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Computers and Electronics (proficiency score of 0.97), Mathematics (proficiency score of 0.85) and Engineering and Technology
(proficiency score of 0.74) are the most important knowledge domains needed for Computer Software Engineers.

Computer Software Engineers
Knowledge Domain Proficiency

Skills proficiency reported on a 0.0 (low) to 1.0 (high) scale.
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Source: Analysis of O*NET by MERIC, MO Department of Economic Development.
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Computer Systems Engineers

The explosive impact of computers and information technology on our everyday lives has generated a need to design and
develop new computer systems and to incorporate new technologies in a rapidly growing range of applications. Computer
systems engineers coordinate the construction and maintenance of a company's computer systems, and plan their future
growth.  They coordinate each department’s computer needs and make suggestions about its technical direction. They also
might set up the company’s intranets, which are networks that link computers within the organization and ease
communication.

Most employers prefer to hire persons who have at least a bachelor’s degree and broad knowledge and experience with
computer systems and technologies. Graduate degrees are preferred for some of the more complex jobs. Computer systems
engineers must continually strive to acquire new skills as computer technology changes rapidly. As technological advances in
the computer field continue, employers demand new skills. Computer systems engineers must continually strive to acquire new
skills if they wish to remain in this extremely dynamic field. To help them keep up with the changing technology, continuing
education and professional development seminars are offered by employers and software vendors, colleges and universities,
private training institutions, and professional computing societies.

Computer systems engineers are projected to be the fastest growing occupation over the 2000-2010 period. Very favorable
opportunities are expected for college graduates with at least a bachelor’s degree in computer engineering or computer science
and practical experience working with computers.

A increasing number of computer systems engineers are employed on a temporary or contract basis - many of whom are self-
employed, that work independently as consultants. Some consultants work for firms that specialize in developing and
maintaining client companies’ websites and intranets. Consulting opportunities for systems engineers should grow as
businesses need help managing, upgrading and customizing increasingly complex computer systems. Nationally, about 49,000
computer software and systems engineers were self-employed in 2000.
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According to 2000 estimates, there were 3,700 Computer Systems Engineers in Missouri earning an annual mean wage of
$64,743 per job, well below the national average of $70,890 per job.  On average in Missouri, entry-level wages were $44,464
per job and experienced-level wages were $74,882 per job.  Most were employed in Services (2,140 jobs earning $66,281 per
job), Manufacturing (930 jobs earning $61,533 per job) and Finance, Insurance and Real Estate (440 jobs earning $61,552 per
job).

In 2000, Computer Systems Engineers in Missouri represented 1.40% of all jobs in this occupation nationally, earning 91.33%
of the national mean annual wage.  In the United States, employment for Computer Systems Engineers is expected to grow by
89.7% between 2000 and 2010.

Computer Systems Engineers
Employment and Wages by Industry in Missouri

Estimated annual average employment and wages for 2000. Numbers may not total due to rounding and survey averages.

INDUSTRY AVERAGE
EMPLOYMENT

 ENTRY
WAGE

MEAN
WAGE

EXPERT
WAGE

Agriculture, Forestry and Fishing 0 0 0 0
Mining 0 0 0 0
Construction 0 0 0 0
Manufacturing 930 $48,114 $61,533 $68,243
Transportation and Public Utilities 120 $56,065 $69,170 $75,722
Wholesale Trade 40 $48,102 $71,211 $82,765
Retail Trade 30 $44,318 $75,848 $91,613
Finance, Insurance, and Real Estate 440 $46,163 $61,552 $69,247
Services 2,140 $42,298 $66,281 $78,273
Public Administration 0 0 0 0
MISSOURI TOTAL 3,700 $44,464 $64,743 $74,882
UNITED STATES TOTAL 264,610 $54,460 $70,890 $86,520

Source: Analysis of Occupational Employment Statistics and O*NET by MERIC, MO Department of Economic Development.
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Computer Systems Engineers require high proficiency in science and mathematics skills (2.0 or more standard deviations
above the mean).  In addition, above average proficiency in speaking, listening and reading skills are generally needed for this
occupation (1.0 or more standard deviation above the mean).  This indicates that above average abilities in a wide array of
skills - with specialization in science and mathematics - is essential for success as a Computer Systems Engineer.

