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For the past few years, the focus of several international regulatory agencies has been
on the examination of the different systems of chemical safety regulations in an effort
to define criteria that would unify various global standards.  At the current time, this
work in developing a globally harmonized system continues to progress and make
strides towards reaching this goal.  As the conclusion of these efforts nears, the
attention must shift from what the criteria and regulations of the system will be to
how those rules and conventions will be implemented by the various governmental
agencies, and by the companies that manufacture, import or distribute chemical
products.

The very nature of harmonizing different chemical regulations implies that changes
will need to be made to the existing procedures in order to comply with these unified
rules.  As beneficial as these regulatory changes promise to be, the fact remains that
much effort will be required in order for the affected governmental agencies and
private companies to make these necessary adjustments.  From a chemical safety
perspective, these changes will include updating material safety data sheets, product
labels, transportation classifications, and software packages.  Before such documents
can be updated, regulatory changes may prompt the need for products to be tested for
additional physical and toxicological properties.  All of these considerations will
result in an expense of both time and resources in order to fulfill the demands of
harmonization.  This paper will provide some examples of what this effort may entail.
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With the attention of several international regulatory agencies on the examination of
the different systems of chemical safety regulations, an effort to define criteria that
would globally standardize various policies has been undertaken.  Currently, this
work continues to progress toward developing a universally harmonized system.  As



the conclusion of at least some of these efforts approaches, the attention will change
from what the criteria and regulations of the system will be to how those rules and
conventions will be implemented by the various governmental agencies and by the
companies that manufacture, import or distribute chemical products.

A primary implication of harmonizing different chemical regulations is that changes
will need to be made to the existing requirements in each participating region in order
to comply with these unified rules.  Although these regulatory changes are promising
to provide the beneficial results of increased chemical hazard knowledge and
improved communication, the fact remains that considerable effort will be required in
order for  companies and government agencies to make these necessary adjustments.
From a chemical safety perspective, these changes will include reviewing and
updating safety data sheets, product labels, and possibly transportation classifications.
In addition, changes will need to be made to software packages used in the
preparation of these classifications and documents, and to training and certification
programs.  Prior to updating the hazard communication documents, regulatory
changes to classification procedures may prompt the need for more information to be
gathered for chemicals and products.  This need may require that sharing of existing
information take place or that some chemicals be tested for additional physical and
toxicological properties.  All of these considerations will result in an expense of both
time and resources in order to fulfill the demands of harmonization.  The creation and
application of a globally harmonized hazard communication system also brings about
other considerations.  These items include jurisdiction, enforcement, legal and civil
liability, and the necessary interaction of government agencies.  Although the topic of
this paper relates to global harmonization, the examples and comparisons provided
will be limited primarily to the industrial or professional chemical product regulations
relevant to the United States of America, Canada, and the countries of the European
Union.
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Chemicals have been in use in various forms for a considerable portion of human
history.  The industrial revolution brought about an increase in the utilization of
chemicals that has continued to accelerate to the present day.  This increased use
includes the production of higher volumes of existing chemicals as well as the
development of new chemical compounds.  As chemicals have become more
prevalent in commerce, so too has human and environmental exposure to these
substances.  Several decades ago, the realization that chemical exposures, even at low
levels, could lead to adverse effects on both the human population and the
environment led to the origin of various governmental movements to regulate this
interaction.  These regulations began to a certain degree in the isolation of the nations
that first enacted them.  International relations and trade interactions had not evolved
into the global strategies that are seen in the present, and so most countries proceeded
to create regulations that were best suited to their own social, political, and economic
considerations at that time.  As the end of the twentieth century approached, a much
more comprehensive consideration of global interactions has led to steps to harmonize
international chemical regulations including the area of hazard communication.

Based on information gathered from the LOLI for Windows regulatory database
with regard to several chemical inventory lists, there are approximately 180,000



chemical compounds recognized for use in various regions around the world.  This
number increases when those chemicals considered exempt or proprietary are
included.  Typically, chemical inventories do not single out those chemicals that are
considered hazardous, but rather only track chemicals that are in use commercially.  It
is when the hazardous subset of this larger number of chemicals is considered that the
differences in various regulations of these substances become apparent.  An
examination of regulatory lists such as occupational exposure limits, designated
carcinogens, and other hazardous chemical registries reveals that only a small
percentage of the total substances used commercially are identified as hazardous.
Since these hazardous chemical listings are not inclusive, procedures need to be in
place by which to evaluate the balance of the commercial chemicals and determine
the potential for detrimental effects.  This area of hazard classification is one of the
focal points of the global harmonization system.  By coordinating the basic criteria
used in the classification of hazardous substances and mixtures, the use of these
compounds internationally can be facilitated.
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A brief description of some of the current procedures in place with regard to product
stewardship including registration, classification, product documentation, and health
and safety training will help to illustrate both the need for harmonization, and the
factors involved for an examination of its implementation.

