
In a voluntary national effort, U.S. industry, education,
labor, and government have initiated the development
of standards for job skills and competencies in jobs in
15 economic sectors. The aim of the skill standards is to
maintain a globally competitive workforce. Efforts to
include occupational safety and health knowledge and
skills as core elements in these standards are described.
The first skill standards to include occupational safety
and health competencies were developed for the man-
ufacturing sector, evaluated by 3,800 workers in 700
companies, and published. National skill standards can
stimulate extensive training in occupational safety and
health, with resultant application to a larger percent-
age of workers than ever before. Key words: certification;
critical work functions; key activities; workplace safety
and health; skill standards; training.
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In the last decade, a profound transformation has
occurred in the way the world conducts business.
Reasons for this transformation include the rapidly

changing and unpredictable economic markets,
increasing global competition, new forms of work
organization, and a shortage of workers with high-level
skills, education, and training.1–5 This transformation
has created new demands for American employers and
workers to be globally competitive. As these demands
are addressed, new opportunities will occur for enhanc-
ing the safety and health of the workforce. The need
that occupational safety and health training be
included as an integral part of worker development has
been recognized as an important strategy for enhanc-
ing the prevention of occupationally related injuries
and illnesses. Workplace injuries and illness still take a
great toll on workers and are costly to businesses and
consumers.6,7 Training is an axiomatic part of hazard

control and prevention strategies,8 and has been found
to be effective in reducing the occupational injuries
and illness.8,9

PROBLEM

The demand for skilled workers is growing in every
industry in the United States.10.11 Jobs for workers with-
out the skills to implement new technologies are rap-
idly disappearing. In 1950, approximately 60% of man-
ufacturing jobs were considered to be unskilled. By
1998, 30% were unskilled; and by the year 2005, this
number will shrink to 15%.12 By 2005 (if the economy
continues to grow as it did in the late 1990s), the Big
Three automakers will need more than 250,000 new
workers, the information technology industry will need
more than 1 million technicians, the health services
industry will need approximately 800,000 new workers,
and the retail industry will need approximately 400,000
more skilled salespeople.5,13,14 The National Federation
of Independent Business cited the shortage of skilled,
trained workers as the number-one problem of their
members.15 Finally, a survey by the National Association
of Manufacturers15 reported that:

• 90% of manufacturers experience shortages of qual-
ified workers;

• 60% report that workers lack basic math skills; 
• more than 50% find deficiencies in basic writing and

comprehension skills; and
• 63% say employees lack basic job skills such as arriv-

ing on time and staying at work all day.

Furthermore, expectations for today=s workers are
high. The “new” workers are empowered to make deci-
sions that their supervisors previously used to make.
These new workers may help design their own work-
places, collaborate with their peers to set schedules and
hire other team members, talk directly to customers and
suppliers, conduct statistical analyses, manage quality,
coordinate projects, build consensus, control overtime,
and coach other employees. Employers need workers
who have the occupational, participative, academic, and
safety skills to function in the globally competitive envi-
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ronment.16,17 The supply of highly skilled applicants for
new jobs has not kept pace with demand in this evolving
era of high-tech revolutions and shrinking product
cycles.18 Thus in this new era of global competitiveness,
the traditional ideas about educating and training
employees may need to be reviewed for modernization
and modification.19 New approaches such as the volun-
tary National Skill Standards might be one way to
address the shortage of skilled workers. If occupational
safety and health can be added to these standards, there
is an increased likelihood that there will be more focus
on morbidity and mortality prevention in the workplace.
This paper describes the efforts to include occupational
safety and health in the National Skills Standards. 

METHOD

Goals of the National Skill Standards

In response to the need for skilled workers, Congress
enacted the National Skill Standards Act of 1994.13 The
Act seeded an effort led by industry and labor to create a
voluntary national system of skill standards, assessment,
and certification for various sectors of the U.S. economy.
The primary goals of the national skill standards are to:

• help fill the shortage of highly skilled workers;
• identify the skills needed for high-performance

workplaces; 
• identify the paths for obtaining these skills;
• identify the knowledge people need to succeed in

their industries; and
• offer an advantage to businesses, employees, future

workers, and job seekers who want to shrink the gap
between skills and job demands.

