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PROJECT PURPOSE AND EXECUTIVE SUMMARY

The purpose of this project was to study the labor market in ten Northwest Wisconsin counties,
Ashland, Bayfield, Burnett, Douglas, Iron, Price, Rusk, Sawyer, Taylor, and Washburn, in order to
ascertain whether the region is experiencing a skills gap. Skills gap was defined as a state of the
labor market characterized by a significant misalignment of occupational competencies,
including knowledge, skills, and abilities (KSAs), required by employers and those actually held
by workers. The scope of the project also entailed developing a profile of current and potential
future talent gaps within varying occupations in fifteen target industries, including: (1) mining,
quarrying, oil and gas extraction, (2) administrative, support, waste management and
remediation services, (3) educational services, (4) health care and social assistance, (5)
professional, scientific, and technical services, (6) accommodation and food services, (7)
management of companies and enterprises, (8) arts, entertainment, and recreation, (9)
wholesale trade, (10) finance and insurance, (11) real estate and rental and leasing, (12)
transportation and warehousing, (13) other services excluding public administration, (14)
manufacturing, and (15) public administration/government. These industries were identified as
industries of special interest because of their anticipated rapid future regional employment
growth.

This research was conducted by faculty and undergraduate students of the Department of
Business and Economics at the University of Wisconsin-Superior. Research partnership and
funding were provided by the Northwest Wisconsin Workforce Investment Board, Visions
Northwest Regional Economic Development Group and Wisconsin Economic Development
Corporation. Additional undergraduate research funding was provided by the Undergraduate
Research, Scholarship and Creative Activity Center of the University of Wisconsin-Superior.

To complete this project, we first surveyed the existing literature and methodology related to
studying the skills gap. We then developed a theoretical framework and an innovative set of
indices that enabled us to explore and quantify the current occupational knowledge, skill and
ability gaps (KSA gaps) in the region. To gather data for the proposed indices, we designed and
implemented a survey of employers and workers. Two thousand employer surveys and one
thousand worker surveys were mailed in March 2015. Completed surveys yielded the response
rates of 7.14% for the employer survey and 11.3% for the worker survey. Survey data were
then used to calculate four sets of indices for each occupation, which helped reveal the current
KSA gaps by occupation. Economic Modeling Specialists Intl. (EMSI) data were used to
develop a regional labor market profile for fifteen target industries, which helped reveal the
current labor surpluses and shortages by occupation in the region. Survey data and
demographic projections were then used to calibrate the labor market profile to estimate the
future labor surpluses and shortages by occupation in the region.

Research findings suggest that the study region is currently experiencing gaps in some
competencies, or KSAs. Specifically, according to the employer survey, principal areas with
severe and major KSA gaps include: critical thinking and problem-solving skills, knowledge



of production processes and practices, judgment and decision-making skills, interpersonal
relations and teamwork skills, customer service skills, knowledge of administrative rules
and procedures, knowledge of accounting, finance and economics, oral and written
communication skills, intellectual abilities (to apply knowledge), and knowledge of
business management, marketing and sales. In contrast to these, workers reported that
their current top competency gaps include: knowledge of natural resource extraction and
processing, knowledge of architecture and construction, knowledge of audio/video
technology and communications, knowledge of transportation, distribution and logistics,
knowledge of medicine and health, knowledge of social sciences, music and arts, and
knowledge of agriculture and food production.

Survey results on difficult-to-fill vacancies allowed us to improve on the above general findings.
Specifically, KSA-gap analysis by occupation revealed that employers and workers often have
divergent views on the occupational KSA gaps. For example, analysis of the two most
frequently cited vacancies, management occupations (16% of all vacancies) and transportation
and materials moving occupations (10% of all vacancies), revealed that, according to employers,
regional workforce currently has severe gaps in critical thinking skills, while workers reported
low or no gaps in this area. In general, the occupational KSA-gap analysis suggests that
employers tend to report major and severe gaps in skill areas, while workers tend to report
gaps in knowledge areas. Consequently, workers try to fill their perceived competency
gaps via education, while employers continue to seek skilled employees. Therefore, until
workers and employers align their occupational competency expectations, a paradox of
unemployed workers and unfilled vacancies will continue to persist.

Finally, the study findings suggest that the region is projected to experience sizable
occupation-specific labor shortages in the future. Specifically, several occupations, including
healthcare practitioners and technicians (e.g., physicians and MRI technologists), business and
financial operations (e.g., market research and financial analysts), and computer and
mathematical occupations (e.g., software developers and actuaries), will experience significant
labor shortages ranging from 4% to 15% of projected future labor demand. Consequently,
economic growth of the two industries that rely on these occupations, healthcare and
management of companies, will be adversely impacted.



INTRODUCTION

Skills gap is a state of the labor market characterized by a significant misalignment of
occupational competencies, including knowledge, skills, and abilities (KSAs), required by
employers and those actually held by workers. While this definition seems straightforward,
whether or not a skills gap really exists is subject to debate. Review of literature on this topic
offers two distinct hypotheses: first, skills gap is a real phenomenon, and second, skills gap is a
myth. Empirical evidence on this issue, however, is mixed. From a social welfare point of view,
skills gap, if real, is undesirable because it implies market inefficiencies and welfare losses, such
as loss of human capital, particularly among the long-term unemployed, and output, due to
unfilled vacancies. Therefore, employers, workers, and policy-makers generally agree that if a
skills gap exists it would be detrimental to the economy.

Proponents of the existence of a skills gap argue that unfilled vacancies and unemployed
workers are the result of a skills gap. Opponents argue that unfilled vacancies are simply a
result of noncompetitive wages and excessive job requirements, while high unemployment
rates were caused by the recent Great Recession. Economists generally agree that for a
number of reasons the latest recession and economic recovery were particularly prolonged and
slow. This resulted in high unemployment rates. However, this does not necessarily mean that
there is a widespread labor market skills gap. It is possible that weak aggregate demand and
slow economic growth have been keeping the unemployment rate high for cyclical reasons.’ At
the same time, this does not mean that there is no truth in employers’ complaints about the
skills gap: economists agree that certain occupations in specific industries and geographic
locations are harder to fill. This leads to long-term vacancies or positions that remain unfilled
for extended periods of time.

Based on the above discussion, to classify a vacancy as being subject to a skills gap, it is
important to define a time period that a typical job requires to get filled. Anything beyond this
period can be used to classify a vacancy as being subject to a skills gap. One benchmark time
period that can be used here is the Dice-DFH measure of national mean vacancy duration.
Another benchmark metric that can be used is the long-term unemployment of 27 weeks and
longer, which is frequently used to describe structural unemployment. Both of these metrics
represent different sides of a skills gap: Dice DFH measure — the employer’s side, and 27 weeks
or longer — the employees’ side. To help calibrate the time period that is seen by regional
employers as problematic and indicative of a skills gap, a survey question was included in our
employer questionnaire.

While some literature cites unemployed workers and unfilled vacancies as evidence of a skills
gap, it is important to note that not all unemployed workers lack the needed KSAs. For
example, labor unions, geographic constraints, employment discrimination, and other labor

! Economists define the difference between an actual unemployment rate and a long-term natural rate of
unemployment as a cyclical unemployment.



market conditions may prevent a perfectly qualified candidate from getting a job. Employed
workers may also lack some KSAs needed for a job, which would lead to lower labor
productivity. Therefore, a comprehensive KSA-gap study needs to scrutinize the competencies
of both the employed and the unemployed.

LITERATURE REVIEW

Proponents of the skills gap argue that unfilled vacancies and unemployed workers are the
result of a skills gap: unemployed workers do not have the skills demanded by employers, and
employers cannot fill their vacancies because there is a lack of qualified workers. Numerous
national, regional, and industry surveys of employers report the same finding — the majority of
employers find it difficult to attract employees with the right set of competencies. According to
the Career Builder survey (2014), 81% of employers reported difficulties filling vacancies.
Similarly, the Deloitte survey (2015) found 84% of manufacturing executives reporting talent
shortages in the U.S. manufacturing sector. In Wisconsin, “Manufacturers in the state have
repeatedly said that finding qualified employees with the skills needed to operate complex,
computer-controlled machinery is the top business challenge they face” (Taschler, 2012, online).

Other evidence cited in support of the skills gap hypothesis is an outward shift of a Beveridge
curve. The Beveridge curve describes an inverse relationship between the unemployment rate
and vacancy rate. An outward shift of the curve reflects an increasing unemployment rate for
every given vacancy rate. According to figure 1, the U.S. Beveridge curve has shifted around
October 2009.

Figure 1. U.S. Beveridge Curve
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Other frequently cited evidence of a skills gap includes a rising Dice-DFH measure of national
mean vacancy duration (Davis, Faberman and Haltiwanger, 2013). According to this measure,
currently, it takes employers on average 25 working days, or five weeks, to fill a vacancy. This is
the longest mean vacancy duration measure recorded since 2001 (Davis and Durney, 2015).

Opponents of the skills gap argue that the skills gap is not real and that employers who are
facing unfilled vacancies are simply not willing to pay fair wages (e.g., Holzer, 2013) or are
extremely selective in their hiring choices (e.g., Levine, 2013). Specifically, a study directly
related to Wisconsin by Levine (2013) explains that most of the evidence presented by skills gap
supporters cannot withstand data scrutiny. For example, he argues that skills do not disappear
over short periods of time. Since prior to the recent recession the unemployment rate was
relatively low, the high unemployment rate recorded during and after the recent recession was
simply a result of weak aggregate demand. During this period of a weak labor market,
employers, bolstered by their bargaining power, raised their job requirements without a
corresponding increase in pay. Once the labor market improved, these employers started
having difficulties filling vacancies not because workers’ skills suddenly disappeared but because
these employers were not willing to pay adequate salaries and wages (Levine, 2013).

Levine further points out that “If Wisconsin were experiencing labor shortages, we would
expect to find wages here to be not only rising, but increasing more rapidly than wages
nationally” (Levine, 2013, 30), which he has empirically shown was not the case. Finally, he
argues that policies aimed at closing the alleged skills gap would lead to inefficiencies in
government spending due to addressing a problem that very well may not exist. Instead, he
believes that resources would be better used in addressing the actual problem - poor job
creation, in terms of the quality and quantity of jobs.