Computer Systems Engineers
Skills Proficiency

Skills reported in standard deviations above the mean for all occupations.
Scores of 0.0 indicate mean skill level for all occupations.

LISTENING
SKILLS

MATHEMATICS
SKILLS

READING
SKILLS

SCIENCE
SKILLS

SPEAKING
SKILLS

WRITING
SKILLS

1.1553 2.1833 1.1485 2.2375 1.187 0.7056
Source: Analysis of O*NET by MERIC, MO Department of Economic Development.
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Computers and Electronics (proficiency score of 0.97), Mathematics (proficiency score of 0.85) and Engineering and Technology
(proficiency score of 0.74) are the most important knowledge domains needed for Computer Systems Engineers.

Computer Systems Engineers
Knowledge Domain Proficiency

Skills proficiency reported on a 0.0 (low) to 1.0 (high) scale.
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Source: Analysis of O*NET by MERIC, MO Department of Economic Development.
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Civil Engineers

Civil engineers design and supervise the construction of roads, buildings, airports, tunnels, dams, bridges, and water supply
and sewage systems. Many civil engineers hold supervisory or administrative positions, from supervisor of a construction site
to city engineer. Others may work in design, construction, research and teaching. In the coming years, civil engineers will also
be needed to repair or replace existing roads, bridges and other public structures. There may be additional opportunities within
non-civil engineering firms, such as management consulting or computer services firms. In addition to job growth, openings
will result from the need to replace civil engineers that transfer to other occupations or leave the labor force.

A bachelor’s degree in engineering is required for almost all entry-level engineering jobs. College graduates with a degree in a
physical science or mathematics occasionally may qualify for some engineering jobs, especially in specialties in high demand.
Most engineering degrees are granted in electrical, mechanical or civil engineering. However, engineers trained in one branch
may work in related branches.

Employment of civil engineers is expected to increase about as fast as the average for all occupations through 2010. Spurred by
general population growth and an expanding economy, more civil engineers will be needed to design and construct higher
capacity transportation, water supply, pollution control systems and large buildings and building complexes. Because
construction and related growth industries employ many civil engineers, employment opportunities will vary by geographic
area depending on economic and population growth.  Conversely, employment opportunities may decrease during economic
slowdowns or population declines.
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According to 2000 estimates, there were 3,140 Civil Engineers in Missouri earning an annual mean wage of $55,866 per job,
slightly less than the national average of $58,380 per job. On average in Missouri, entry-level wages were $40,065 per job and
experienced-level wages were $63,766 per job.  Most Civil Engineers were employed in Services (1,710 jobs earning $53,717 per
job), Public Administration (820 jobs earning $57,229 per job) and Construction (300 jobs earning $56,203 per job).

In 2000, Civil Engineers in Missouri represented 1.52% of all jobs in this occupation nationally, earning 95.69% of the national
mean annual wage.  In the United States, employment for Civil Engineers is expected to grow by 10.2% between 2000 and
2010.

Civil Engineers
Employment and Wages by Industry in Missouri

Estimated annual average employment and wages for 2000. Numbers may not total due to rounding and survey averages.

INDUSTRY AVERAGE
EMPLOYMENT

 ENTRY
WAGE

MEAN
WAGE

EXPERT
WAGE

Agriculture, Forestry and Fishing 0 0 0 0
Mining 0 0 0 0
Construction 300 $40,112 $56,203 $64,249
Manufacturing 60 $38,226 $48,197 $53,183
Transportation and Public Utilities 230 $58,875 $65,645 $69,030
Wholesale Trade 0 0 0 0
Retail Trade 0 0 0 0
Finance, Insurance, and Real Estate 20 $50,743 $84,114 $100,800
Services 1,710 $36,232 $53,717 $62,460
Public Administration 820 $46,385 $57,229 $62,650
MISSOURI TOTAL 3,140 $40,065 $55,866 $63,766
UNITED STATES TOTAL 207,080 $45,150 $58,380 $69,470