The standards will not apply to professionals and managerial
employees, who often have their own certification or licens-
ing programs that cover occupational safety and health,
and environmental safety professionals. Examples of
these programs are the Board of Certified Safety Profes-
sionals, the American Board of Industrial Hygiene, and
the Institute of Hazardous Materials Management.

Currently, training in occupational safety and health
is not systematically conducted, nor is it systematically
provided to the majority of the workforce.8 However,
implementation of the National Skill Standards Act
presents a unique opportunity to ensure the inclusion
of occupational safety and health knowledge as a core
component in the skill standards. Thus, when new,
young, or career-changing workers train for the skills as
specified in these standards, they will also receive occu-
pational safety and health training.

The National Skill Standards Board

The skill standards legislation created a nonpartisan,
private-sector board—the National Skill Standards

Board (NSSB).13 The NSSB facilitates voluntary indus-
try partnerships, develops a national framework, serves
as a clearinghouse of information, provides quality
assurance of the system, and provides linkages among
stakeholders. Members of the NSSB are appointed by
the President and the U. S. Congress. The NSSB
divided the U.S. economy into 15 industry sectors.
These sectors are: Manufacturing, Sales and Service,
Education and Training, Hospitality and Tourism, Util-
ities, Information Technology/Telecommunications,
Construction, Finance and Insurance, Mining, Health
and Human Services, Transportation, Public Adminis-
tration, Agriculture, Scientific and Technical Services,
Business and Administrative Services. Standards will be
developed for each sector over the next ten years.

Description of the Skill Standards

Figure 1 illustrates the framework of the national skill
standards. The standards address employer responsibil-
ities and worker skills. 

National skill standards describe the following: 

• The work to be performed, including
—critical work functions (see NSSB definitions at

end of paper) and
—key activities required at the workplace

• The quality of the work performance required
• The level of knowledge and skills (competence)

required to perform the work
• Performance indicators needed to measure success

By using the standards, an employer, school coun-
selors, and workers should be able to determine the
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Figure 1—Framework of the national skill standards.



academic, employability, and occupational or technical
skills and knowledge needed for various careers.

Applicability of the Skill Standards

The national skill standards may have broad applicabil-
ity and impact across the nation for employers and
workers, communities, parents, teachers, trainers and
educators, students, state and federal agencies, and
others with stakes in developing the future workforce.
Through the skill standards program, it is believed that
workers will be provided with the information they
need to succeed and advance in their chosen careers.
They will be offered opportunities to participate in
national certification programs—for core skill stan-
dards initially, then for concentration skill standards,
and finally for specialty (trade-specific) certifications
(Figure 2). 

Because the standards will include and require occu-
pational safety and health knowledge and skills, they
assure that workers will acquire occupational safety and
health knowledge and skills to become certified. Thus,
worker certification that includes occupational safety
and health components can be an important means of
increasing awareness of these issues and thus prevent-
ing or reducing worker injuries and illnesses. 

Many trade organizations already have specialty
(trade-specific) skill standards and offer worker train-
ing and certification. The NSSB, with its voluntary
partnerships, has not yet produced trade-specific (spe-
cialty) standards. In some cases, trade-specific stan-
dards may be more comprehensive than the national
skill standards. However, in other cases trade organiza-
tions may need to modify their trade skill standards to
match the level of the national skill standards. This
need for upgrading may be particularly evident with
technical skills and knowledge in the field of occupa-
tional safety and health.

