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Chapter 1 

General Introduction 



1 Introduction 

This thesis focusses on environmental management as it operates in practice in 

developed industrial countries like the USA and Western Europe. As toxics are a 

main concern for many companies (1) this thesis emphasizes the environmental 

management of toxics. 

In this thesis the following definition for toxics is used: substances that may cause 

harm to people and other organisms by interference with vital processes. Because 

toxics have both environmental and workplace impacts integration of environmen

tal and workplace management will be important (2). 

Environmental problems and threats to human health that arised from environ

mental problems have given rise to the concept of sustainable development in world 

policies, which was introduced by the Brundtland Commission in 1987. The con

cept of sustainable development was given weight in 1992 by the RIO Earth 

Summit which generated conventions on biodiversity and climate change, and gene

rated a vast menu of activities known as Agenda 21 (3). What sustainable develop

ment means in practice for economies and industries is not thoroughly clear (4). 

Industries not only have to adopt cleaner production, to reduce the pollution, the 

(hazardous) waste and the toxics (use and releases) on which this thesis focusses but 

also structural economical changes are needed (4). 

1.1 Environmental management development 
In the early 1970s the (top) management of large industries became increasingly 

involved in environmental issues (5). The actual and potential impacts of environ

mental issues on total corporate operations did influence corporate policymaking. 

The extent of these influences was governed on the one hand by the product, the 

process, pollution and available pollution control technology and, equally by such 

factors as legal requirements, community pressures, economic feasibilities and 

managerial philosophy. Industries did respond by developing specialized units in 

order to address pollution by pollution control. 

The corporate environmental policies did undergo rapid changes responding to 

new laws, regulations, and pressures from external constituents (1). In the compa

nies policy making, most weight was given to legal and regulatory requirements. 
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The necessity to stay within the limits of the law was about twice as important as 

social responsibility in the USA, Europe and Canada (1). Environmental costs were 

rapidly growing due to operating expenses necessary to maintain compliance with 

the numerous complex environmental regulations (6). Companies did have to learn 

how to measure, report and manage environmental impacts. During this develop

ment process environmental, health and safety departments in corporations have 

grown substantially in both size and importance. 

1.2 Toxics regulation 
As toxics are central in this thesis, toxics regulation will be important (1). In this sec

tion the development of toxics regulation is briefly described. 

By the 1970s it became clear in the USA and Europe that the regulatory mecha

nisms for dealing with toxics emissions (water, air) and waste were inadequate. 

Concerning chemical production the regulatory activities were exclusively focused 

on the end point of the cycle, which caused a virtually unrestricted flow of chemi

cals onto the market (7). The efforts to reduce the toxic pollution were mainly focu

sed on pollution control (end of pipe measures). The pollution control programs in 

practice were heavily related to production, but included also material selection and 

to a lesser degree product design, choice of suppliers, and product use and disposa-

bility (5). In thel 980s policies began to shift from pollution control to pollution pre

vention (8). The regulatory response to the shortcomings in toxics reduction emer

ged in the USA with new legislation including a.o. the Toxics Substance Control Act 

(TCSA 1976) the Hazardous and Solid Waste Amendments to the Resource and 

Recovery Act ( RCRA and HSWA) and the Pollution Prevention Act (PPA 1990). In 

the PPA pollution prevention is defined as a 'source reduction'. Furthermore pro

grams as the EPA 33/50, aimed at toxic release reduction, were executed. Measures 

by companies taken to reach toxic reduction are however, predominantly end of 

pipe measures and on-site recycling (7). 

In Europe, the European Community's (EC) policy on commercial chemicals, 

more than 20 years old, was reinvigorated by the amendments to the Treaty of 

Rome in The Single European Act (1992) reinforcing environmental protection. 

What is now the European Union (EU) developed rules and regulations concerning 

issues as classification of toxics and the transport of toxic waste. 