In Europe, the majority of countries require some form of product registration.  This
requirement at the product level is in addition to the substance registration that is
covered by the EINECS and ELINCS chemical inventories.  Registration is country
specific and can be as simple as requiring that a copy of the product safety data sheet
be submitted. However, the process may be as complex as completing a form calling
for additional information such as complete chemical composition, anticipated
quantities to be produced or sold per year, type of product, and the name and address
of the manufacturer contact in that country.  This process may include a fee as well,
however, this is required by only a few countries.  In North America, the requirements
are different.  Neither the U.S.A nor Canada has specific product registration
requirements for general industrial chemical products, however pesticide and
pharmaceutical products are subject to such requirements.  For industrial chemicals,
registration occurs at the component or substance level.  In the U.S.A. chemical
substances that are manufactured, imported, or distributed for commercial use are
required to be registered on the Toxic Substance and Control Act (TSCA) inventory
list, unless they are exempted from such a requirement.  In Canada, the procedure is
similar except that the inventories are the Domestic Substance List (DSL) and the
Non-Domestic Substance List (NDSL).

Perhaps the most significant factor to be considered when addressing hazard
communication harmonization is that of chemical substance and product specific
classification.  The procedure for determining which products are hazardous, and the
degree to which they are hazardous will set the tone for how other areas of
harmonization will be affected.  Also a factor is how much any one region’s set of
existing hazard criteria will need to be altered in order to comply with the new
guidelines.  Each of these issues will influence the amount of time and money that
may be needed for the transition.  In the European Union, the method of hazard



determination or classification is outlined in the Substance Directive 67/548/EEC.
Classification begins at the substance level where the hazards of each chemical
component are determined.  Directive 67/548/EEC Annex I contains a list of
hazardous chemicals that have been classified by the EU Commission.  The use of
these classifications is mandated whenever a listed chemical is present in a product.
For those chemicals not specifically listed in Annex I, a provisional classification
must be determined by the manufacturer or distributor by applying the criteria
outlined in the Substance Directive.  Those chemicals not listed in Annex I and
determined not to meet the criteria of the Substance Directive are considered non-
hazardous and are not subject to the further requirements of this directive.  The
criteria used for this determination is risk based such that the classification and the
associated risk phrases (R – phrases) can be different depending upon the
concentration of that substance in a preparation.  This risk is then carried over, as the
classification and risk phrases for the preparation are determined.  In contrast, the
systems used for component and mixture classification in the U.S.A. and Canada are
hazard based.  In the United States, the mandate and guidelines for conducting a
hazard determination for both substances and mixtures are found in the code of
federal regulations 29 CFR 1910.1200 and are enforced by the Occupational Safety
and Health Administration (OSHA).  These procedures are best illustrated in how the
hazards of mixtures are assessed.  An untested mixture is assumed to have the hazards
of the components present at one percent or greater for those substances that are
health hazards or contribute to any physical hazard of the product, or present at one
tenth of one percent if the component is recognized as a carcinogen.  In Canada, the
hazard determination is directed in the Hazardous Products Act and the Controlled
Products Regulations that is enforced by Health Canada.  These standards outline a
hazard-based system of procedures following similar one and one tenth of one percent
rules.  However, the specific criteria used to classify a substance or mixture as
hazardous is somewhat different than in the U.S.A.  Canada does employ a
symbol/letter-based designation of the hazard classification as part of the Workplace
Hazardous Material Identification System (WHMIS) that is in some ways analogous
to the EU system.  Although all three of these systems have been developed
independently and have inherent differences, each is effective in its own way at
providing the framework of procedures with which to evaluate and classify chemicals
and chemical products.

