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Safety and Health survey found
that “approximately 25 million U.S.
workers, or one in four, [were] po-
tentially exposed to one or more of the nearly 8,000
hazards.” Stunningly, for 90 percent of the chemi-
cals present in surveyed workplaces, “neither the em-
ployer nor the employee knew the identity of the
chemicals in the trade-name products.” When work-
ers became ill from chemical exposures, such igno-
rance hampered diagnosis and treatment. According
to an article in the journal of the Oil, Chemical, and
Atomic Workers Union, a worker who got sick often
could say little more than “I work with the 203 stock™
to his or her doctor.

The following years saw growing public aware-
ness of the dangers posed by industrial chemicals.
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upon this challenge and advocated

for workers’ “right to know™ about

chemical exposures and associ-
ated dangers, and in the early 1980s they won work-
place right-to-know laws in a number of states.

At the national level, 1983 brought a landmark
victory for this movement when the Occupational
Safety and Health Administration (OSHA) issued its
Hazard Communication Standard (HCS). Promoted
by regulators, union leaders, and the chemical in-
dustry, the HCS represented a novel approach, based
on transparency and disclosure of information to
workers, to reducing illnesses and injuries from chem-
icals. Although the government issues specific stan-
dards for many especially noxious chemicals, such
as asbestos, benzene, and lead, OSHA could never
hope to formulate separate standards for the hundreds
of thousands of hazardous chemical products in use.
Instead, OSHA chose a “performance-based” ap-
proach, as embodied in the HCS.

The standard creates a two-part chain of disclo-
sure: First, chemical manufacturers and importers
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must evaluate the hazardousness of the substances
they produce or import and disclose such information
to employers who purchase their products; and sec-
ond, employers must make this information available
to all of their workers who handle hazardous sub-
stances. In practice, this means that manufacturers
and importers must attach to all containers of haz-
ardous chemicals descriptive labels that provide the
identity of the substance, a hazard warning, and the
company’s name and address. The companies also
must complement their labels by providing employers
with more extensive information about chemical iden-
tity, physical and chemical characteristics, physical
and health hazards, precautions, emergency measures,
and other matters. Finally, in plants that expose work-
ers to hazardous substances, employers must train em-
ployees on how to access chemical information, pro-
tect themselves from risk, and respond to emergencies.

OSHA initially limited the scope of the HCS to
the manufacturing sector, because it accounted for
more than 50 percent of illnesses caused by exposure
to chemicals. Soon after the standard was adopted,
however, the United Steelworkers of America mounted
a series of legal challenges that resulted in HCS’s
scope being extended to all industries where employ-
ees were exposed to hazardous chemicals. Today, the
HCS is one of OSHA's most pervasive regulations,
covering more than 3 million workplaces where, ac-
cording to the agency. “more than 32 million workers
are exposed to 650,000 hazardous chemical products.”

Mixed success

The hope that motivated implementation of the HCS
was that releasing various kinds of information would
increase the ability of workers and others to fend for
themselves in the face of complex risk environments.
OSHA anticipated that workers would use the infor-
mation “to protect themselves, and to support and
participate in their employer’s protective programs.”
The agency also hoped that employers would be pro-
pelled by the accumulation of this type of information
to switch to less hazardous chemicals.

Measured against such hopes, however, the
HCS’s success has been mixed. Two decades of ex-
perience demonstrate that simply providing workers
with information does not necessarily increase un-
derstanding or change behavior. For workers who
have suffered injuries and illness, new chemical in-
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formation has enabled them to establish the chains
of exposure and toxicity that hurt them. This knowl-
edge, in turn, has improved treatment and their abil-
ity to secure compensation.

But disclosure has been disappointing as a pre-
ventative tool for workers to avoid these harms. Com-
plex chemical information, frequently conveyed in
confusing ways, has been difficult for many work-
ers to understand and use. Even if workers accurately
understood the risks posed by workplace chemical
exposures, many of them would have limited abilities
to act on this information by, for example, finding
safer jobs or demanding more pay to compensate for
dangers they face. Finally, manufacturers and em-
ployers enjoy great discretion over how they will im-
plement the regulation’s requirements for chemical
evaluation, hazard communication, and worker train-
ing. This latitude has generated wide disparities in
compliance and the quality of information.