The EU legislation banned some chemicals (for example chlorofluorocarbons, 
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polychlorinated biphenyls), for several other chemicals the use is (severely) restric

ted. However a number of the banned or severely restricted chemicals are still 

exported to other (developing) countries (9). The EC agreed in 1994 to start investi

gations into the hazards of chemicals on the European market, in order to restrict 

the risks. Unfortunately no single chemical is fully investigated yet (10,11). A revised 

EU chemicals strategy is to be expected at the end of 1999. 

According to EU legislation the health, safety and environmental information 

about dangerous chemicals should be provided by the supplier or producer in mate

rial safety data sheets and labels (12,13,14,15). 

Pollution prevention regulation is hardly developed. In the EU a first attempt is 

the Council Directive (16) concerning integrated pollution prevention and control 

(that came into force in October 1998). This Directive aims at limiting the emissions 

of (indicative) listed chemicals on the basis of an integrated approach to air, water 

and soil in new installations in a wide range of industrial sections (17). 

Reporting requirements such as the TRI (Toxic Release Inventory, USA) 

together with the Clear Air Act Amendments (USA 1990), which have led to a num

ber of emission quantification techniques of hazardous air pollutants, are not yet in 

place in Europe. However the EU Council Regulation on a community eco-

management and audit scheme seeks that companies not only adopt an environ

mental policy consistant with regulatory compliance, but commit to continuous 

improvement in a proactive way (18,19). This regulation together with the require

ment for dissemination of environmental information to the public and other regu

lations (16) require also an effective methodology for quantifying such emissions. 

Other organizations developing policies for and / or monitoring hazardous che

micals are the Organization for Economic Cooperation and Development (OECD) 

and the North Atlantic Treaty Organization Committee on the Challenges of a 

modern Society (CCMS). 

Toxics rules and regulation concerning workers health and safety are well develo

ped in the USA and Europe and compel responsible action. Unfortunately in many 

countries, including the USA and the Netherlands, governmental policies aimed at 

environmental problems are separated from policies concerning the working envi

ronment (8). For more than two and a half decades, various government policies 

and industry responses have been developed to manage toxics related hazards pre

sent at each stage of the production cycle. These policies and activities however, 
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have failed to substantially address the problems of toxics generation and use bey

ond the question of management and disposal (8). 

1.3 Components and tools of environmental management 
Environmental management systems have developed gradually into standardized 

systems as BS 7750 and ISO 14001, with components as policy, organisation, 

management program, objectives and targets, monitoring and audits (20,21). 

Environmental issues should be integrated in all activities of a company. Epstein 

(21) mentions 10 components of corporate environmental integration: develop

ment of a corporate environmental strategy, integrating environmental concerns 

into product design systems, systems for identifying, organizing, and managing 

environmental impacts, information systems for internal reporting, internal envi

ronmental auditing systems, external environmental reporting and external envi

ronmental audits, costing systems, capital budgeting systems, integrating environ

mental impacts into performance evaluation systems, implementing a corporate 

environmental strategy. 

To reach a comprehensive environmental management system more compo

nents should be integrated. Life cycle methods (22,23,24,25) should be integrated in 

order to reduce the environmental aspects of processes and products also for iden

tifying and reducing the toxics. Purchasing should be part of environmental 

management to reduce the impact of bought products and materials, for toxics 

reduction and to extend the environmental management beyond the own produc

tion chain to the supplier. Moreover systems should be in place to quarantee the ade

quacy of information about the products that are purchased. In order to prevent a 

shift of impacts or risks from the general environment to the working environment 

health and safety management should be integrated. Moreover to achieve substan

tial results to toxics reduction activities in companies, toxics use reduction (TUR) 

should be part of all components of the environmental management system 

(20,21,26,27). 