Once the hazard classification or determination has been completed, it follows that the
hazard communication documents would be created.  These documents consist
primarily of safety data sheets, (i.e. material safety data sheets in North America), and
product labels.  In the EU, the creation of these documents is covered under the
Preparation Directive 91/155/EEC which is a maximum directive such that the
requirement to provide a safety data sheet and the overall content and structure of the
document must be followed by the member countries.  In addition to this EU
directive, the documents must comply with specific national legislations and language
requirements.  In the U.S.A., the preparation of material safety data sheets and
industrial labels is required by the statute cited above for the hazard determination.
This legislation lists the categories of information relating to the physical and health
hazards of chemical products as well as steps to be taken to prevent and address
human and environmental exposures to the products.  What this regulation does not
specifically address is the format that the documents should use.  The formats that are
in use by the majority of chemical product manufacturers in the U.S.A. are the ANSI
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which were developed by a technical committee of the American Chemistry Council
(formerly the Chemical Manufacturers Association).  The ANSI standard for material
safety data sheets recommends a sixteen-section format that is very similar to the ISO
11014-1 standard used by the European Union.  Additional information will appear on
these documents in order to comply with specific individual state regulations
including right-to-know laws.  Canada’s Controlled Products Regulations mandate
that certain specific areas of chemical hazards and hygiene be addressed, but do not
require that a specific format be used.  As in the U.S.A., the ANSI and ISO sixteen-
section formats are recognized and accepted, but there is no governmental regulatory
body enforcing their use.  The labeling requirements for each of these three regions
follow a pattern similar to that of the safety data sheets.  The EU directive requires
that certain information appear on a professional (industrial) product label and in a
particular format, while allowing for country specific regulations.  Providing the
information in the national language(s) is also required.  In the United States, the
industrial label information is regulated along the same lines as the material safety
data sheet.  OSHA regulations outline the categories of information that must appear
on these labels, but the recommendations set forth in the ANSI labeling standard
provide the framework for organizing this information.  As with the MSDS, there is
the use of this standard is not enforced.    In Canada, the industrial labeling procedures
are part of WHMIS and outline requirements for both categories of content and
format that specify the structure of the content, the use of symbols, and presentation in
the language requirements of both English and Canadian French.

Training is another important aspect in the process of product stewardship.  Training
is necessary at many levels.  The personnel that are responsible for determining the
hazards of the products and correctly classifying them according to the current
regulatory requirements need to be fully trained in these areas as well as in chemical
health effects, safety, and hygiene.  Once products are classified, it is then necessary
to ensure that those people who will transport the material and those people who will
use the products are trained in how to read and interpret any hazard communication
documents that are generated based upon the hazard classification.
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From this overview of three representative systems of hazard communication
currently in use, some of the obstacles inherent in harmonizing such procedures
become apparent.   The other items that become noticeable are the issues that will
influence the implementation of these corresponding changes once the new system is
in place.  A better understanding and estimate of the time and cost of putting these
protocols into operation can be gained by a consideration of these factors.

The first factor to be considered is that of legislative strength.  The current systems
each operate by having a combination of both required and recommended content and
format.  In each example provided above, the governing body has set a list of
maximum directives that must be followed.  However, other aspects of chemical
hazard classification and communication are designated as minimum directives
permitting individual countries in the EU and individual states or provinces in North



America, to add or modify the content or format of some portions of these documents.
In some instances, supplemental information may be recommend in order for
companies to comply with voluntary industry standards.   In theory, a global system
that is comprised of one hundred percent maximum directives would achieve
complete unification of all of the various systems in use today, but would not fully
meet with the approval of the participants due to the loss of country specific
requirements.  On the other hand, including too high of a percentage of minimum
directives will achieve very little harmonization.  It follows then that, from a practical
point of view, the new system will also be a mix of both maximum and minimum
requirements.  While the benefits of harmonization would best be served with a high
percentage of mandatory requirements, this will also require the highest amount of
changes to each existing system.  Therefore, as the level of harmonization increases,
there will be an anticipated increase in the time and cost to implement such a system
and an increased resistance by the individual constituencies.

The existing systems for chemical hazard communication or any newly created
system of harmonized criteria and requirements is only as good as the level of
enforcement of these rules.  As good as participation in programs such as Responsible
Care and the ISO certifications may be, they only ensure that participating
companies comply with the outlined standards, and do not guarantee that the chemical
products industry, the workers, and the end users will be better served as a whole.
Only through unilateral, enforceable legislation will this be possible.  In addition to
the statutes requiring harmonization and penalties for non-compliance, the resources
must be present in order to enforce compliance with these laws.  As with most
legislation, it will follow that the level at which the laws regarding harmonization are
enforced will correspond proportionately with the level of compliance, therefore
requiring a proportional allocation of time and resources.