Now, however, a timely alignment of circum-
stances provides the nation with an opportunity to
improve the HCS’s performance. As in the United
States, the use of information disclosure to mitigate
the dangers of workplace hazards has gained cre-
dence internationally. Ten years ago, the United Na-
tions (UN) Conference on Environment and Devel-
opment launched a mandate to develop a Globally
Harmonized System (GHS) for hazard classification
and communication. This international set of rules
seeks to harmonize the three major hazard commu-
nication systems: U.S. regulations, the Canadian sys-
tem, and European Union standards. The GHS also
creates rules to protect workers and consumers in de-
veloping countries.

This effort recently reached a milestone. In De-
cember 2002, two UN committees were scheduled
to formally endorse the harmonized system. The in-
ternational criteria will then be implemented by na-
tional governments. Implementation is likely to be a
lengthy process. In the United States, regulators ex-
pect it will be fully implemented around 2008. This
process will affect a number of agencies, including
OSHA, the Consumer Product Safety Commission,
the Department of Transportation, and the Environ-
mental Protection Agency. Although individual coun-
tries cannot unilaterally modify the GHS, national
agencies will enjoy some discretion when imple-
menting the harmonized system.
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The GHS thus creates two
windows of opportunity in which
policymakers might use the lessons
of the past to inform improvements
to hazard communication. First,
the long U.S. experience can in-
form the activities of policymak-
ers in other countries and in inter-
national organizations as they
grapple with the complexities of
information policy. Second, inter-
national standards will compel
U.S. lawmakers and policymakers
to reopen accepted HCS rules and

Unless hazard
information is
more effectively
communicated, the
ability of workers
to take preventive
precautions will
remain limited.

dards Institute (ANSI). This for-
mat, which has been widely but
voluntarily adopted, made MSDSs
more comprehensible in part by
presenting information in uniform
and consistent sections. For exam-
ple, workers seeking first aid mea-
sures can refer to a single section
(section 4) of the new MSDSs.
However, limits to the compara-
bility of information remain even
in these standardized MSDSs. Dif-
ferent manufacturers preparing
MSDSs for similar chemicals can

practices as they seek to conform
to the new global requirements.

Learning from experience

As part of the process of revision in the United States,
the limitations of the HCS should be acknowledged
and repaired. In this light, there are a number of
lessons that should be considered by members of
Congress as they harmonize U.S. laws with the GHS,
as well as by OSHA regulators who will subsequently
revise the implementation of the HCS to avoid the
pitfalls of the current system:

Information disclosed under the HCS can be ex-
ceedingly complex. The required Material Safety Data
Sheets (MSDSs) provided by manufacturers and im-
porters to employers are often quite long, technical,
and written in jargon that confounds many workers.
Even owners of small businesses that use hazardous
chemicals in their activities are often unable to under-
stand MSDSs. A 1990 study by the Printing Indus-
tries of America found that workers with 15 or more
years of education were able to understand only two-
thirds of the information contained in MSDSs. OSHA-
sponsored research lead by Paul Kolp of A.T. Kearny
Inc. has confirmed that workers understand only about
60 percent of the health and safety information pre-
sented in MSDSs. Accuracy poses an additional hurdle.
The same researchers found in one study that only 11
percent of MSDSs were accurate in all of the sections
that described health effects, first aid, personal pro-
tective equipment, and exposure limits.

The chemical industry responded to such criti-
cisms by developing a simplified MSDS format,
which was approved by the American National Stan-
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generate divergent hazard evalua-
tions and descriptions of exposure
effects. Because they serve diverse
audiences that include employers, health profession-
als, union representatives, and workers, MSDSs tend
to use a vocabulary that is suited to sophisticated
users. Each of these obstacles is compounded for
workers with low literacy or for international workers
with limited English skills. (MSDS information is
typically conveyed in English only.)