Establishing a Skill Standard

Establishing a national skill standard for each of the 15
NSSB-defined sectors involves a convening group of vari-
ous organizations within an industry sector. These organ-
izations may represent employers, associations, profes-
sional organizations, employee representatives, public
interest groups, community-based organizations, and
civil rights organizations responsible for recruiting and
organizing a cohesive coalition within an industry sector.
This convening group becomes a Voluntary Partnership
after meeting the criteria of the NSSB. Each Voluntary
Partnership is an autonomous entity charged with devel-
oping the skill standards for a given sector, and responsi-
ble for developing methods for assessing and imple-
menting the skill standards. In addition, they will prepare
the framework for worker-certification programs and
fund the development of certification exams for core and
concentration skill standards. In the manufacturing
sector, where the first skill standard occurred, the volun-
tary partnership that coordinated all the efforts was the
Manufacturing Skill Standards Council (MSSC).

RESULTS AND DISCUSSION

Including Occupational Safety and Health in the
National Skill Standards

NIOSH took the initiative to join the national skill stan-
dards effort to support the integration of occupational
safety and health in the core and concentration skill
standards for each sector. The inclusion of occupa-
tional safety and health requirements in the skill stan-
dards for each sector will make safety and health an
integral part of the way workers do their work—rather
than making it an “add-on” or separate component of
work. In 1997 NIOSH became a partner in the first skill
standard effort, focused on the manufacturing
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sector.20–22 Other organizations also need to foster the
inclusion of occupational safety and health. The Amer-
ican Industrial Hygiene Association has provided col-
laborative support since 1999, and the American 
Society of Safety Engineers provided review and com-
ments on the final draft of the MSSC skill standards.

During the development of the national skill stan-
dards for manufacturing, the MSSC Standards Commit-
tee defined six concentration areas in the manufactur-
ing sector (see Figure 3) and drafted skill standards for
each area. These standards were then reviewed by the
remaining committees of the Council. After revisions,
the concentration skill standards for the manufacturing
sector were subjected to a national “validation” study,
which involved 3,800 workers from 700 union and non-
union companies in 14 manufacturing sub-industries.
The validation process meant assessing whether the
Concentration Standards (critical work functions, key
activities, performance indicators, occupational and
technical skills) met the requirements of specific jobs
among the 3,800 workers who participated. 

Occupational safety and health was incorporated into
the MSSC standards through three primary avenues:

• A concentration skill standard called Health, Safety
and Environmental (HSE) Assurance was developed
to reflect tasks done by workers whose primary con-
centration area is safety and health. 

• Occupational health and safety was integrated into
several critical work functions, key activities, and per-
formance indicators (see definitions at the end of
the paper) within each of the other five concentra-
tion areas in manufacturing (production, mainte-
nance and repair, logistic and inventory control,
quality assurance, and production and process devel-
opment); these areas represent work-related func-
tions and employers’ responsibilities. 

• Occupational health and safety was incorporated
into the Occupational and Technical Knowledge
and Skills sections of the standards, which refer to
workers’ responsibilities. 

In the skill standards for manufacturing, occupa-
tional health and safety responsibilities for both work-

ers and employers align well with the regulations of the
Occupational Safety and Health Act. Overall, more
than 20% of the language in the manufacturing skill
standards pertains to occupational safety and health.
For example, in the Production Concentration Skill
Standard, two of eight critical work functions are
devoted to safety and health, eight of 39 key activities
contain health and safety language; and six of eight
occupational and technical areas also contain health
and safety language. 

Examples 1 and 2, below, show employers’ responsi-
bilities expressed as critical work functions with their
related key activities—one within the health, safety, and
environmental assurance (HSE) concentration area
and the second in the production concentration area. 

Example 1. Key occupational health and safety activ-
ities in a critical work function. Concentration skill
standard: Health, Safety and/or Environmental
(HSE) issues. Critical work function: Conduct HSE
incident and hazard investigations.

Key activities:
• Investigate HSE incidents
• Investigate HSE hazards
• Document findings of HSE investigations
• Suggest corrective actions
• Check that appropriate action has been taken to

correct HSE problems

Example 2. Key occupational health and safety activ-
ities in a critical work function. Concentration skill
standard: Production. Critical work function: Main-
tain a safe and productive work area.