Finally, a disaggregated analysis of factors behind the shift of the Beveridge curve (e.g.,
Dougherty, 2014) suggests that the Beveridge curve of the short-term unemployed, who were
unemployed for 26 weeks or less, did not exhibit an outward shift. For the long-term
unemployed, who were unemployed for 27 weeks and longer, the Beveridge curve did exhibit
an outward shift. Therefore, much of the national shift of the Beveridge curve was driven by
the increasing unemployment rate of the long-term unemployed. The increasing long-term
unemployment in turn can be explained by a number of reasons, ranging from weak aggregate
demand to extensions of unemployment insurance benefits (e.g., Aaronson, Mazumder and
Schechter, 2010).



REGIONAL ECONOMY AND LABOR MARKET PROFILE

According to EMSI (2015.1), in 2013, the study region had a Gross Regional Product of 5.87
billion dollars. Most of this regional GDP was generated by several industries: 19% by the
manufacturing sector, 15% by the government sector, 7% by the retail trade, and 6% each by
transportation and warehousing, crop and animal production, construction, and healthcare and
social assistance (see figure 2). These industries also accounted for most of the regional
employment: in 2014, ten counties had a total of 75,450 jobs; 20.08% of these jobs were in the
government sector, 15.39% in manufacturing, 11.08% in retail trade, 10.97% in healthcare and
social assistance, and 8.94% in accommodation and food services (see figure 3). As for
unemployment, in February 2015, the region had a 7.79% unemployment rate, which was
higher than the state unemployment rate of 4.8%. According to figure 4, industries that added
the most to this unemployment statistic were: construction (15% of all unemployed in the
region), government (13%), manufacturing (12%), retail trade (11%), and accommodation and
food services (11%). According to figure 5, the largest occupations were: office and
administrative support occupations (13.44% of all regional jobs), production (10.37%), sales
(9.81%), food preparers (8.63%), transportation and materials moving (8.56%), and education
(6%). Further, figure 6 shows that the largest share of vacancies in the region were in office and
related occupations (12.01% of all regional vacancies), food preparation and serving (11.84%),
sales (10.86%), production (9.4%), and transportation and materials moving (8.27%)
occupations.

These figures and numbers describe the current nature of the region’s economy: a mix of
manufacturing, public sector, agriculture, healthcare, trade, transportation, and tourism. One
of the distinguishing current and anticipated future characteristics of this region is its declining
population and labor force. Specifically, over the last five years, the region’s population
declined by 1.6%, while the state’s population increased by 1.9%. Further, given the current
age distribution of the population, the number of people in the 20-79 age range is expected to
decline by 1.28% over the next five years (EMSI, 2015.1).” This suggests that by 2020 the supply
of labor is likely to decline by at least one percent.

2 U.S. Bureau of Labor Statistics tracks the labor force as workers between ages 16 to 75 and older. Current
and projected population data, however, were available in five-year increments only, so growth for the 16 to
75 years age range could not be estimated and 20-79 years age range was used instead.



Figure 2. Gross Regional Product by Industry, 2013
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Figure 3. Regional Employment by Industry, 2014
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Figure 5. Employment by Occupation, % of All Employed in the Region, 2015
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Figure 6. Vacancies by Occupation, % of All Annual Openings in the Region
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The special focus of this project was to produce a regional labor market profile that can identify
the current and potential future talent gaps in fifteen industries targeted by the Northwest
Wisconsin Workforce Investment Board (see table 1). These industries were identified as
industries of special interest because of their anticipated rapid future employment growth:

Table 1. Current and Projected Future Labor Demand?® by Target Industries

NAICS Description Number % of all Number % of all Jobs
of jobs, regional of jobs, regional growth rate,
2015 jobs, 2015 2020" jobs, 2020° 2015-2020
90 Government 15,222 20.02% 15,338 19.41% 1.00%
31 Manufacturing 11,565 15.21% 11,815 14.95% 2.00%
62 Health Care and Social 8,429 11.08% 9,084 11.49% 8.00%
Assistance
72 Accommodation and Food 6,750 8.88% 7,059 8.93% 5.00%
Services
48 Transportation and 3,877 5.10% 4,206 5.32% 8.00%
Warehousing
81 Other Services (except 3,724 4.90% 3,938 4.98% 6.00%
Public Administration)
42 Wholesale Trade 2,210 2.91% 2,319 2.93% 5.00%
56 Administrative and Support 2,100 2.76% 2,432 3.08% 16.00%

and Waste Management
and Remediation Services

52 Finance and Insurance 1,753 2.31% 1,866 2.36% 6.00%

54 Professional, Scientific, and 1,504 1.98% 1,633 2.07% 9.00%
Technical Services

71 Arts, Entertainment, and 856 1.13% 917 1.16% 7.00%
Recreation

61 Educational Services 825 1.08% 875 1.11% 6.00%

55 Management of Companies 808 1.06% 863 1.09% 7.00%
and Enterprises

53 Real Estate and Rental and 585 0.77% 597 0.76% 2.00%
Leasing

21 Mining, Quarrying, and Oil 132 0.17% 168 0.21% 27.00%
and Gas Extraction
Total 60,340 79.36% 63,110 79.85% 4.59%

Source: EMSI (2015.1)

* Labor demand is proxied using the total number of jobs, full and part-time, reported in the Economic Modeling
Specialists Intl. Analyst, or EMSI (2015). EMSI jobs estimates are based on the Quarterly Census of Employment
and Wages from the Bureau of Labor Statistics and the Bureau of Economic Analysis.

* The number of jobs in 2020 is projected by EMSI using a trend-forecasting method.

> Due to omission of some industries from the target industries sample, percentages of all regional jobs in a given
year do not add up to 100%. For example, two large employment sectors omitted from the target industries
sample include retail trade and construction industry, which currently account for about 11% and 6% of all regional
jobs respectively.

15



As table 1 describes, the first five industries, government, manufacturing, health care and social
assistance, accommodation and food services, and transportation and warehousing, currently
account for nearly 60.3% of all labor demand in the ten-county study region. This proportion is
projected to stay nearly the same in the next five years. Of these five industries, the health
care and social assistance and transportation and warehousing industry are expected to grow
the fastest, increasing their respective labor demand by 8% over the next five years.
Accommodation and food services industry is expected to add 5% more jobs by 2020, while the
top two regional employment sectors, government and manufacturing, are expected to
increase their labor demand over the next five years only by 1% and 2% respectively. The
projected fastest growing employer, the mining, quarrying, and oil and gas extraction industry,
has the smallest current and projected future regional employment share.

While the above table summarizes the current and projected labor demand by target
industries, to produce a skills gap analysis we need to study the supply and demand for labor on
an occupational level, and more specifically on an occupation-specific knowledge, skills and
abilities (KSA) level. So, first we provide an occupation-specific summary of labor supply and
demand to depict a broad picture of what is happening in the ten-county regional labor market.
Then, using original surveys of regional employers and workers, we develop a more refined
occupation-specific KSA-gap analysis.

LABOR DEMAND BY OCCUPATION IN TARGET INDUSTRIES

Using EMSI 2015.1, we surveyed current (2015) and projected future (2020) regional labor
demand by occupation for each of the fifteen target industries.® The results of this regional
occupational labor demand are presented in tables 2 and 3. Table 2 describes the total or
aggregate results for each occupation, which were calculated by adding all jobs by occupation
across the fifteen industries. Table 3 describes the summary statistics by occupation across the
fifteen industries, which reflect an average number of jobs, growth rate, and importance of a
given occupation.

According to table 2, in 2015, the fifteen industries collectively account for the entire regional
labor demand for the following occupations: community and social services, education, training
and library, healthcare support, legal, life, physical, and social sciences, and protective service
occupations. In 2020, the fifteen industries are projected to collectively account for the entire
regional labor demand for the following occupations: community and social service, education,
training, and library, legal, life, physical, and social sciences, and protective service occupations.
On the opposite side of a spectrum, in both time periods, the fifteen industries collectively
account for a relatively small portion of the regional labor demand for the following
occupations: construction and extraction, farming, fishing and forestry, and sales.

® Labor demand by occupation was proxied using the number of jobs by occupation within each industry, as
reported in EMSI staffing patterns.
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Table 2. Current and Projected Future Labor Demand by Occupation in Target

Industries
Occupation 2015 2015 2020 2020
Labor Labor Labor Labor
Demand Demand Demand Demand
as % of as % of
Regional Regional
Labor Labor
Demand Demand
Architecture and Engineering 814 95.59% 869 95.94%
Occupations
Arts, Design, Entertainment, 738 84.29% 755 85.27%
Sports, and Media Occupations
Building and Grounds Cleaning 2729 95.65% 2888 95.43%
and Maintenance Occupations
Business and Financial 1823 90.68% 1940 90.78%
Operations Occupations
Community and Social Service 1303 100.00% 1392 100.00%
Occupations
Computer and Mathematical 628 95.52% 694 96.58%
Occupations
Construction and Extraction 1196 27.96% 1227 28.18%
Occupations
Education, Training, and Library 4596 100.00% 4771 100.00%
Occupations
Farming, Fishing, and Forestry 195 18.15% 194 18.52%
Occupations
Food Preparation and Serving 6178 94.14% 6504 94.70%
Related Occupations
Healthcare Practitioners and 2944 93.30% 3197 93.32%
Technical Occupations
Healthcare Support Occupations 2149 100.00% 2323 99.85%
Installation, Maintenance, and 2599 75.63% 2757 75.87%
Repair Occupations
Legal Occupations 299 100.00% 313 100.00%
Life, Physical, and Social Science 625 100.00% 649 100.00%
Occupations
Management Occupations 2498 64.24% 2596 64.52%
Office and Administrative 8523 83.41% 8822 83.49%
Support Occupations
Personal Care and Service 3272 97.59% 3336 97.84%
Occupations
Production Occupations 7507 95.22% 7733 95.34%
Protective Service Occupations 1623 100.00% 1661 100.00%
Sales and Related Occupations 2328 31.20% 2410 31.69%
Transportation and Material 5708 87.66% 6039 88.17%

Moving Occupations

Source: EMSI (2015.1)
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Table 2 also shows the occupational labor demand growth attributed to the fifteen industries,
with computer, math, and healthcare occupations clearly exhibiting the fastest growth in labor
demand. In terms of earnings, using the available 2013 earnings data, healthcare practitioners,
healthcare technicians, architects, and engineers enjoyed the highest median hourly earnings in
the region, while food preparers, servers, and personal care service occupations had the lowest
earnings.