Even if MSDSs were more user-friendly, indi-
vidual psychological tendencies to misperceive and
misunderstand risk would continue to hamper effec-
tive use of hazard information. According to Cass
Sunstein of the University of Chicago, individuals
are prone to probability neglect—that is, they tend
to pay more attention to risks that involve extremely
bad outcomes with remote probabilities, such as air-
plane crashes or tornadoes, while downplaying risks
that are more probable but whose outcomes are not
perceived as vividly, such as heart attacks or injuries
from bicycle accidents. In addition, individuals find it
difficult to distinguish among low-probability events.
It is cognitively complicated to distinguish between a
1 in 100,000 hazard probability and a 1 in 1,000,000
chance. Beyond a certain threshold, probabilities
seem so remote that people discount risks and reduce
their precautions.

Individuals frequently rely on past experience to
guide their actions. Workers who have never en-
countered problems in handling some substance may
simply incorrectly presume that the material is safe
and so fail to take adequate protective measures.

Training programs can help to address these ob-
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stacles of understanding and perception. The HCS
presciently required employers to provide training to
workers in this regard. However, the current stan-
dard allows employers wide flexibility to determine
the method and content of training. Some excellent
training programs are conducted in small groups and
include lifelike simulations and interactive sessions
where workers can express their doubts and receive
feedback. But less-effective programs consist of little
more than a video presentation that provides only
limited help in educating workers.

Research by one of the authors of this article
(Fung) and colleagues on a variety of disclosure reg-
ulations shows that third-party organizations can en-
hance this regulatory approach by performing two
important functions. They can make information more
accessible to the users—that is, workers, who are the
intended beneficiaries of disclosure—and they can
improve users’ ability to understand data and react
appropriately. Third-party organizations can also act
as users’ representatives and press to strengthen the
regulations that provide that information. In the case
of the HCS, unions were crucial in its adoption and
expansion. However, unions in many industrial sectors
lacked the capacity to make this knowledge accessi-
ble to workers by systematically analyzing and rein-
terpreting chemical information. In a few areas, such
as the steel, petrochemical, and automobile indus-
tries, unions did urge employers to substitute safer
chemicals in place of more dangerous ones. How-
ever, outside of the 13 percent of U.S. workers who
are unionized, there are few third parties organized to
help workers use chemical-hazard information to pro-
tect themselves.

On the other hand, employers have turned out
to be one of the primary users of MSDSs. Perhaps
from a desire to limit liability and minimize the costs
associated with illnesses and accidents, employers
have used MSDS information to substitute less-haz-
ardous chemicals in their processes. A 1992 study
by the Government Accounting Office found that 56
percent of employers reported a “great” or “very
great” improvement in the availability of informa-
tion and that one-third of them had switched to less-
hazardous chemicals after receiving more detailed
information from their suppliers. However, many em-
ployers will make such substitutions only when it
does not come at too great an expense. Voluntary
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substitution thus offers an incomplete mechanism to
improve safety.

Crafting improved regulations

These lessons suggest several principles for improv-
ing not only workplace hazard communication policy
but also for crafting effective information-disclosure
policies generally:

Information should be simplified and focused.
Dumping data on the public is generally not useful,
because too many intended beneficiaries lack the ca-
pability to understand and make use of the informa-
tion. Simply increasing the quantity of information
often makes it more difficult to identify useful infor-
mation; information oversupply can lead to cogni-
tive overload. It is not a question of how much in-
formation people need to make them aware of
hazards, but rather of selecting and conveying salient
information that will be processed and utilized. Too
often, regulators seem to trade quantity for quality.

Policymakers should consider the perspective
of intended users in designing the ways in which
policies will generate, present, and disseminate in-
formation. Though MSDSs were intended for work-
ers, they speak a language that is accessible mostly to
sophisticated users. As a result, MSDSs have be-
come a major source of information on hazardous
and nonhazardous chemical products that enables
employers to manage their liability and respond to the
market’s demand for transparency and greener prod-
ucts. Workers, on the other hand, tend to consult
MSDSs only after an injury or illness has occurred,
limiting the preventative potential of information.
The harmonized format for MSDS as proposed in
the new international guidelines is not significantly
different from the ANSI-approved format currently
used in the United States. Labels, on the other hand,
convey more significant information. Making use of
symbols and pictograms can increase comprehen-
sion, especially for non-English-speaking employ-
ees working in the United States. After the intro-
duction of the harmonized labels and MSDSs, it
would be valuable for OSHA 1o test their compre-
hensibility and their impact in changing workers’
behavior. Should OSHA find that these are still lim-
ited, a stronger emphasis on training could improve
workers’ protection. Unless hazard information is
effectively communicated to workers, the power of
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this information to enable work-
ers to take preventative precau-
tions will remain limited.
Information should be pre-
sented using concise and crisp
language. For example, the term
“lacrimation™ should be replaced
by “tears,” and more crude images
of the consequences of accidents,
shown during training, could elicit