Key activities:
• Perform environmental and safety inspections
• Perform emergency drills and participate in

emergency response teams
• Identify unsafe conditions and take corrective action
• Provide safety orientation to other workers

Chart 1 presents the first of the ten critical work
functions in the HSE assurance concentration for man-
ufacturing as well as the accompanying occupational
and technical knowledge and skills. The chart does not
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Figure 3—Concentration areas for manufacturing skill standards.
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Chart 1—Example of a critical function in Health, Safety, and Environmental Assurance.
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include the academic and employability skills for the
HSE concentration. The other nine critical work func-
tions in the HSE assurance concentration are: Conduct
health, safety and/or environmental incident and
hazard investigations; Conduct preventive health,
safety, and/or environmental inspections; Implement
health, safety, and/or environmental programs, proj-
ects, policies or procedures; Implement continuous
improvement in health, safety, and/or environmental
assurance practices; Promote health, safety, and/or
environmental assurance programs; Conduct job safety
and health analysis for jobs, equipment ,and processes;
Maintain a safe and productive work area; Ensure safe
use of equipment in the workplace; and Plan for safety
in the new production processes. 

In January 2001, the NSSB approved the manufac-
turing skill standards, and the Manufacturing Skill
Standards Council announced the standards in the Jan-
uary 26, 2001, issue of the Federal Register (66FR8070),
offering a 60-day public review and comment period.
The final printed version of the standards was show-
cased to the public and news media during the annual
conference of the Manufacturing Skill Standards Coun-
cil in Washington, D.C., on May 11, 2001, with the title
“A Blueprint for Workforce Excellence: Core and Con-
centration Skill Standards for Manufacturing.” Since
their release in May, the MSSC has been busy promot-
ing the standards and planning for their implementa-
tion. Their Web site is <www.msscusa.org>. Several
groups have already begun using the skill standards to
develop curriculum and enhance their training pro-
grams. Sales and Service Voluntary Partnership, simi-
larly, completed and launched their skill standards in
October 2001. Their Web site is <www.ssvolpart.org>.
Sales and Service Voluntary Partnership launched a
nationwide credential as “Professional Certification in
Customer Service” in 2002. 

To promote the national skill standards, the NSSB
recently launched several initiatives, including a part-
nership with America’s Learning eXchange (ALX) and
programs for job seekers, students, employers, and
training and education providers, as a component of
America’s Career Kit (a U.S. Department of Labor proj-
ect), an online resource. The NSSB has also been
involved with the Regional Jobs Initiative (RJI) in a col-
laborative information-technology–focused project
comprised of four partner organizations in Washington,
D.C., Maryland, and Northern Virginia. The RJI will test
the effects of using the skill-standards-implementation
approach to instituting a national specialty certifica-
tion(s) within a workforce development framework, for
network technology occupations that crosscut industry
sectors. A partnership with the U.S. Department of Edu-
cation and the National School-to-Work Office has been
formed promoting “Building Linkages” that asked
school-to-work implementation states to join together in
consortia to explore ways to integrate academic and

industry-recognized skill standards into multi-state
career-pathway systems. The NSSB introduced the Use
of Skill Standards and Certification in Workforce Invest-
ment Act (WIA) to U.S. Department of Education–
related programs, designs, and operations.

Involvement with Upcoming Voluntary Partnerships

As the various groups and voluntary partnerships are
formed for the other 13 economic sectors, NIOSH will
continue its efforts to partner with these stakeholders.
To this end, NIOSH began working with the Sales and
Service Voluntary Partnership in February 2000.21 This
partnership represents approximately 25 million work-
ers, many of whom face serious safety and health haz-
ards, especially musculoskeletal issues. Together with
the manufacturing sector, they represent approxi-
mately 40% of the American workforce. NIOSH has
also offered to help develop occupational safety and
health skill standards for the education and training
sector and the hospitality and tourism sector. Through
such efforts, NIOSH hopes that model occupational
safety and health core elements can be developed for
use in the skill standards of all upcoming voluntary
partnerships in other sectors.