Table 3 describes the summary statistics by occupation across the fifteen industries. For
example, it shows that, in 2015, the average number of architects and engineers working in a
given industry is 54. Similarly, by 2020, the average number of architects and engineers
projected to be employed in a given industry is 58. The mean rate of jobs growth by occupation
is calculated as an average occupational growth across the fifteen industries. By comparing the
occupational mean job growth rate to the average job growth across the occupations, where
the latter was estimated as 7.34% with a standard deviation of 14.93%, we can identify the
occupations that are growing rapidly within these target industries. These rapidly growing
occupations are marked with the * symbol. For example, legal occupations are expected to
grow by 21.5% in the fifteen target industries over the next five years, nearly three times faster
than the average job growth rate. These rapidly growing occupations signify where the labor
demand is projected to be particularly high over the next five years.

In table 3, the percentage of total industry jobs shows the average proportion of jobs across the
fifteen industries attributed to a given occupation.’ According to the mean occupational data,
on average a given occupation accounts for 4.15% of all jobs in the fifteen industries, with a
standard deviation of 9.25%. Occupations with a larger share than the reported average
percentage are marked with the & symbol. These percentages represent the relative
importance or significance of a given occupation to the target industries. For example,
transportation and materials moving occupations on average make up 11.2% of all jobs in the
target industries.® The larger the occupational share as a percentage of total jobs the more
important that occupation is to regional economic growth.

Occupations that have both symbols (* and &) in table 3 are those that are growing rapidly and
represent a large proportion of the regional labor demand. Therefore, at least from the labor
demand point of view, these occupations are particularly crucial for supporting economic
growth in the region. From a specific industry point of view, table 4 shows the extent to which
some industries depend on a given occupation. For example, transportation and materials
moving occupations make up 71.4% of all transportation and warehousing industry jobs. These
staffing patterns (table 4) combined with the symbols (* and &) in table 3 indicate the
occupations that are critical to economic growth of the target industries.

’ The sum of totals across the listed occupations does not add up to 100 due to rounding and omission of military
and unclassified occupations from the reported data.

8 Occupational or staffing patterns within each industry differ from the occupational shares reported here, as these
were calculated across the fifteen industries.
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Table 3. Current and Projected Future Labor Demand by Occupation: Mean Statistics Across Target Industries

Architecture and Engineering Occupations* Community and Social Service Occupations*

Variable Mean Std. Deviation Variable Mean Std. Deviation
Industry jobs 2015 54.28 108.53 Industry jobs 2015 86.88 174.28
Industry jobs 2020 57.95 112.96 Industry jobs 2020 92.83 183.91
Job growth, % 13.13 25.86 Job growth, % 9.00 25.63

% total industry jobs 1.27 2.84 % total industry jobs 1.33 2.58

Arts, Design, Entertainment, Sports, and Media Computer and Mathematical Occupations*

Occupations

Variable Mean Std. Deviation Variable Mean Std. Deviation

Industry jobs 2015 49.22 55.87 Industry jobs 2015 41.84 51.30

Industry jobs 2020 50.33 56.89 Industry jobs 2020 46.27 52.70

Job growth, % 3.27 10.96 Job growth, % 9.47 11.01

% total industry jobs 2.53 4.67 % total industry jobs 1.53 2.50

Building and Grounds Cleaning and Maintenance Construction and Extraction Occupations*

Occupations

Variable Mean Std. Deviation Variable Mean Std. Deviation

Industry jobs 2015 181.94 244.72 Industry jobs 2015 79.73 183.82

Industry jobs 2020 192.53 257.95 Industry jobs 2020 81.80 184.91

Job growth, % 4.33 7.50 Job growth, % 15.67 17.51

% total industry jobs 5.40 8.30 % total industry jobs 2.87 7.36
Education, Training, and Library Occupations

Variable Mean Std. Deviation Variable Mean Std. Deviation

Industry jobs 2015 121.51 128.86 Industry jobs 2015 306.41 957.61

Industry jobs 2020 129.32 130.67 Industry jobs 2020 318.10 980.44

Job growth, % 9.20 7.76 Job growth, % 5.67 12.20

% total industry jobs 4.80 5.83 % total industry jobs 5.00 11.37
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Farming, Fishing, and Forestry Occupations
Variable Mean Std. Deviation Variable Mean Std. Deviation
Industry jobs 2015 13.02 23.02 Industry jobs 2015 173.24 227.43
Industry jobs 2020 12.92 22.80 Industry jobs 2020 183.79 236.03
Job growth, % 3.07 13.01 Job growth, % 8.20 9.86

% total industry jobs 0.13 0.35 % total industry jobs 5.13 4.97
Variable Mean Std. Deviation Variable Mean Std. Deviation
Industry jobs 2015 411.84 1277.57 Industry jobs 2015 19.94 39.36
Industry jobs 2020 433.58 1339.11 Industry jobs 2020 20.86 40.27

Job growth, % 6.93 14.03 Job growth, % 21.47 34.99

% total industry jobs 7.20 19.09 % total industry jobs 0.73 231
Variable Mean Std. Deviation Variable Mean Std. Deviation
Industry jobs 2015 196.28 569.91 Industry jobs 2015 41.63 92.78
Industry jobs 2020 213.16 621.72 Industry jobs 2020 43.24 93.46

Job growth, % 9.13 10.41 Job growth, % 7.27 9.68

% total industry jobs 2.73 6.71 % total industry jobs 0.73 1.16
Variable Mean Std. Deviation Variable Mean Std. Deviation
Industry jobs 2015 143.28 472.11 Industry jobs 2015 166.51 191.29
Industry jobs 2020 154.89 512.55 Industry jobs 2020 173.09 191.66
Job growth, % 6.93 15.70 Job growth, % 9.47 10.78

% total industry jobs 2.07 5.59 % total industry jobs 5.20 3.61



Office and Administrative Support Occupations

Variable Mean Std. Deviation
Industry jobs 2015 568.21 629.78
Industry jobs 2020 588.12 623.65
Job growth, % 5.87 9.24

% total industry jobs 18.13 12.97

Personal Care and Service Occupations«

Variable Mean Std. Deviation
Industry jobs 2015 218.15 423.79
Industry jobs 2020 222.37 424.52
Job growth, % 7.33 9.49

% total industry jobs 5.00 8.09

Production Occupations

Variable Mean Std. Deviation
Industry jobs 2015 500.46 1675.56
Industry jobs 2020 515.54 1703.17
Job growth, % 4.13 18.06

% total industry jobs 6.80 14.63

Protective Service Occupations

Variable Mean Std. Deviation
Industry jobs 2015 108.20 359.87
Industry jobs 2020 110.76 364.45
Job growth, % 6.60 12.18

% total industry jobs 1.13 2.33

Sales and Related Occupationse

Variable Mean Std. Deviation
Industry jobs 2015 155.21 157.90
Industry jobs 2020 160.64 166.68
Job growth, % 3.13 7.64

% total industry jobs 8.40 11.64

Transportation and Material Moving Occupations

Variable Mean Std. Deviation
Industry jobs 2015 380.55 744.07
Industry jobs 2020 402.58 793.06

Job growth, % 7.20 8.26
% total industry jobs 11.20 19.06

Source: EMSI (2015.1)



Table 4. Key Industry Staffing Patterns by Occupation

Occupations/ NAICS code

Architecture and Engineering 1% 3%
Arts, Design, Entertainment, 1%
Sports, and Media

Building and Grounds Cleaning 1%
and Maintenance

Business and Financial Operations 1% 2%
Community and Social Service

Computer and Mathematical 1%
Construction and Extraction 29% 2%

Education, Training, and Library
Farming, Fishing, and Forestry 1%

Food Preparation and Serving
Related

Healthcare Practitioners and
Technical

Healthcare Support

Installation, Maintenance, and 9% 5%
Repair

Legal

Life, Physical, and Social Science 1%
Management 4% 4%
Office and Administrative Support 1 9%
Personal Care and Service

Production 17%  57%

Protective Service
Sales and Related 1% 3%

Transportation and Materials 26% 11%
Moving

1%

1%

3%

1%

1%

6%

4%
21%

6%

25%
31%

1% 11% 2%
5% 2%

7% 1% 1%

2% 13% 4% 15%  19%

1%

3% 5% 9%

2% 1% 1% 1%
1% 1%

7% 1%

3% 1%

7% 13% 1% 2%
9% 1%

2% 1%

3% 6% 8% 6% 17%
1 57% 19% 27% 31%
1% 3% 1%

2% 1% 1%
1%

1% 2 41% 3% 6%

71% 4% 1% 3%

Source: EMSI (2015.1)
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LABOR SUPPLY BY OCCUPATION IN TARGET INDUSTRIES

Next, using EMSI 2015.1, we surveyed the current (2015) labor supply by occupation in the
region.” Table 5 reports the number of employed, unemployed, and the labor supply for each
occupation. In table 6, this occupational labor supply is compared to the occupational labor
demand to identify the potential labor surpluses and shortages by occupation.

According to the last column in table 5, office and administrative support occupations represent
the largest share of regional labor supply (11.97% of all workers), followed by production
(9.54%), sales (8.84%), and transportation and materials moving (8.02%) occupations. Further,
while the overall unemployment rate in the region was estimated at 7.79%, some occupations
clearly report significantly higher unemployment rates. For example, according to table 5, in
February 2015, construction and extraction occupations had a 25.26% occupational
unemployment rate.

According to table 6, all occupations are currently exhibiting a labor surplus, with the supply of
available workers exceeding the demand for employees. The largest current labor surpluses
are in the construction and extraction occupations and buildings and grounds cleaning and
maintenance occupations. Assuming a constant labor supply, by 2020, there will clearly be a
large shortage of healthcare practitioners and technical healthcare employees, where the
demand for labor will exceed the supply of labor. Other smaller shortages are anticipated for
education, training and library, business and financial, healthcare support, community and
social service, computer and math, installation, maintenance, and repair occupations. On the
opposite side of the spectrum, construction and extraction, and building and grounds cleaning
occupations are expected to continue carrying a large surplus of workers. Per this scenario’s
assumptions, production occupations are also expected to have a surplus of workers in the
future.