Among the environmental management components the development of environ

mental monitoring has been an important issue. Legislation and external criticism 

on the environmental performance of companies have been a factor in this deve

lopment. Also the growth of environmental costs for example clean up-, liability-, 

shutdown costs (28) and environmental investments have been an impulse to this 
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development in monitoring. Monitoring is increasingly needed for environmental 

management in order to develop the corporate environmental strategy, managing 

the environmental program, setting the targets and controlling whether the targets 

are met, making environmental management decisions (21), reporting for legal pur

poses and reporting the environmental performance. 

1.4 Outline of the present thesis 
In this thesis the following components of environmental management are 
studied: 

- monitoring, 

- Material Safety Data Sheets as an information source, 

- environmental management in purchasing, 

- life cycle methods in environmental management, 

- toxics use reduction, 

- toxics use reduction in processes. 

This is done as follows. 

Chapter 2. For comprehensive improvement oriented environmental manage

ment including the management of toxics a monitoring system is needed. In this 

chapter seven large internationally operating companies were studied to obtain furt

her information as to why companies are performing environmental monitoring 

and for which purposes. Furthermore was investigated on which level (corporate, 

business unit, site) monitoring is taking place and how the results are obtained, used 

and controlled. Environmental costs monitoring was also a target of this study. 

Chapter 3. To develop a management strategy addressing the toxics and to imple

ment the strategy in the company, adequate information about the compounds used 

is needed. Material Safety Data Sheets are supposed to contain information to 

implement measures necessary for safety and protection of health and the 

environment. 

In this chapter the correctness and completeness of Material Safety Data Sheets 

are investigated focusing on the toxicological information. 

Chapter 4 . The integration of environmental management in all of the compa-
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ny's activities includes the activities of the purchasing department. A purchasing 

department of a company may contribute to pollution prevention and the reduc

tion of toxics. Because the purchasing department actually buys materials and pro

ducts, the purchasing department is in a strategic position to contribute to preven

tion in the field of toxics substances or toxics reduction. Furthermore the purcha

sing department may be helpful in the prevention of waste and emissions by sup

pliers, by including prevention related requirements relevant to environmental per

formance of suppliers in purchasing procedures or contracts. 

In four companies the potential and actual role of the purchasing department in 

pollution prevention and toxics reduction is studied. 

Chapter 5. It is important for a company to understand the overall environmental 

impacts of the company's activities. An environmental management tool to take 

into consideration the whole impact of the production-consumption chain of the 

products is life cycle assessment (LCA). The internalization of life cycle methodo

logy, use, and application to company's products is studied in seven large interna

tional companies. Furthermore is investigated if these companies experience pro

blems in performing life cycle studies. Another issue discussed is the involvement 

of the purchasing department in the development of the life cycle studies and the 

extent to which LCA methods used include the toxics. 

Chapter 6. The aim of this chapter is to find out in 10 large international compa

nies why and how they are reducing the toxics (releases and use). Therefore the 

study comprised questions to find out the reasons for toxics reduction, the methods 

used, the implementation of toxics reduction in the companies and to find out 

whether toxics reduction is achieved. As the use of toxics may cause problems to 

both the open and the working environment the possibity exists that toxics reduc

tion causes a shift of risks or impacts. How to prevent shift of risks or impacts is 

also an object of this chapter. Furthermore the role of the purchasing department 

in toxics reduction is investigated. 

Chapter 7. Most source reduction will come from industry as it reevaluates and 

redesigns its production processes. Processes may be the subject of many modifica

tions in order to reach toxics reduction. The target of this chapter is the practice of 
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reducing of toxics by modifying processes. In the study five modified processes in 

large companies, the methods used and the reason for modifying are analyzed. As 

toxics have an impact on the working environment the possiblity exists that caused 

by substitution the risks shift from the open environment to the working environ

ment. Therefore it is asked whether the environmental department is integrated 

with the department of risk, safety and health and information is gathered about the 

working environment before and after modifying the processes. Because pollution 

prevention is potentially the most cost-effective method for environmental 

management the chapter also deals with questions about the costs. 

Finally in chapter 8 the overall findings concerning environmental management and 

toxics reduction in practice will be summarized. 
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