size metal tubes manufacturing firm. He said:
“Emissions result only from the power generators and we have installed tall chimneys and filters. We also recycle the waste plastic generated by the production of caps to the tubes. The recycled plastic is used again in the production of caps. In addition, our factory is sealed so that we do not cause noise pollution. We also buy cotton cloth, which are waste discarded by cotton clothes factories, to use in cleaning the ink plates and oil spots in our factory.  Nevertheless, we do not use environmental accounting.” 

Mineral Water Industry
The production manager of a large size bottled mineral water factory stated that the factory is implementing environmental processes that are resulting in profits to the factory. He reflected saying:

“We recycle the plastic bottles. In addition, we test the diesel used as a fuel in the factory in order to maintain a low level of harmful chemicals in the composition of the diesel. This leads to lower combustion rate and the damages to the machines. We try hard to reduce the damage on the environment.”
The researchers, after examining the accounting records of the firm, noted that the firm reports the profit from using environmental friendly processes.
Paper Tissue Industry

The production manager of a medium size ISO certified plant stated that the company is using environmental protection measures that benefit the firm. He said:

“Our company recycles pre- and post-consumer paper. The plant buys used newspapers, magazines, and books and discarded papers from schools and universities in Lebanon and other countries in the region to be recycled into the final product. The plant also has a water filtering station. The filtered water is used in the production process. We realize   savings in costs from the above processes, but not in a special environment accounting context.”
Poultry Industry

The owner of a medium size poultry company stated that his factory uses the highest technology in hygiene, as this is important for the health of the consumer. He added:

“The factory is equipped with a waste- water treatment facility, and the treated water is used in irrigation of non-edible plants. The firm benefits from its environmental policies by reducing costs, building a good image. We sell healthy and clean products, and we are concerned with the protection of the environment.” 
He concludes by saying:  “We do not use a special environmental accounting system.”
Interviews with Officials of the Lebanese Association of Certified Public Accountants (LACPA)
When asked about the availability of environmental accounting standards in Lebanon, the officials of LACPA stated that not all Lebanese Companies follow the International Financial Reporting Standards. 
One of the officials said: “from our experience in auditing Lebanese companies, environmental costs are reported within other costs (hidden costs), and not separately. Hence an environmental asset would be reported as a plant asset if a filter or a new more efficient manufacturing machine is purchased to be used in environment protection activities, and not as an environmental asset.”

 The official added:” that environmental reporting is not obligatory in Lebanon.”
Interviews with officials of the Lebanese Ministry of Environment (LMoE)
One of the comments mentioned by one of the officials of the Ministry of Environment stressed that, the laws that govern the licensing organizations do not address environmental licensing such as licensing for emissions and liquid and solid waste disposal. The official added:  “the LMoE, and despite its limited budget and resources (only six engineers responsible for monitoring and inspection of industrial facilities in all Lebanon) established scattered standards and conditions that regulate the industrial effect on the environment. These standards have a week enforcement power because they did not obtain the required legal and judicial approvals.”
When the researchers interviewed the second official, they noted that the environmental decrees in Lebanon address, as a primary concern, the impact of the industrial sector on the public health, and the impact on the environment is a secondary concern.
The official added saying: “the problem is not only the weakness of the environmental decrees but also in the enforcement of these decrees. Enforcement is hindered by the shortage of professional personnel who monitor the application of the decrees and who would suggest new decrees, and by the laxity in imposing penalties and fines on the facilities that do not abide by environmental laws. The law established the right for any individual to complain about damages caused by an industrial facility in the neighborhood. The complaints are raised to the Governor and the Ministry of Interior would inspect the facility to ensure that the facility is harming the environment, and accordingly it issues warnings to the facility. If the facility does not reinforce the needed measures to prevent the damage, further penalties are implemented on the facility. The law states that the penalties can reach the temporary closure of the facility and forcing it to repair its manufacturing process in order to prevent the damage.” 
Interviews with Officials of the Industrial Research Institute (IRI)
The officials of the Industrial Research Institute (IRI) interviewed mentioned that IRI is the only accredited body in Lebanon, and it is a non-profit Lebanese institution for studies, industrial research and scientific testing and analysis. IRI is linked to the Ministry of Industry by law. 
The official also stated that IRI is involved in industrial research and maintenance of industrial standards, and that IRI offers certification activities that cover system, product and certification of persons. The official noted also that  