These results provide an aggregate industry and occupation-level view of the labor market in
the ten-county region. Next, we develop a more refined occupational skills gap analysis using
our survey of employers and employees.

9 . .

Labor supply by occupation was assumed to equal the occupational labor force, or sum of employed and
unemployed. It was proxied by adding the EMSI-reported total number of jobs, full and part-time, to the number
of unemployed by occupation.
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Table 5. Current Labor Supply by Occupation

Occupational

Employed, Unemployed, Labor Supply, Unemployment

Occupation 2015 Feb. 2015 2015 Rate, % Labor Supply, %
of Labor Force

Architecture and Engineering Occupations 852 28 880 3.18% 0.99%
Arts, Design, Entertainment, Sports, and Media Occupations 876 45 921 4.89% 1.04%
Building and Grounds Cleaning and Maintenance Occupations 2,853 826 3,679 22.45% 4.16%
Business and Financial Operations Occupations 2,010 40 2,050 1.95% 2.32%
Community and Social Service Occupations 1,275 26 1,301 2.00% 1.47%
Computer and Mathematical Occupations 657 7 664 1.05% 0.75%
Construction and Extraction Occupations 4,278 1,446 5,724 25.26% 6.47%
Education, Training, and Library Occupations 4,563 83 4,646 1.79% 5.25%
Farming, Fishing, and Forestry Occupations 1,076 85 1,161 7.32% 1.31%
Food Preparation and Serving Related Occupations 6,562 435 6,997 6.22% 7.91%
Healthcare Practitioners and Technical Occupations 3,155 49 3,204 1.53% 3.62%
Healthcare Support Occupations 2,144 97 2,241 4.33% 2.53%
Installation, Maintenance, and Repair Occupations 3,436 143 3,579 4.00% 4.05%
Legal Occupations 251 6 257 2.34% 0.29%
Life, Physical, and Social Science Occupations 614 27 641 4.21% 0.72%
Management Occupations 3,888 119 4,007 2.97% 4.53%
Military occupations 507 507 0.00% 0.57%
Office and Administrative Support Occupations 10,218 368 10,586 3.48% 11.97%
Personal Care and Service Occupations 3,353 166 3,519 4.72% 3.98%
Production Occupations 7,884 553 8,437 6.55% 9.54%
Protective Service Occupations 1,617 37 1,654 2.24% 1.87%
Sales and Related Occupations 7,463 356 7,819 4.55% 8.84%
Transportation and Material Moving Occupations 6,512 588 7,100 8.28% 8.03%
Other 5,534 1,358 6,892 19.70% 7.79%
Total 81,578 6,888 88,466 7.79% 100.00%

Source: EMSI (2015.1)

24



Table 6. Estimated Regional Labor Surplus or Shortage

Labor Labor Labor Labor surplus (+), Labor surplus (+)
Occupation supply, demand, demand, 2015 or shortage (-),
2015 2015 2020
Architecture and Engineering 880 852 906 28 -26
Occupations
Arts, Design, Entertainment, 921 876 885 45 36
Sports, and Media Occupations
Building and Grounds Cleaning 3679 2,853 3,026 826 653
and Maintenance Occupations
Business and Financial 2050 2,010 2,137 40 -87
Operations Occupations
Community and Social Service 1301 1,275 1,357 26 -57
Occupations
Computer and Mathematical 664 657 719 7 -55
Occupations
Construction and Extraction 5724 4,278 4,355 1446 1370
Occupations
Education, Training, and Library 4646 4,563 4,739 83 -93
Occupations
Farming, Fishing, and Forestry 1161 1,076 1,046 85 115
Occupations
Food Preparation and Serving 6997 6,562 6,868 435 130
Related Occupations
Healthcare Practitioners and 3204 3,155 3,426 49 -222
Technical Occupations
Healthcare Support Occupations 2241 2,144 2,327 97 -86
Installation, Maintenance, and 3579 3,436 3,633 143 -54
Repair Occupations
Legal Occupations 257 251 260 6 -3
Life, Physical, and Social Science 641 614 642 27 -1
Occupations
Management Occupations 4007 3,888 4,024 119 -17
Office and Administrative 10586 10,218 10,567 368 19
Support Occupations
Personal Care and Service 3519 3,353 3,409 166 110
Occupations
Production Occupations 8437 7,884 8,111 553 326
Protective Service Occupations 1654 1,617 1,658 37 -4
Sales and Related Occupations 7819 7,463 7,605 356 214
Transportation and Material 7100 6,512 6,849 588 251

Moving Occupations

Source: EMSI (2015.1)

1% This scenario assumes that the labor supply will remain constant over the next five years. Later, this assumption
will be relaxed and future labor supply will be calibrated using the expected population changes and anticipated
retirements reported by surveyed employers.
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OCCUPATIONAL SKILLS GAP INDICES

Theoretical Framework

Using a simple labor supply and demand model we illustrate how labor market gaps or two
possible states of disequilibrium in labor supply and demand, due to pay being outside of the
equilibrium wage-point, can be connected to the skills gap. This model is then used to develop
four innovative indices aimed at measuring the potential skills gap in the study region.

Figure 7. Occupational Labor Market

Surplus of workers
Wage | L supply

Shortage of
workers L demand

Number of

Q Q. Q QD, L Q workers

S, H

Figure 7 describes an occupational labor market (e.g., a market for health care practitioners and
technicians). By definition, a labor market gap implies a mismatch or lack of balance between
the supply and demand for labor, which in figure 7 occurs when wages are set above or below
the equilibrium wage, We. In reality, however, when negotiating salaries and wages, employers
and job-seekers typically have a range of acceptable wages in mind, not a single wage-point.
Further, the differences in worker characteristics require employers to compensate employees
according to their qualifications and experience. Therefore, employers must have a range of
pay in mind when posting a vacancy. To reflect these conditions and to explain the existence of
labor market gaps, we model an occupational labor market with a range of wages between Wy
and W,. Wy represents the high end of a pay range and W represents the low end of a pay
range.

When a wage is set at Wy, the quantity of labor supplied exceeds the quantity of labor

demanded, creating a surplus of labor equal to (Qsy — Qp). This surplus of workers translates
into unemployment, which typically is described as structural or long-term unemployment.
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However, not all of these unemployed workers may necessarily lack the KSAs needed to be re-
employed. Some may not have the necessary connections, may not belong to a labor union, or
are subject to employment discrimination. Thus, it would be inaccurate to consider all
structurally unemployed workers as having a skills gap. Rather, a portion of structurally
unemployed workers may lack the needed KSAs. The proportion of unemployed lacking
occupational KSAs will be empirically estimated using a survey of workers, which will help
measure this side of the skills gap.

When a wage is set at W, the quantity of labor demanded exceeds the quantity of labor
supplied, creating a shortage of labor equal to (Qp, — Qs;). This effectively translates into
unfilled vacancies. Given the low wage, however, it is possible that prospective workers may
not have an incentive to pursue the KSAs needed for this occupation, which would explain the
persistent vacancies. Therefore, a proportion of vacancies that remains unfilled for extended
periods of time translate into a skills gap that is caused by inadequate pay. Over time,
employers facing such a skills gap may raise their pay, which gradually will help bridge the labor
shortage gap. For estimation purposes, employer questions about long-term vacancies and pay
will be used to assess this side of the skills gap.

Figure 7 depicts a static model of the labor market. However, it clearly shows where possible
labor supply-demand imbalances exist, with pay level being the root cause of illustrated gaps.
Over time, however, if wages adjust, gaps can be expected to be reduced or eliminated.
Tracking real wages by occupation can help provide a sense of dynamic changes in the labor
market susceptible to a skills gap. In addition, other factors such as occupation, geographic
location, and industry may explain a mismatch between the supply and demand for labor.
These factors will be taken into consideration when conducting a skills gap analysis.

Indices
To describe the different sides of a skills gap, we propose four innovative indices:

Labor force, without j

Occupationalskills gap,, = abor f
abor force,

Number of employed_ without j

Employedskills gap,, = Labor force

Number of unemployed, without j

Unemployedskills gap ; = Coborf
abor force,

. Number of vacancies_thatrequire j
Vacancy skills gap,; = > g )

Labor force,

where n stands for occupations and j stands for KSAs.
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To compute these indices we developed a classification of KSAs that largely follows the
Occupational Information Network (O-NET) classification of occupational competencies.
Further, we used the Bureau of Labor Statistics two-digit occupational classification to recode

the occupations reported in our surveys:

Table 7. Classification of Survey KSAs and Occupations

KSAs (j): Occupations (n):

Knowledge of agriculture and food production
Knowledge of production processes and practices

Knowledge of computers and information technology

Knowledge of social sciences, music and arts
Knowledge of architecture and construction

Knowledge of business management, marketing and
sales
Knowledge of medicine and health

Knowledge of audio/video technology and
communications
Knowledge of administrative rules and procedures

Knowledge of machines, tools and equipment
Knowledge of finance, accounting and economics

Knowledge of natural resource extraction and
processing
Knowledge of transportation, distribution and logistics

Knowledge of science, technology, engineering and
mathematics
Listening and reading comprehension skills

Oral and written communication skills
Critical thinking and problem-solving skills
Interpersonal relations and teamwork skills
Customer service skills

Business operation skills

Equipment operation skills

Equipment maintenance, repair and troubleshooting
skills
Judgment and decision-making skills

Work prioritization and resource management skills
Math and analytical skills

Intellectual abilities (e.g., ability to apply knowledge)
Physical abilities (e.g., strength and endurance)

Psychomotor abilities (e.g., limb coordination, reaction
time)
Sensory abilities (e.g., hearing, vision)

Architecture and Engineering Occupations

Arts, Design, Entertainment, Sports, and Media
Occupations

Building and Grounds Cleaning and Maintenance
Occupations

Business and Financial Operations Occupations

Community and Social Service Occupations
Computer and Mathematical Occupations

Construction and Extraction Occupations

Education, Training, and Library Occupations

Farming, Fishing, and Forestry Occupations
Food Preparation and Serving Related Occupations
Healthcare Practitioners and Technical Occupations

Healthcare Support Occupations

Installation, Maintenance, and Repair Occupations

Legal Occupations

Life, Physical, and Social Science Occupations
Management Occupations

Military occupations

Office and Administrative Support Occupations
Personal Care and Service Occupations
Production Occupations

Protective Service Occupations

Sales and Related Occupations

Transportation and Material Moving Occupations

Unclassified Occupations
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The first index describes the proportion of the workforce in occupation n that does not have
required KSA, j. It is a broad measure of a skills gap within a given occupation or the
occupational skills gap.