Issues

A number of issues may arise from including health
and safety in the national skill standards:

• The health and safety requirements of the skill stan-
dards for workers may overlap with those of health
and safety profession. The NSSB has stated that the
standards will apply to workers only and not to safety
and health professionals. Additionally, the national
skill standards establish or define common metrics
by which employers or consensus standards bodies
can further clarify worker training credentials or
OSHA competent person qualifications for health
and safety standards in areas such as work with
asbestos, lead, scaffolding, and excavation.

• Key occupational safety and health activities (e.g.,
HSE inspections, safety orientation for employees,
HSE incident investigations) may appear to overlap
the function of HSE professionals. The intent of the
national skill standards is not to replace HSE profes-
sionals, but to increase the knowledge and skills of
workers in workplace health and safety. Certified
workers (para-professional or technologist HSE)
roles may well complement the practice and impact
of HSE professionals. Dissemination of HSE skills for
the prevention of occupational injuries and illness
across the U.S. workforce clearly requires action at
all organizational levels.

• Emphasis on skill standards of workers could shift the
responsibility for maintaining a healthy and safe
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workplace from the employer to the worker. The
worker may not be empowered to expend company
resources and make overarching decisions that affect
safety and health. Nonetheless, the worker may be
held accountable for failures in this area. Including
health and safety behaviors and skills in the skill stan-
dards is intended as a tool for increasing the poten-
tial for health and safety functions at work func-
tions—not as a surrogate for employer responsibility.

• Skills training alone is not adequate to prevent
occupational morbidity and mortality. Occupational
safety and health training will be effective only to the
extent that various extra- and post-training factors
are in place. These include management commit-
ment to health and safety, motivational factors, and
additional training on and off the job.8

CONCLUSION

Including occupational safety and health as a compo-
nent of the national skill standards may help assure that
future U.S. workers and workplaces have the tools and
training needed to reduce or prevent occupational ill-
nesses and injuries. A first effort is occurring in the
manufacturing sector, which has developed skill stan-
dards that include provisions for occupational health
and safety at all levels.

The national skill standards may also have a major
effect on all academic institutions in the United States
(i.e., vocational schools, community colleges, universi-
ties, and union, trade, and apprenticeship schools). In
addition, the standards may affect all training institu-
tions that strive to produce safe, competitive, competent,
skilled, and qualified workers and professionals. These
academic and training institutions may need to upgrade
their curricula and instructional methods to meet the
competency levels specified in the national skill stan-
dards. Workers who meet the criteria for competency in
occupational safety and health can be tested and can
receive basic certificates for knowledge and skills in their
sectors. Later they may be able to upgrade their skills suf-
ficiently to become certified in their occupations or
trades. The national skill standards will also complement
the existing volunteer standards (ANSI Z490.1.2001) for
occupational safety and health training.23

Common skill standards and certifications that are
transferable from job to job may further increase
employee mobility and have other significant labor
market and economic impacts. Economic and social
incentives and disincentives to train and certify employ-
ees and to maintain certification through continuing
education should be the subject of future research in
evaluating the potential for broad dissemination of
core, concentration, and specialty HSE skills in the U.S.
workforce. This research could also include piloting
health, safety, and environmental skill standards within
individual schools, employers, or industries, and evalu-

ating impacts on health, safety, and environmental end-
points. 

While these standards have intuitive appeal, there
is a need to assess how well they are adopted or uti-
lized and ultimately how effective they are on pre-
venting occupational injuries and illnesses. The
implementation of the skill standards will take the
commitment from a broad range of stakeholders.
With rare exceptions, little is known about the quality
of occupational safety and health training.16 The fact
that the skill standards not only identify content but
require demonstrated competency is one step toward
ensuring quality.

Work on the national skill standards will continue in
the near future. Congress funded the NSSB until its
sunset in July 2003. Two institutes arose from the NSSB,
the NSSB Institute, and the NSSB Education and
Research Institute to continue the work for developing
n ational skill standards for the remaining sectors. As
other sectors and specialty areas beyond the core skills
are addressed, further opportunities for incorporating
occupational safety and health into the skill standards
will arise.
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