“The industrial sector contributes to the air, water, and soil pollution in the country… IRI is a partner with international organizations to help small and medium size industries in different aspects.
Another official stated: 
“The institute hosted the Lebanese Cleaner Production Center (LCPC) for around four years now.  LCPC is considered as part of IRI.” They added that” international organizations are providing funds for conducting awareness seminars on the implementation and benefits of environmental protection programs to the company and society.  The main difficulty faced in implementing these projects is convincing the owners of the industries to invest in implementing these programs. Industrialists are willing to apply these programs when they are convinced of their positive results in reducing their costs.”
DISCUSSION 

Although Lebanon is not an industrial country, its industrial sector contributes to the air, water, and soil pollution in the country. The Lebanese industrial sector, pressured by government regulation, environmental conscious customers, interests of investors and employees, public awareness, and environmental organizations, found it necessary to improve its environmental performance.

Based on the interviews with industrialists, Lebanese industries implemented environmental protection processes in different capacities. The large industries with international operations implemented Environmental Management Systems (EMS) and acquired costly International certifications for these EMSs to be able to be players in the global markets.
In addition, the large Lebanese industries can afford to construct wastewater -recycling facilities, use co-generation methods to save energy, use filters, and use recycled material in their production. These firms benefited financially from applying the EMSs, which is a main convincing reason for these firms to implement the EMSs. The practices of these firms are in line with Florida and Davison (2001), that firms adopt EMSs to reduce costs and improve productivity and profitability.
Medium and small size industries, which comprise the majority of the Lebanese 
Industrial firms normally, cannot all afford the costs of EMS and certification. Their financial situation is currently worse due to the political instability and conflict that Lebanon has been experiencing for the past three years. To help these industries implement EMSs to protect the environment and the health of the Lebanese citizens, the LMoE entered into agreements with International organizations to provide funds for programs that help medium and small size Lebanese industrial firms to establish EMSs. 
One such program is the Lebanese Center for Cleaner production (LCPC). The interviews with officials of the LCPC showed that the industrial firms had to be convinced of the benefits that they incur by integrating the Cleaner Production (CP) options into their production systems. The published data showed that the industries, which participated in the project, applied some of the CP options. The benefits to these industrial firms were, better employee training, cleaner production processes, decrease in cost, financial savings, increase in productivity, and reduction in quantities and costs of fuel and energy consumption.
On the other hand, some of the industrial firms interviewed by the researchers did not implement EMSs because they are costly, and mainly because enforcing penalties on environmental damages is a long procedure, and is rarely implemented because of the political situation in Lebanon. The interviews with officials of the LMoE confirm that the shortage of professional personnel weakened the monitoring of industrial firms’ environmental performance. The result is non-environmental industrial firms, which are not detected by governmental institutions. In such situations, public complaints from damages caused by these firms are one way of informing the governmental institutions about industrial firms, which are harming the environment. Although the process of response to such complaints is long, it would lead to remedies to the situation in most of the cases.
 The industrial firms, which were interviewed by the researchers, did not use special environmental accounting systems for reporting environmental costs, assets, and liabilities because environmental accounting and reporting is not obligatory in Lebanon. The interviews conducted with the officials of the Lebanese Association of Certified Public Accountants confirm this statement. In addition, most medium and small size industrial firms use the Lebanese accounting system, which does not include standards of environmental accounting and reporting. By using such accounting systems for reporting, the industrial firms fail to report environmental costs within their proper cost pools and instead add them to operating costs. Similarly, they report environmental assets within the plant assets of the firm. Hence, these costs would be hidden in other cost pools.  The result is distorted reported costs. 
From the above it can be seen that P1, namely that Lebanese Industrial firms use Environmental Management systems, is not fully satisfied by the sample of Industrial firms chosen for this case study, as not all companies are implementing EMSs. (Appendix 2, Table I) 
In addition, P2,  namely that, Companies that implement Environmental Management Systems experience increase in profitability and financial benefits, is satisfied by the results of the interviews and the published data, which indicate that all the Industrial firms in the sample that implemented EMSs, experienced cost savings, and other financial benefits. In addition, these firms achieved lower levels of fuel and energy consumption, water waste, solid waste, and higher levels of productivity. (Appendix 1, and Appendix 2, Table I)
As to P3, namely that,  Lebanese Industrial firms use special environmental accounting systems, the results show that the firms in the sample do not use special environmental accounting and reporting systems. In addition, the environmental costs are not reported in separate environmental accounts, but are reported in operating, and asset and liabilities cost pools. (Appendix 2, Table I)
CONCLUSION