The second index estimates the proportion of the workforce in occupation n that does not have
required KSA, |, despite being employed. It is a proxy for measuring productivity losses due to
having a less than qualified worker performing a job or the employed skills gap.

The third index estimates the proportion of the workforce in occupation n who is unemployed
because workers do not possess a required KSA, . Effectively, these are the structurally
unemployed individuals that require retraining or re-specialization in order to become re-
employed. This represents the unemployed skills gap.

The final index estimates the occupational labor shortage rate or, alternatively, the rate at
which the workforce with skill j in occupation n needs to grow in order to close the employer’s
side of the skills gap or the vacancy skills gap.

Since each occupation requires a number of competencies, a KSA-gap severity matrix will be
used to describe each occupation that employers described as difficult to fill. For example,
figure 8 provides a hypothetical example of a skills gap severity matrix for the health care
support occupations. Given the construction of these indices, the higher the index values the
higher the severity of a skills gap.

Figure 8. Hypothetical KSA-Gap Severity Matrix

Index Low gap T Severe gap \

Occupational skills gap  Interpersonal Knowledge of Equipment maintenance,
relations and medicine and repair and trouble-
teamwork skills health shooting skills

Employed skills gap Interpersonal Knowledge of Equipment maintenance,
relations and medicine and repair and trouble-
teamwork skills health shooting skills

Unemployed skills gap  Interpersonal Knowledge of Equipment maintenance,
relations and medicine and repair and trouble-
teamwork skills health shooting skills

Vacancy skills gap Oral and written Judgment and Interpersonal relations
communication decision- and teamwork skills,
skills making skills Equipment operation

skills
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SURVEY METHODOLOGY

To be able to compute the proposed skills gap indices we designed two related survey
questionnaires (see appendix 1): one for employers and one for employees/workers. As this
research involved human subjects, prior to administering the surveys we applied for
Institutional Review Board (IRB) approval of our research surveys. The University of Wisconsin-
Superior IRB Board reviewed our application and approved both surveys in February 2015.

To identify survey respondents, we used the ReferenceUSA database, which contains records of
24 million U.S. businesses and 89 million U.S. residents. In February 2015, we used the
database to randomly select 2,000 regional employers and 1,000 regional employees/workers.
Due to the length of surveys, we chose to mail paper copies to survey recipients. ReferenceUSA
provided the names and addresses for mailing the surveys. Prior to mailing the surveys, the
addresses of randomly selected employers and employees/workers were checked to ensure
that their geographic distribution would be representative of the ten-county study area.

In February 2015, six undergraduate students from the University of Wisconsin-Superior
assisted with the survey preparation and distribution, including: printing of two sets of
guestionnaires, cover letters, prepaid return envelopes, address labels, stuffing the envelopes,
and handling the bulk mail orders.

In early March 2015, survey packages were mailed to 2,000 businesses and 1,000
employees/workers. Both respondent groups were given an option of completing the survey
on paper and mailing it back or completing it via a survey website administered by Qualtrics.
Five randomly selected S50 Amazon gift cards were used as incentives for businesses to
complete the survey by March 25. Of the 2,000 business surveys, 236 were returned as non-
deliverable. This lowered the number of delivered employer surveys to 1,764. Businesses that
did not reply by March 25 were contacted through telephone by student researchers and urged
to complete the survey. By May 15, when the final employer survey dataset was downloaded
for analysis, a total of 126 employer surveys were completed. This yielded a response rate of
7.14%. Similarly, to encourage workers to respond by March 25, 100 randomly selected Redbox
movie rental codes were used as incentives. By May 15, when the final worker survey dataset
was downloaded for analysis, 113 worker surveys were completed, yielding a response rate of
11.3%."

Both survey datasets, employer and employee/worker, were processed as follows: (1) reported
and write-in industries were verified and re-coded using the appropriate industry codes, (2)
reported occupations were re-coded using the two-digit BLS occupational classification
descriptions, and (3) labor force status and other entries were verified for data entry-errors and
corrected as appropriate.

"' The theoretical margins of error were calculated as 8.63% for the employer survey and 9.21% for the
employee/worker survey.
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SUMMARY OF WORKER SURVEY RESULTS

The following tables and figures summarize the employee/worker survey results. Out of 1,000
mailed surveys, 113 surveys were completed, yielding a response rate of 11.3% and a margin of
error of 9.21%.

Table 8. Labor Market Status of Survey Respondents

Labor Market Status Number of % of Respondents
Respondents

Employed 88 77.88%

Unemployed 8 7.08%

Not in Labor Force 17 15.04%

Total 113 100%

Figure 9. Age Distribution of Survey Respondents

20 & Below
21-30
31-40
41-50
51-60 50.45%

61-70

Age (years)

Figure 10. Highest Educational Attainment Level of Survey Respondents

Doctoral degree

Professional degree

Less than high school diploma
Master's degree

Associate's degree

Some college, no degree

Trade, technical, vocational training

Bachelor's degree

High school diploma or GED 24%
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Figure 11. Labor Market Status, % of Survey Respondents

Full-time student

Stay at home
2%

parent
2%

Unemployed (not
working but looking
for a job)
7%

Figure 12. County of Residence, % of Survey Respondents

Other WI County
3%

Price
4%

Iron
2%
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Figure 13. County of Employment, % of Employed

Bayfield
2%

Iron
0%

0%

Figure 14. Respondents Industry, % of Survey Labor Force

Mining, Quarrying, and Oil and Gas Extraction

Arts, Entertainment, and Recreation
Administrative Support, Waste...

Public Administration

Accommodation and Food Services

Other (write in)

Finance and Insurance

Wholesale Trade

Professional, Scientific, and Technical

Transportation and Warehousing

Other Services, except Public Administration

Educational Services

Health Care and Social Assistance

Manufacturing

0%
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Figure 15. Years of Work Experience, % of Survey Respondents

40+ years
4%

Figure 16. Employee Wage vs. Perceived Fair Wage, % of Survey Labor Force

I am significantly overpaid

| am moderately overpaid
Do not know

| am significantly underpaid

I am moderately underpaid

I am at or near the fair market wage 40%
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Figure 17. Unemployment Duration, % of Unemployed*

SUMMARY OF EMPLOYER SURVEY RESULTS

The following tables and figures summarize the employer survey results. Out of 2,000 mailed
employer surveys, 126 surveys were completed and 236 returned as undeliverable, yielding a
response rate of 7.14% and a margin of error of 8.63%.

To help identify the regional KSA gaps, employers were asked to report three vacancies that
were particularly difficult for them to fill over the last five years. Tables and figures referring to
difficult-to-fill occupations are based on employer responses to these three difficult-to-fill
vacancies.

To identify potential changes in the future labor supply, employers were asked to report five
occupations that they anticipated their employees will retire from in the future and which
employers anticipated will be difficult to fill. Tables and figures referring to occupations subject
to future retirements are based on employer responses to this question.

© Unemployed had an average duration of unemployment of 48 weeks, with a standard deviation of 45 weeks.
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Figure 18. Employers Location, % of Respondents

Other state, 5%

Other WI county,
8%

Washburn, 15%

Taylor, 6%

Rusk, 10%

Overseas, 1%

;

Iron, 8%

Figure 19. Employers Industry, % of Respondents

Administrative and Support, Waste Management
Arts, Entertainment, and Recreation
Transportation and Warehousing

Finance and Insurance

Wholesale Trade

Professional, Scientific, and Technical
Manufacturing

Accommodation and Food Services
Educational Services

Public Administration
Other Services, except Public Administration

Health Care and Social Assistance

18%

0%
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Figure 20. Jobs Location, % of All Employers’ Jobs™®

Figure 21. Status of Vacancies in the Last Five Years, % of All Openings

Total unfilled
vacancies
6%

B Surveyed employers ranged from small businesses to large business with 2000+ employees. Some medium and
large businesses have offices and branches in multiple locations. This graph shows that 63% of all employees
working for the surveyed businesses are located in the study area, the rest are located elsewhere.
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Figure 22. Percent of Employers Reporting Difficulties Filling Vacancies in the Last
Five Years

Table 9. Days to Fill a Vacancy

Opening Type Average Days  Std. Deviation Minimum Maximum
Typical vacancy 30.23 27.11 1 137
Difficult-to-fill vacancy 69.41 94.91 1 695

Figure 23. Employer Reasons for Difficult-to-Fill Vacancies, % of All Respondents

Company-specific hiring problems, such as glitches in
website applications or inadequate job advertising

Applicants lacked job-specific abilities (for example,
physical abilities)

Economic reasons: could not agree on pay or other
companies offered better compensation packages

Applicants did not meet the minimum educational
requirements

Geographic limitations: limited supply of local

workers or inability to attract workers from other...

Applicants lacked relevant work experience

Applicants lacked job-specific skills (for example,
communication and analytical skills)

0% 10% 20% 30% 40% 50% 60%
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Figure 24. Employer Solutions to Difficult-to-Fill Vacancies, % of All Respondents

Changed job requirements

Restructured position

Eliminated position or did not hire anyone
Developed training programs

Increased overtime for other workers

Hired a less qualified applicant 42%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 25. Occupations Most Difficult to Fill, % of Difficult Vacancies
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Protective Service

Legal

Computer and Mathematical

Arts, Design, Entertainment, Sports
Community and Social Service
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Food Preparation and Serving Related
Installation, Maintenance, and Repair
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Transportation and Material Moving
Management

16%

0% 2% 4% 6% 8% 10% 12% 14% 16% 18%
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Figure 26. Occupations That Will be Difficult to Fill Due to Retirements, % of All
Occupations with Anticipated Retirements
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SKILLS GAP ANALYSIS

Given the survey responses of employers and employees, a broad picture of skill gaps has
emerged. According to employers, regardless of occupation, the top KSAs with major and
severe gaps are listed in table 10. According to the table, employers put more competency
emphasis on skill areas as opposed to knowledge areas: skills like critical thinking and problem
solving, judgment and decision-making, and customer service skills are some of the main
sources of worker competency deficiencies. Employers also indicated that among knowledge
categories, knowledge of production processes and practices, knowledge of administrative
rules, knowledge of finance, accounting, and economics are among the top knowledge areas
where Northwest Wisconsin workers are most deficient.