The involvement
of third-party
organizations,

including unions,

is crucial to the

improving the quality of training,
making sure that workers are not
simply given information, but that
they actually understand it and ad-
just their behavior accordingly, Act-
ing on this experience, institution-
alizing the presence of third-party
organizations in designing and de-
livering the training might be ex-
tremely beneficial, especially for

a stronger change in behavior. The improvement Of nonunionized workplaces. Creating
vocapulary shoujd also be u.?ed lnfomn On- ba se d continuing Toles fo'r thxrd—palfty or-
consistently so that words like . ganizations to be involved in the
“poison” always have a precise re gulatlon. generation, interpretation, and use

meaning that will not change ac-

of data could trigger a healthy

cording to the source of the warn-

ing. In the nutritional labeling of

food, for example, the term “‘rec-

ommended daily allowance™ successfully conveys
information in a standardized and concise format.
Clear metrics and standardized formats enhance the
usability of information.

Similarly, information is more easily interpreted
when it is comparable. In disclosure systems such as
those used for nutritional labeling and automobile
safety, for example, consumers can compare the rel-
ative features of competing products, Information
provided by the HCS, by contrast, does not enable
workers to compare the relative risks posed by chem-
ical exposure in different workplaces. Aggregating
information upward in this way would certainly pose
a formidable challenge, but it would dramatically en-
hance workers’ ability to use this information.

Third-party organizations, including unions and
workplace safety groups, are fundamental lubricants
in disclosure systems. Beyond the traditional role of
representing workers’ interest in negotiations with
employers, third-party organizations can help users
analyze and act on complex data, and they can com-
pel employers to reduce risks. Analysis of other dis-
closure systems demonstrates that the involvement
of third-party organizations has been crucial to the
sustainability and improvement of information-based
regulation. The HCS would have been much more
effective had third-party organizations been more
consistently involved not only in introducing the stan-
dard but throughout its implementation.

Unions have played a particularly important role in
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mechanism to use the information
and assure better worker protection.
Unfortunately, because of the
relative paucity of unions, along with the scarcity of
other types of workers organizations, it might be more
realistic to focus on employers” incentives to elicit
the control function that third-party organizations
should play. For example, to assure that training is
carried out effectively, companies that invest in “good
training”"—including interactive training, with real
life simulations and sessions to evaluate workers’ un-
derstanding—and that have low injury and illness
rates might be rewarded by reducing their required
contributions to worker compensation programs. An-
other measure might be to invest in the existing Com-
mittees for Occupational Safety and Health, nonprofit
coalitions of unions, health professionals, workers,
and activists, to strengthen their monitoring capacity in
nonunionized workplaces.

As a bottom line, then, policymakers seeking to
design strategies of information disclosure should
thoroughly analyze the chains that connect informa-
tion to understanding and understanding to action.
Simply providing information does not necessarily
enable workers or other individuals to interpret or
utilize it. Policymakers should take into account the
opportunities and resources that determine whether,
and how, the intended beneficiaries of disclosure can
act on information that is provided. How, for example,
can workers use information about hazards to pro-
tect themselves or to press employers to make their
workplaces safer? Which workers will have the bar-
gaining power to demand premiums to compensate
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for health risks? Who will be able to secure employ-
ment in safer venues?

Effective information-based regulation, like other
regulation, seeks to induce changes in actual behavior.
In the case of information-based regulation, policy-
makers are frequently tempted to assume that the re-
lease of information will itself be sufficient to generate
effective actions and responses. The HCS experience
shows that policymakers should resist this tempta-
tion. Instead, they should squarely face the intrica-
cies and pitfalls of information provision and craft
policies that overcome them.
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