In chemical hazard communication, as in other areas where regulatory compliance is a
prominent issue, the need to have well trained, qualified and in some cases certified
individuals is very important.  At many levels, the subject of chemical regulations is a
dynamic field.  As legislation changes, the responsibility to keep up to date falls on
the regulatory specialists and hazard communication professionals as well as those in
the consulting and information providing fields.  The extent to which the global
harmonization standard changes the existing legislation governing hazardous
chemical classification and communication will be relative to the amount of training
an individual will require in order to understand and employ the new criteria and
protocols.  This training will directly affect the efficiency with which the new system
will be implemented.

Depending upon which system of classification is used in a given region, it may be
the case that the criteria that is adopted for harmonization is either more stringent or
wider in scope than the one currently in use.  In that event, it would be necessary to
reevaluate the chemicals in use based upon the new criteria.  For some of these
chemicals, it is possible that the available information is insufficient to meet the new
requirements.  There may be relevant information that is not available publicly.  A
mechanism for sharing existing information may need to be developed in order to
facilitate the exchange of data and minimize the amount of testing that may need to be
conducted in order to properly determine the chemical classification for a product.  It
may still be necessary to conduct tests to determine physical and chemical property



values for a substance or preparation, as well as derive toxicity information from
methods not utilizing animal testing such as the Corrositex assay used to determine
the corrosiveness of a chemical, and structural activity relationship studies which can
lead to a measure of relative toxicity.  When needed, these factors will add to the time
and cost of instituting the new policies dictated by the harmonization regulations.  In
some regions, a reduction or elimination in permissible animal testing due to political
and economic pressures may create the need to develop alternative protocols in order
to comply.

Included in the differences between the EU, Canada and U.S.A. would be each
region’s judicial climate.  In the United States, the enactment of laws and the legal
challenge to those regulations has interacted to shape the statutes into the form in
which they exist today.  The types of extensive changes that may be brought about by
a process such as regulatory harmonization could entail significant expenditures of
time and money in order to withstand potential legal challenges by interested parties
such as industry, labor organizations, and environmental advocacy groups.  Product
liability is also an issue that could be affected by regulatory standardization.  The
ability to supplement the required information with additional statements can be a
means by which a company affords some protection from product liability.  Any
restrictions imposed by a maximum directive restricting or eliminating this additional
information could lead to legal ramifications relative to the regions considered.

The possibility that the effects of harmonization may be felt outside of the sphere of
chemical regulations can be seen when the area of confidential business information is
considered.  Relative to Canada and the European Union, the requirements for
handling proprietary information in the United States are more liberal.  There are
currently no formal registration procedures at the federal levels, or are there fees
involved as are present in other regional hazard communication standards.  The ability
to declare components within a product as trade secrets for the purpose of hazard
communication is an important business consideration in the highly competitive
commercial markets for certain industries.  In Canada, there is a considerable fee
imposed on each product declaring a trade secret component.  Information regarding
the claim for confidentiality must accompany the fee, and the product is reviewed
every three years at which time the fee must be repaid.  Changes that may restrict
what is currently permissible or impose fees in order to register this confidential
information will influence various business strategies and could affect both the
willingness to accept the new standards and implement the new procedures.
Consideration of how to implement any new legislation from a business standpoint
will add to the time frame already in place for the regulatory specialists to integrate
the new requirements into existing protocols.
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Once the harmonization legislation is enacted and is in effect, a time line will develop
for the implementation process.  The first stage will be to obtain a complete set of the
harmonized regulations and then to acquire not just a familiarity with the
requirements, but rather a command of the laws sufficient to provide classifications
and documents that are compliant.  Depending upon the extent of the regulatory
changes and the number of persons within a company or department needing this
knowledge, this period of adjustment could be weeks to months to implement.  This