Table 10. Top Major and Severe KSA Gaps Reported by Employers, % of Total

Responses

KSAs Major Gap Severe Gap
Critical thinking and problem-solving skills 17% 3%
Knowledge of production processes and practices 14% 1%
Judgment and decision-making skills 13% 2%
Customer service skills 11% 2%
Knowledge of administrative rules and procedures 11% 2%
Knowledge of finance, accounting and economics 11% 2%
Intellectual abilities (for example, ability to apply knowledge) 11% 0.5%
Knowledge of computers and information technology 10% 0.5%
Knowledge of business management, marketing and sales 10% 1%
Oral and written communication skills 10% 2%
Interpersonal relations and teamwork skills 10% 4%

KSA gaps as perceived by workers are reported in table 11. According to the worker
respondents, various knowledge areas rather than the skill areas are perceived to be the
sources of competency gaps. More than 30% of workers reported having minimum and fair
knowledge of resource extraction, construction, and communication technology. These are the
knowledge areas that workers perceive as being the competency gaps in the Northwest
Wisconsin labor market.

Clearly, the above comparisons reveal that the workers’ perceptions of skill or competency gaps
are quite different from that of the employers. Workers think it is the deficiency of knowledge
in a particular area that is causing a skills gap, while the employers focus more on skills-based
competencies rather than on knowledge.
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Table 11. Top Minimal and Fair KSAs Reported by Workers, % of Total Responses

Minimum Fair
KSAs KSAs KSAs
Knowledge of natural resource extraction and processing 39% 26%
Knowledge of architecture and construction 32% 22%
Knowledge of audio/video technology and 32% 28%
communications
Knowledge of transportation, distribution and logistics 29% 29%
Knowledge of medicine and health 28% 23%
Knowledge of social sciences, music and arts 27% 26%
Knowledge of agriculture and food production 24% 29%

Moving from aggregated to occupation-specific data, skill gaps were identified by occupation
using the four proposed indices. Specifically, four sets of skills gap indices were computed for
each KSA and occupation as described earlier. Altogether, these four sets of indices were
computed for 20 occupations across 29 KSAs.

Employee or worker surveys were used to compute the first three indices. Specifically, we
tabulated each KSA by occupation and identified the number of labor force respondents who
self-rated themselves as having a fair or minimal rating for a given KSA. This gave us the
number of workers without a specific j-KSA for each occupation. We then divided that number
by the occupational labor force. Similarly, employer surveys were used to compute the last
index, where employer responses were tabulated to determine the KSAs in which businesses
reported their job applicants had major or severe gaps.

Given a large number of KSAs for each occupation, the skills gap severity matrix described
earlier was used to analyze the KSA gaps by occupation. Given the construction of skills gap
indices, the higher the index values the higher the severity of a specific skill gap. Table 12
provides an example of a skills gap severity matrix using the transportation and materials
moving occupations. Matrices for other occupations can be found in appendix 2.
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Table 12. KSA-Gap Severity Matrix for Transportation and Materials Moving
Occupations

Index Low Gap —_— Severe Gap
Occupational Skills Skills: Customer Skills: Knowledge: Food
Gap Service, Equipment Communication, Production,
Operation & Math & Analytics Computers & IT,
(Mean of all major and Maintenance, Business
severe gaps - 33.62%) Teamwork; Management &
Knowledge: Machines, Marketing
Tools & Transportation
Employed Skills Gap Skills: Customer Skills: Knowledge: Food
Service, Equipment Communication, Production,
(Mean of all majorand Operation & Math & Analytics Computers & IT,
severe gaps - 33.62%) Maintenance, Business
Teamwork; Management &
Knowledge: Machines, Marketing
Tools & Transportation
Unemployed Skills No observations
Gap
Vacancy Skills Gap Skills: Customer Knowledge: Skills: Equipment
Service, Teamwork, Production Operation &
(Mean of all major and Communication; Processes, Maintenance,
severe gaps - 9.36%) Knowledge: Food Computers & IT, Critical Thinking;
Production Business Knowledge:
Management & Machines, Tools &
Marketing; Transportation;
Abilities: Abilities:
Psychomotor & Intellectual
Sensory

According to table 12, transportation and materials moving employers and workers have
divergent views of occupational KSA gaps. Specifically, employers reported severe KSA gaps in
such areas as equipment operation and maintenance skills and knowledge of machines, tools
and transportation, while workers predominantly focused on gaps in other knowledge areas.
Further, about 60% of survey respondents engaged in this occupation reported being at or near
a fair market wage and 40% reported being significantly underpaid.

The Occupational Skills Gap Index and the Employed Skills Gap Index suggest that around 34%
of the occupational labor force have inadequate KSAs for the job. There were no unemployed
survey respondents in this occupation, so the Unemployed Skills Gap Index could not be
computed. The Vacancy Skills Gap Index suggests that on average 9% of the occupational
vacancies were difficult to fill because applicants had major or severe KSA gaps.
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These results indicate a misalignment in occupational competency expectations between the
transportation and materials moving employers and workers. Inadequate pay may be causing
some frictions, preventing employers and workers from achieving a better KSA match. These
divergent perceptions of the occupational KSA gaps portray results similar to the aggregate
findings presented in tables 10 and 11.

PROJECTED FUTURE LABOR SHORTAGES

Using the employer survey, specifically the anticipated retirements, and expected population
changes by age, we calibrated the projected future labor supply by occupation, which were
initially presented in table 6, and re-assessed the projected future labor surpluses and
shortages (see table 13).

Three assumptions were used to project the future labor supply. The first assumption was that
the labor supply will remain constant over the next five years (scenario A in table 13). The
second assumption was that the projected future labor supply will decline by 1.3%, which is the
rate of anticipated labor force decline over the next five years, based on the current
population’s age composition (scenario B). Finally, the last labor supply assumption was based
on the anticipated retirements reported by the surveyed employers (scenario C).

As table 13 illustrates, under scenario A and B, some occupations will exhibit labor shortages
and others - labor surpluses. Under scenario C, if employees continue to retire according to the
regional employer expectations, by 2020, most occupations will record labor shortages.**
Several occupations, including healthcare practitioners and technicians (e.g., physicians and
MRI technologists), business and financial operations (e.g., market research and financial
analysts), and computer and mathematical occupations (e.g., software developers and
actuaries), will experience significant labor shortages ranging from 4% to 15% of the projected
future labor demand. Therefore, economic growth of the two industries that rely on these
occupations (see table 4), healthcare and management of companies, will be adversely
impacted.

14 These projections assume that no new people will move into the region in the next five years, young people
currently residing in the region will remain in or enter the regional labor force, and older employees working in the
region will retire according to the five-year employer projections.
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Table 13. Projected Future Labor Surplus or Shortage by Occupation

(A) Labor (B) Labor (C) Labor Labor (A) Labor (B) Labor (C) Labor

S supply, supply, supply, demand, surplus (+) or  surplus (+) or  surplus (+) or
2020 2020 2020 2020 shortage (-), shortage (-), shortage (-),
2020 2020 2020
(A) (B) 1.3% (C) Decline Trend (A) Constant (B) 1.3% (C) Decline

Assumptions Constant at decline due to projection at 2015 level decline due to

2015 level retirements retirements
Architecture and Engineering 880 868 863 906 -26 -38 -43
Arts, Design, Entertainment, Sports 921 909 914 885 36 24 28
Building and Grounds Cleaning, Maintenance 3679 3632 3,552 3,026 653 605 526
Business and Financial Operations 2050 2023 1,844 2,137 -87 -113 -293
Community and Social Service 1301 1284 1,275 1,357 -57 -73 -82
Computer and Mathematical 664 655 649 719 -55 -63 -70
Construction and Extraction 5724 5650 5,526 4,355 1370 1295 1171
Education, Training, and Library 4646 4586 4,359 4,739 -93 -153 -380
Farming, Fishing, and Forestry 1161 1146 1,157 1,046 115 100 110
Food Preparation and Serving Related 6997 6906 6,619 6,868 130 39 -249
Healthcare Practitioners and Technical 3204 3163 2,895 3,426 -222 -263 -531
Healthcare Support 2241 2212 2,137 2,327 -86 -115 -189
Installation, Maintenance, and Repair 3579 3532 3,289 3,633 -54 -101 -345
Legal 257 253 254 260 -3 -6 -6
Life, Physical, and Social Science 641 632 638 642 -1 -10 -4
Management 4007 3955 3,497 4,024 -17 -69 -528
Office and Administrative Support 10586 10448 9,605 10,567 19 -119 -962
Personal Care and Service 3519 3473 3,478 3,409 110 64 69
Production 8437 8327 7,980 8,111 326 216 -130
Protective Service 1654 1632 1,603 1,658 -4 -26 -55
Sales and Related 7819 7717 7,335 7,605 214 112 -269
Transportation and Material Moving 7100 7007 6,661 6,849 251 159 -188

Source: Authors calculations based on data from EMSI and employer survey.
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CONCLUSION

This study identified the current competency gaps and estimated the projected future labor
surpluses and shortages in various occupations within the ten-county Northwest Wisconsin
study region.

Research findings suggest that the study region is currently experiencing gaps in some
competencies, or KSAs. Specifically, according to the employer survey, principal areas with
severe and major KSA gaps include: critical thinking and problem-solving skills, knowledge
of production processes and practices, judgment and decision-making skills, interpersonal
relations and teamwork skills, customer service skills, knowledge of administrative rules
and procedures, knowledge of accounting, finance and economics, oral and written
communication skills, intellectual abilities (to apply knowledge), and knowledge of
business management, marketing and sales.