The growing importance of the environmental variable requires businesses to modify their strategies. Business executive can be re-active, anticipators, or innovators in their environmental strategies. In Lebanon, which is a developing country, most managers are re-active towards the environment: they act when the problem occurs. 


Managers implement EMSs to satisfy regulation and protect the environment, and to improve company image. They believe that by compliance with environmental regulation, they fulfill their environmental duties. If these managers, are given further incentive, they would move to being performers in environment protection. A major incentive is the financial benefit from implementing EMSs. An argument here is being able to measure the cost of the environmental protection processes, in order to measure the benefits or losses incurred by the company that implements such a process. Hence, an environmental accounting system is needed, that would apply environmental accounting standards to identify, accumulate, measure, and report the environmental costs, both hidden and visible.

This paper was prepared as a pilot study of the effect of the Lebanese Industrial firms on the environment, methods used to protect the environment, the role and enforcement of environmental regulation, and accounting and reporting for environmental costs. The limitations encountered by the researchers in gathering information for this study, that were mentioned before, affected the scope of the study.

Industrial firms in Lebanon operated in a chaotic pattern during the civil war that hit Lebanon for more than fifteen years. They affected the air by their polluting emissions, and the sea by dumping their liquid waste in it, and the soil by burying their solid waste in it. When the war ended, the Lebanese government created the Ministry of Environment (LMoE) with an environmental legislative and monitoring role. 


Although they are pressured by regulation, international organizations, national environmental organizations, and customers, Lebanese Industrial firms voluntarily apply the EMSs in a selective manner. They boast their care for the environment, but at the same time, claim it is costly to integrate EMSs in their business operations. As a result, they choose some environmental protection options to implement, mainly when these options result in financial benefits, which is the case in most of the Industrial firms, studied. This leads to the deduction that Lebanese Industrial firms implement EMSs to improve the organizational costs. 

The researchers believe that EMSs should be integrated within the organization’s culture to be effective. Management and staff training and acceptance are important factors for the success of the system. In addition, these systems should be innovative in order to be able to adapt to future changes in the environment and the technologies needed to cope with these changes. For Lebanese Industrial firms to be more active in the environment protection, the capacity of the LMoE and other environmental institutions should be strengthened, particularly through administrative reform, which would result in employing the right persons to the right jobs.

In addition, to ensure the enforcement of environmental legislation, the roles of the different ministries and organizations involved in environmental management and monitoring, should be redefined in order to reduce the confusion in the procedures of law enforcement, and to establish the needed coordination among them.

To ensure, that more Industrial firms, are able to participate in protecting the environment, more funding from International organizations should be made available to medium and small size firms to enable them to use new technologies in their manufacturing that are environmental protective.

The current accounting systems used by Lebanese Industrial firms should be reviewed, and the possibility of extending them to include environmental accounting is to be studied. The limitations in the information gathered for this pilot study, limit the scope of studying the possibility of extending the accounting systems to generate environmental accounting system.