process could be facilitated by groups specializing in training and consulting that
provide expert guidance.  These groups will need to be knowledgeable with the
harmonized regulations as well as the prior regional legislation.  The next phase
would entail applying the new classification criteria and protocols to each chemical
substance and mixture preparation as required.  This will include evaluating all
products, even those previously considered as non-hazardous, since the new criteria
may now have a broader scope than previous regulations.  This period will vary due to
the number of individual components used by a chemical manufacturer, the number of
products, and the variability between the products.  Following each new product
classification will be the preparation of updated safety data sheets and product labels.
The factors influencing document preparation will be the same as those for updating
classifications.  For end users, the time associated with harmonization will be related
to the development of training programs designed to provide workers with both
awareness that a new system has been implemented and an understanding of that
system at a sufficient level to ensure a safe workplace and to protect the environment.
Another factor that will affect the time of implementing a harmonization program will
be the number of modifications that will need to be made to the various software
programs that are commonly utilized by hazard communication professionals to assist
in determining classifications or document preparation and distribution.  Many of
these systems have been designed to provide information and formatting that is highly
specific to regional legislative or corporate requirements.  Changes to this software in
order to utilize updated standardized phrases in place of those currently in use as well
as accommodate the use of symbols and provide this information in a format not
presently enforced may require weeks to months to develop and to train the users in
these alterations.
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As there is a time frame associated with each item and phase of incorporating the
unifying regulations, so too will there be a related expense. Initially there will be the
cost of training personnel in the updated requirements.  Concurrently, there will be the
cost of modifying or possibly even replacing hazard communication authoring
software as well as other packages used in determining classifications.  The
expenditure of software updates will also need to include the necessary training
involved in order to educate product stewardship personnel in the changes.  The
regulatory training portion would cost a department a few thousand dollars.  The
software updates could add tens or hundreds of thousands of dollars more.  Once the
necessary knowledge and tools have been acquired, the next expense that will be
incurred is that of developing and implementing a plan of product reclassification and
the subsequent document updates.  Although this cost will depend upon both the
number of regulatory changes brought about by harmonization and the size and
variability of a company’s product line, this portion of the implementation project will
require the most resource allocation.  For example, a department responsible for
approximately 100 different products would realize a cost on the order of $50,000.00
to $75,000.00 U.S. dollars for this phase of the operation while a company producing
1000 or more products would likely have an expenditure of $1,000,000.00 or more.
Although these numbers may seem to be relatively small when compared to a
company’s other operating expenses, they are still significant considering that this
cost does not directly enhance a corporation’s profitability.  Depending upon the size



of the project and the time needed to complete it, the implementation costs will also
need to consider staffing adjustments as well.
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Although the principles and criteria for the harmonization of international chemical
safety regulations are still being formulated, there can be little debate that
implementing such a system, though substantially beneficial, will inevitably require
changes to the way in which hazard communication is currently being conducted.
The extent of these changes will be proportional to the amount of time, effort and
expense that will be needed in order to comply.  This paper has addressed some of the
needs for the expenditure of such time and resources.  By discussing these issues, the
preparation for, and the realization of, harmonization may proceed in a more efficient
and predictable manner.
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E C _�H�E H�L F M�I�e  American National Standards Institute

ANSI Z129.1-2000, S�H�T H�E P�M�U�V�W I�P�U�V L E F H�N X�Y�C ADF G H�N V"Zb^
E C G H�U�L F M�I�H�E \na!H�c�C N F I d�e
American National Standards Institute

29 CFR 1910.1200 C L�V C o�p  Occupational Safety and Health Administration’s HCS

Commission Directive of 5 March 1991 (91/155/EEC) defining and laying down the
detailed arrangements of the system of specific information relating to dangerous
preparations in implementation of Article 10 of European Union – Council Directive
88/379/EEC.

Global Harmonization of Chemical Classification and Labeling Systems, 17th
Consultation of the IOMC Coordinating Group for the Harmonization of Chemical
Classification Systems, Rome, 2-3 November 2000.

ISO11014-1:1994, O�H Q�C L \�P�H�L H�V Y�C C L Q�M�E`G Y�C ADF G H�N�_�E M�P�U�G L V`m mq^
H�E LDr�s�X
M�I�L C I�LBH�I�P
M�E P�C E�M QDV C G L F M�I�V , International Organization for Standardization

LOLI for Windows regulatory database, published by ChemADVISOR, Inc.,
Pittsburgh, PA U.S.A.  2001-2 release

Responsible Care, the American Chemistry Council, 1988

Workplace Hazardous Materials Information System (WHMIS), Federal Bill C-70
(Chapter 30 [1987] of the Statutes of Canada), amending the Hazardous Products Act
(HPA), Canada Labor Code (Part IV), other federal legislation and introducing the
Hazardous Materials Information Review Act (HMIRA)
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