The occupational KSA-gap analysis revealed that employers and workers often have divergent
views on what KSAs workers are lacking. Generally, employers tend to report major and
severe gaps in skill areas, while workers tend to report gaps in knowledge areas.
Consequently, workers try to fill their perceived competency gaps via education, while
employers continue to seek skilled employees. Therefore, until workers and employers
align their occupational competency expectations, a paradox of unemployed workers and
unfilled vacancies will continue to persist.

The study findings also suggest that the region is projected to experience sizable
occupation-specific labor shortages in the future. Specifically, several occupations, including
healthcare practitioners and technicians (e.g., physicians and MRI technologists), business and
financial operations (e.g., market research and financial analysts), and computer and
mathematical occupations (e.g., software developers and actuaries), will experience significant
labor shortages ranging from 4% to 15% of the projected future labor demand. Therefore,
economic growth of the two industries that rely on these occupations, healthcare and
management of companies, will be adversely impacted.

Finally, some occupations were identified as exhibiting both the skills gap and projected
large future labor shortages, including: office and administrative support occupations,
management occupations, installation, maintenance, and repair occupations, and healthcare
support occupations. Further, sales and related occupations and production occupations will
face similar problems in the future if the current workforce participants retire at the anticipated
rate. Based on these findings we project that these six occupations will face workforce
difficulties in the future, both quantitatively and qualitatively.
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APPENDIX 1

UNIVERSITY of WISCONSIN
NORTHWEST WISCONSIN
SKILLS GAP
SURVEY OF EMPLOYERS
2015

Please return the completed survey in the enclosed envelope to: Northern Center for Community and Economic
Development, University of Wisconsin-Superior, PO Box 2000, Superior, W1 54880.

1. Please provide the following information about your company:
Company name
Company address
City
State
Zip code

2. Please provide your name and e-mail to be entered to win one of five $50 Amazon gift cards:
Name
E-mail

3. What is the industry that most closely describes your company?
¢, Accommodation and Food Services (for example, hotels and restaurants)
¢, Administrative and Support, Waste Management and Remediation Services (for example, travel agency,
pest control services)
Arts, Entertainment, and Recreation (for example, music theaters, casinos, fitness clubs)
Educational Services (for example, schools and colleges)
Finance and Insurance (for example, investment, accounting, insurance firms)
Health Care and Social Assistance (for example, hospitals, residential care facilities)
Management of Companies and Enterprises (for example, asset management and bank holding
companies)
Manufacturing (for example, wood, chemical, food production)
Mining, Quarrying, and Oil and Gas Extraction (for example, taconite mining)
Other Services, except Public Administration (for example, dry cleaning, personal care)
Professional, Scientific, and Technical Services (for example, legal, engineering, computer services)
Public Administration (for example, federal, state, and local government)
Real Estate Rental and Leasing (for example, real estate and car rental agency)
Transportation and Warehousing (for example, rail, ship, trucking, airfare, storage facilities)
Wholesale Trade (for example, auto, equipment, and goods wholesalers)
Other (write in)

[ TN T
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48



4.

In what Northwest Wisconsin counties does
your business employ workers? Please select
all that apply:

Ashland

Bayfield

Burnett

Douglas

Iron

Price

Rusk

Sawyer

Taylor

Washburn

Other WI county

Other state

Overseas

0000000000000 |

How many employees does your company
approximately employ now in:

Northwest Wisconsin counties

Other locations

Total employees in all locations

How many job openings did your company
have in Northwest Wisconsin in the last 5
years?

Total vacancies

Total filled vacancies

Total unfilled vacancies

Thinking about your company’s job openings,
how many days does it normally take you to fill
a vacancy?

Days to fill a typical vacancy

49

10.

11.

Thinking about your company’s vacancies in
the last 5 years, have you had any openings
that you found difficult to fill or could not fill in
Northwest Wisconsin counties?

¢ Yes

¢ No

Approximately how many people do you
anticipate your company will employ in 2020?
Northwest Wisconsin counties

Other locations

Total employees in all locations

How many workers do you anticipate will retire
from your company in the next 5 years?
Anticipated retirements

Considering your company’s future employee
retirements, name 5 positions or occupations
that you anticipate will be the most difficult to
fill:

Occupation 1
Occupation 2
Occupation 3
Occupation 4
Occupation 5

Next, we will ask you about the
three vacancies that you found to be the most
difficult to fill in the last 5 years in Northwest
Wisconsin counties. Please complete these
questionsto the best of your ability.
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13.

14.

Vacancy 1: Please describe the vacancy that was the most difficult for you to fill in Northwest Wisconsin in
the last 5 years:

Occupation/position title
Were you able to hire anyone for this position? A Yes A No
Approximately how many days did this position stay vacant?
What is your company's average annual pay in this position?
How many people do you currently have working in this position?
How many people do you anticipate you will need in this position in 20207?

Vacancy 1: In your opinion, what were the main reasons you had difficulty filling this vacancy? Please select
all that apply:

Applicants did not meet the minimum educational requirements

Applicants lacked job-specific skills (for example, communication and analytical skills)

Applicants lacked job-specific abilities (for example, physical abilities)

Applicants lacked relevant work experience

Geographic limitations: limited supply of local workers or inability to attract workers from other locations
Economic reasons: could not agree on pay or other companies offered better compensation packages
Company-specific hiring problems, such as glitches in website applications or inadequate job advertising

0000000 |

Vacancy 1: How did your business respond to the difficulty in filling this position? Please select all that
apply:

C Increased overtime for other workers

C Hired aless qualified applicant

C Developed training programs

C Eliminated position or did not hire anyone

C Restructured position

C Changed job requirements
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15. Vacancy 1: Thinking about candidates who applied for this job, on average, how severe was the gap
between job requirements and applicants' knowledge, skills and abilities? Please select all that apply:

Knowledge, skills and abilities ” Minor gap ’ Moderate | Major gap

gap
Knowledge of production processes and practices
Knowledge of administrative rules and procedures
Knowledge of computers and information technology
Knowledge of machines, tools and equipment
Knowledge of architecture and construction
Knowledge of transportation, distribution and logistics
Knowledge of business management, marketing and sales
Knowledge of finance, accounting and economics

Knowledge of science, technology, engineering and
mathematics

Knowledge of agriculture and food production
Knowledge of natural resource extraction and processing
Knowledge of medicine and health

Knowledge of audio/video technology and
communications

Knowledge of social sciences, music and arts

Math and analytical skills

Critical thinking and problem-solving skills
Judgment and decision-making skills

Work prioritization and resource management skills
Listening and reading comprehension skills

Oral and written communication skills
Interpersonal relations and teamwork skills
Customer service skills

Business operation skills

Equipment operation skills

Equipment maintenance, repair and troubleshooting skills

Intellectual abilities (for example, ability to apply
knowledge)

Physical abilities (for example, strength and endurance)

Psychomotor abilities (for example, limb coordination,
reaction time)

O 0 0 0 000000000000 0000 0 00000000
O O 0 0 000000000000 00 OO0 00 O0O0-0-000O0-0
O O 0 0 000000000000 00 OO0 0 O00-000O0-0
O O 0 0 000000000000 00 OO0 00 O00-000O0-0

Sensory abilities (for example, hearing, vision)
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16. Vacancy 2: Please describe the vacancy that was the second most difficult to fill in Northwest Wisconsin in
the last 5 years:
Occupation/position title
Were you able to hire anyone for this position? A Yes A No
Approximately how many days did this position stay vacant?
What is your company's average annual pay in this position?
How many people do you currently have working in this position?
How many people do you anticipate you will need in this position in 20207?

17. Vacancy 2: In your opinion, what were the main reasons you had difficulty filling this vacancy? Please select
all that apply:

Applicants did not meet the minimum educational requirements

Applicants lacked job-specific skills (for example, communication and analytical skills)

Applicants lacked job-specific abilities (for example, physical abilities)

Applicants lacked relevant work experience

Geographic limitations: limited supply of local workers or inability to attract workers from other locations

Economic reasons: could not agree on pay or other companies offered better compensation packages

Company-specific hiring problems, such as glitches in website applications or inadequate job advertising

0000000 |

18. Vacancy 2: How did your business respond to the difficulty in filling this position? Please select all that
apply:
C Increased overtime for other workers
C Hired aless qualified applicant
C Developed training programs
C Eliminated position or did not hire anyone
C Restructured position
C Changed job requirements
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19. Vacancy 2: Thinking about candidates who applied for this job, on average, how severe was the gap
between job requirements and applicants' knowledge, skills and abilities? Please select all that apply:

Knowledge, skills and abilities ” Minor gap ’ Moderate | Major gap

gap
Knowledge of production processes and practices
Knowledge of administrative rules and procedures
Knowledge of computers and information technology
Knowledge of machines, tools and equipment
Knowledge of architecture and construction
Knowledge of transportation, distribution and logistics
Knowledge of business management, marketing and sales
Knowledge of finance, accounting and economics

Knowledge of science, technology, engineering and
mathematics

Knowledge of agriculture and food production
Knowledge of natural resource extraction and processing
Knowledge of medicine and health

Knowledge of audio/video technology and
communications

Knowledge of social sciences, music and arts

Math and analytical skills

Critical thinking and problem-solving skills
Judgment and decision-making skills

Work prioritization and resource management skills
Listening and reading comprehension skills

Oral and written communication skills
Interpersonal relations and teamwork skills
Customer service skills

Business operation skills

Equipment operation skills

Equipment maintenance, repair and troubleshooting skills

Intellectual abilities (for example, ability to apply
knowledge)

Physical abilities (for example, strength and endurance)

Psychomotor abilities (for example, limb coordination,
reaction time)

O 0 0 0 000000000000 0000 0 00000000
O O 0 0 000000000000 00 OO0 00 O0O0-0-000O0-0
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Sensory abilities (for example, hearing, vision)
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20. Vacancy 3: Please describe thevacancy that was the third most difficult for youto
fill in Northwest Wisconsin in the last 5 years:
Occupation/position title
Were you able to hire anyone for this position? A Yes A No
Approximately how many days did this position stay vacant?
What is your company's average annual pay in this position?
How many people do you currently have working in this position?
How many people do you anticipate you will need in this position in 20207?