Source: Analysis of Occupational Employment Statistics and O*NET by MERIC, MO Department of Economic Development.
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Civil Engineers require high proficiency in mathematics skills (2.0 or more standard deviations above the mean).  In addition,
above average proficiency in science, writing, speaking and reading skills are generally needed for this occupation (1.0 or more
standard deviation above the mean).  This indicates that above average abilities in a wide array of skills - with specialization
in mathematics - is essential for success as a Civil Engineer.

Civil Engineers
Skills Proficiency

Skills reported in standard deviations above the mean for all occupations.
Scores of 0.0 indicate mean skill level for all occupations.

LISTENING
SKILLS

MATHEMATICS
SKILLS

READING
SKILLS

SCIENCE
SKILLS

SPEAKING
SKILLS

WRITING
SKILLS

0.9068 2.0042 1.1532 1.7463 1.1621 1.3238
Source: Analysis of O*NET by MERIC, MO Department of Economic Development.
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Engineering and Technology (proficiency score of 0.95), Design (proficiency score of 0.87), Building and Construction
(proficiency score of 0.73), Mathematics (proficiency score of 0.72) and Physics (proficiency score of 0.72) are the most
important knowledge domain needed for Civil Engineers.

Civil Engineers
Knowledge Domain Proficiency

Skills proficiency reported on a 0.0 (low) to 1.0 (high) scale.
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V. Implications and Summary

Mathematics is one of the key knowledge bases in today's economy.  Therefore, this analysis focuses on those occupations that
require a high degree of knowledge in mathematics - a targeted Gateway Skill. According to 2000 estimates, there were 50,890
mathematics-intensive jobs in Missouri earning an annual mean wage of $53,193 per job, which is much higher than the state
average wage of $30,812 per job.  Nationally, there were 2.94 million mathematics-intensive jobs earning an annual mean
wage of $58,886 per job.  Missouri employs 1.73% of this national total at 90.3% of the national mean annual wage, indicating
lower labor costs for mathematics-intensive jobs.

In Missouri, most mathematics-intensive jobs were in Services, Manufacturing, Finance, Insurance and Real Estate, Public
Administration and Transport and Public Utilities.  Mathematics-intensive occupations with the highest employment base
were Accountants and Auditors, Computer Software Engineers, Computer Systems Engineers, Aerospace Engineers and Civil
Engineers.

Occupations with the largest percentage of national employment in Missouri were Agricultural Engineers (5.07% of national
employment at 97.04% of national mean wages), Aerospace Engineers (4.65% of national employment at 81.43% of national
mean wages) and Higher Education Engineering Teachers (3.64% of national employment at 100.62% of national mean wages).
These occupations can be considered target occupations, since Missouri has a fair share of national employment and state wage
rates are at or below the national mean annual wage - indicating lower labor costs, a possible competitive advantage.

As expected, Mathematics is the most important knowledge domain needed for mathematics-intensive occupations.  Other
relevant knowledge domains include Engineering and Technology and Computers and Electronics.  Missouri institutions of
higher education are producing fewer college graduates in many of these fields of study than they did 20 years ago.  The
number of graduates obtaining any post secondary degree (bachelors, masters or doctorate) in mathematics and engineering
has declined over the past 20 years.  More worrisome, however, is that only 8.28% of Missouri's 10th graders were proficient or
advanced in mathematics. This indicates that Missouri's K-12 student population is ill prepared for post secondary study in
mathematics-related subjects, and ill prepared to enter the workforce immediately after high school into occupations that
require mathematics skills.

In conclusion, mathematics-intensive occupations are an important part of Missouri's growing economy.  Development of these
occupations will be essential for Missouri to remain competitive in the global economy of the 21st century.  To achieve this, both
private and public partners need to strengthen mathematics-intensive occupations through business development, improved K-
12 mathematics education and expanded higher education programs in mathematics and science.