In Lebanon, the political climate plays a big role in the implementation of new policies. Political instability in the country changes the priorities of the government, and the willingness, of International organizations to provide Lebanon with funds especially for environmental projects.
We believe that, Lebanon, a small, instable country, has achieved some positive steps in environmental protection. The researchers aim in the future to extend this study to include thorough analysis of the financial performance of adopters of Environmental Management Systems for the whole life cycle of the product, and be able to come up with a proposal for extending the currently used accounting system to include environmental costs.
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Appendix 1
Paper and Cardboard Industry

	Company
	Investment
	Savings per year
	Payback Period (years)

	A
	$26,880
	$74,810
	0.359

	B
	$86,000
	$163,000
	0.527

	C
	$1,000
	$13,312
	0.075

	D
	$200
	$1,220
	0.164


Plastic Processing Industries

	Company
	Investment
	Savings per year
	Payback Period (years)

	A
	$0
	$31,679
	0

	B
	$50,000
	$87,000
	0.575

	C
	$45,000
	$119,942
	0.375

	D
	$38,000
	$32,430
	1.717

	E
	$200
	$3,213
	0.062


Small Dairies Industry

	Company
	Investment
	Savings per Year
	Payback Period (years)

	A
	$0
	$9,600
	$0

	B
	$5,000
	$15,000
	0.334

	C
	$2,600
	$17,000
	0.153

	D
	$1,000
	$8,000
	0.125


Fruit and Vegetable Canning Industry

	Company
	Investment
	Savings per Year
	Payback Period (years)

	A
	$102,000
	$67,000
	1.522

	B
	$26,000
	$22,000
	1.182

	C
	$37,000
	$48,000
	0.770

	D
	$50,000
	$80,000
	0.625


Appendix 2
Table I. Interviews with Industrial Firms
	
	Use of environmental systems
	Use of environmental accounting
	Benefit From the system
	Find the environmental systems as costly

	Cement industry, 2 firms
	Yes
	No
	Yes
	Yes

	Paints Industry, 5 firms
	No
	-
	-
	Yes

	Leather industry, 1 firm
	No
	-
	-
	Yes

	Metal Tubes industry

1 firm
	Yes


	No
	Yes
	No

	Mineral Water industry 1 firm
	Yes
	No
	Yes
	No

	Paper Tissue Industry, 1 firm
	Yes


	No
	Yes
	No

	Poultry Industry, 1 firm
	Yes
	No
	Yes
	No

	Paper and Cardboard Industry, 4 firms
	Yes
	No
	Yes
	No

	Plastic processing Industries, 5 firms
	Yes
	No
	Yes
	No

	Small Dairies, 4 firms
	Yes
	No
	Yes
	No

	Fruit and Vegetable Canning, 4 firms
	Yes
	No
	Yes
	No


Table II.
	Interviews with officials of the Lebanese Association of Certified Public Accounts (LACPA)

	1. Lebanese industrial firms record environmental costs as company expenses (hidden costs)     

2. Assets needed for environmental protection are included in the plant assets & not separately as environmental assets.

3.  The Lebanese law does not oblige environmental accounting reporting.

4. Not all Lebanese companies follow (IFRS). Many still use the Lebanese Accounting system.


Table III.
	Interviews with Officials of the Lebanese Ministry of Environment (LMoE)

	1. The standards had a weak enforcement since they were not judicially approved. 

2. Environmental decrees had as a primary concern the effect of the industrial sector on health. The effect on environment was treated as a secondary concern. 

3. The enforcement of decrees is weak because there is a shortage of professional persons who monitor the application of decrees, and the laxity in the implementation of penalties. 



Table IV.
	Interviews with Officials of the Industrial Research Institute (IRI)

	1. Offers certification activities that cover systems, product and certification of  persons.

2. IRS is a partner with international organization to help small & medium size industries in different aspects.

3. Partnered with international organizations that are providing funds for environmental protection programs for industrial facilities, mainly on the Cleaner Production Project.
4. Industrial firms participated in Cleaner production when they were convinced of the cost savings generated from adapting environmental management systems.


[image: image1][image: image2][image: image3][image: image4]
Financial Statements





Balance sheet                                Income statement           Notes


Assets                                                 Costs                                    Accounting Methods


Capitalized costs                         Cleanup costs                   Disclosures


Rights of Recovery                     Exit costs


Emissions Credits                        Pollution control costs


Asset Impairments                                 Damages


Liabilities


Loss contingencies


Remediation Liabilities


Guarantees


Asset Retirement Obligations
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