21. Vacancy 3: In your opinion, what were the main reasons you had difficulty filling this vacancy? Please select
all that apply:

Applicants did not meet the minimum educational requirements

Applicants lacked job-specific skills (for example, communication and analytical skills)

Applicants lacked job-specific abilities (for example, physical abilities)

Applicants lacked relevant work experience

Geographic limitations: limited supply of local workers or inability to attract workers from other locations

Economic reasons: could not agree on pay or other companies offered better compensation packages

Company-specific hiring problems, such as glitches in website applications or inadequate job advertising

0000000 |

22. Vacancy 3: How did your business respond to the difficulty in filling this position? Please select all that
apply:
C Increased overtime for other workers
C Hired aless qualified applicant
C Developed training programs
C Eliminated position or did not hire anyone
C Restructured position
C Changed job requirements
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23. Vacancy 3: Thinking about candidates who applied for this job, on average, how severe was the gap
between job requirements and applicants' knowledge, skills and abilities? Please select all that apply:

Knowledge, skills and abilities ” Minor gap ’ Moderate | Major gap

gap
Knowledge of production processes and practices
Knowledge of administrative rules and procedures
Knowledge of computers and information technology
Knowledge of machines, tools and equipment
Knowledge of architecture and construction
Knowledge of transportation, distribution and logistics
Knowledge of business management, marketing and sales
Knowledge of finance, accounting and economics

Knowledge of science, technology, engineering and
mathematics

Knowledge of agriculture and food production
Knowledge of natural resource extraction and processing
Knowledge of medicine and health

Knowledge of audio/video technology and
communications

Knowledge of social sciences, music and arts

Math and analytical skills

Critical thinking and problem-solving skills
Judgment and decision-making skills

Work prioritization and resource management skills
Listening and reading comprehension skills

Oral and written communication skills
Interpersonal relations and teamwork skills
Customer service skills

Business operation skills

Equipment operation skills

Equipment maintenance, repair and troubleshooting skills

Intellectual abilities (for example, ability to apply
knowledge)

Physical abilities (for example, strength and endurance)

Psychomotor abilities (for example, limb coordination,
reaction time)

O 0 0 0 000000000000 0000 0 00000000
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Sensory abilities (for example, hearing, vision)
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UNIVERSITY of WISCONSIN

NORTHWEST WISCONSIN
SKILLS GAP
SURVEY OF WORKERS
2015

Please return the completed survey in the enclosed envelope to: Northern Center for Community and Economic
Development, University of Wisconsin-Superior, PO Box 2000, Superior, W1 54880.

1. Please provide your name and e-mail to be entered to win 1 of 100 Redbox movie rental codes:
Name
E-mail

2. In which County do you live?
¢ Ashland

Bayfield

Burnett

Douglas

Iron

Price

Rusk

Sawyer

Taylor

Washburn

Other WI County

Other state

(S T T T o T o T o T o T e T T o

3. How old are you? Years old

4. Whatisyour gender? A Male A Female

5. What is your highest level of education or degree attained?
Less than high school diploma

High school diploma or GED

Some college, no degree

Trade, technical, vocational training

Associate's degree

Bachelor's degree

Master's degree

Professional degree

Doctoral degree

OO
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10.

What is your current employment status? Please select all that apply:

O O O 0O O O OO

Employed (full-time, part-time, or self-employed)
Unemployed (not working but looking for a job)
Retired

Full-time student

Part-time student

Military

Stay at home parent

Not working and not looking for a job

If currently unemployed, how many weeks have you been unemployed? Weeks unemployed

If currently working, in which County do you work?

é

S T T T T N o T N T T T

Ashland
Bayfield
Burnett
Douglas

Iron

Price

Rusk

Sawyer

Taylor
Washburn
Other WI County
Other state
Not applicable

If currently working, what is your occupation or job title? If currently not working, what was your most
recent occupation or job title? If currently searching for employment, what occupation or job title are you
seeking?

Occupation

If currently working, in what industry do you work? If currently not working, what was the industry you
worked in most recently? If searching for work, what industry are you looking to be employed in?

é
é

(SN T
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Accommodation and Food Services (for example, hotels and restaurants)

Administrative and Support, Waste Management and Remediation Services (for example, travel agency,
pest control services)

Arts, Entertainment, and Recreation (for example, music theaters, casinos, fitness clubs)

Educational Services (for example, schools and colleges)

Finance and Insurance (for example, investment, accounting, insurance firms)

Health Care and Social Assistance (for example, hospitals, residential care facilities)

Management of Companies and Enterprises (for example, asset management and bank holding
companies)

Manufacturing (for example, wood, chemical, food production)

Mining, Quarrying, and Oil and Gas Extraction (for example, taconite mining)

Other Services, except Public Administration (for example, dry cleaning, personal care)

Professional, Scientific, and Technical Services (for example, legal, engineering, computer services)

Public Administration (for example, federal, state, and local government)

Real Estate Rental and Leasing (for example, real estate and car rental agency)

Transportation and Warehousing (for example, rail, ship, trucking, airfare, storage facilities)

Wholesale Trade (for example, auto, equipment, and goods wholesalers)

Other (write in)
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11. Thinking about your current/last/sought after job, how many years of relevant work experience do you
have?
Years of relevant work experience

12. For your current/last/sought after occupation, what do you believe is a fair salary or wage per year for an
individual with your qualifications?
Annual salary or wage

13. How does your current or most recent annual pay compare to the fair salary or wage described above?
;, | am significantly underpaid

| am moderately underpaid

| am at or near the fair market salary or wage

| am moderately overpaid

| am significantly overpaid

Do not know

[a TN o ThN e SN Q A
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14. Please rate all applicable work-related knowledge, skills and abilities you currently possess:

Knowledge, skills and abilities

Knowledge of production processes and practices
Knowledge of administrative rules and procedures
Knowledge of computers and information technology
Knowledge of machines, tools and equipment
Knowledge of architecture and construction
Knowledge of transportation, distribution and logistics

Knowledge of business management, marketing and
sales

Knowledge of finance, accounting and economics

Knowledge of science, technology, engineering and
mathematics

Knowledge of agriculture and food production

Knowledge of natural resource extraction and
processing

Knowledge of medicine and health

Knowledge of audio/video technology and
communications

Knowledge of social sciences, music and arts
Math and analytical skills

Critical thinking and problem-solving skills
Judgment and decision-making skills

Work prioritization and resource management skills
Listening and reading comprehension skills
Oral and written communication skills
Interpersonal relations and teamwork skills
Customer service skills

Business operation skills

Equipment operation skills

Equipment maintenance, repair and troubleshooting
skills

Intellectual abilities (for example, ability to apply
knowledge)

Physical abilities (for example, strength and endurance)

Psychomotor abilities (for example, limb coordination,
reaction time)

Sensory abilities (for example, hearing, vision)

Excellent ‘

¢

O 00000000000 0 OO 0 0 O O 0 00000

O 0 0O 0

Good

O 0 0000000000 00 OO OO 0O 0O O O 000000

O 0 0 0

Fair

O 00000000000 00 0 OO 0 0 0 0 000000

O 0 O O

Minimal

O OO0 0o0-00-00000 00 0 00 0 0 0 0 000000

0O 0 O O
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APPENDIX 2

KSA-Gap Severity Matrix for Transportation and Materials Moving Occupations

Index

Occupational Skills Gap

(Mean of all major and
severe gaps - 33.62%)

Employed Skills Gap
(Mean of all major and

severe gaps - 33.62%)

Unemployed Skills Gap

Vacancy Skills Gap

Low Gap

Skills: Customer Service,
Equipment Operation &
Maintenance, Teamwork;
Knowledge: Machines,
Tools & Transportation

Skills: Customer Service,
Equipment Operation &
Maintenance, Teamwork;
Knowledge: Machines,
Tools & Transportation

No observations

Skills: Customer Service,

—————————

Skills: Communication,
Math & Analytics

Skills: Communication,
Math & Analytics

Knowledge: Production

Severe Gap

Knowledge: Food
Production, Computers
& IT, Business
Management &
Marketing

Knowledge: Food
Production, Computers
& IT, Business
Management &
Marketing

Skills: Equipment

Teamwork, Processes, Computers Operation &
(Mean of all major and Communication; & IT, Business Maintenance, Critical
severe gaps - 9.36%) Knowledge: Food Management & Thinking;
Production Marketing; Knowledge: Machines,
Abilities: Psychomotor  Tools & Transportation;
& Sensory Abilities: Intellectual

Comments:

Transportation and Materials Moving employers and workers have divergent views of occupational KSA gaps.
Specifically, employers reported severe KSA gaps in such areas as equipment operation and maintenance skills and
knowledge of machines, tools and transportation, while workers predominantly focused on gaps in other
knowledge areas. Further, about 60% of survey respondents engaged in this occupation reported being at or near
a fair market wage and 40% are significantly underpaid. When it comes to the proposed indices, the first three
were computed using the worker survey and the last one was computed using the employer survey and are shown
above. The Occupational Skills Gap Index and the Employed Skills Gap Index suggest that around 34% of the
occupational labor force have inadequate KSAs for the job. There were no unemployed survey respondents in this
occupation, so the Unemployed Skills Gap Index could not be computed. The Vacancy Skills Gap Index suggests
that on average 9% of the occupational vacancies were difficult to fill because applicants had major or severe KSA
gaps. These results suggest a misalignment in occupational competency expectations between workers and
employers. Inadequate pay may be causing some frictions, preventing employers and workers from achieving a
better KSA match. These divergent perceptions of the occupational KSA gaps portray a picture similar to the
aggregate findings, which were presented in tables 10 and 11.
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KSA-Gap Severity Matrix for Architecture and Engineering Occupations

Index Low Gap  ——— Severe Gap |

Occupational Skills Gap Skills: Math & Analytics, Skills: Business
Equipment Operation & Operation,

(Mean of all major and Maintenance, Customer Communication;

severe gaps - 31.03%) Service, Critical Thinking, Knowledge: Computers
Teamwork; & IT, Administrative
Knowledge: Architecture & Rules, Business
Construction, Machines, Management &
Tools & Transportation; Marketing
Abilities: All

Employed Skills Gap Skills: Math & Analytics, Skills: Business
Equipment Operation & Operation,

(Mean of all major and Maintenance, Customer Communication;

severe gaps - 31.03%) Service, Critical Thinking, Knowledge: Computers
Teamwork; & IT, Administrative
Knowledge: Architecture & Rules, Business
Construction, Machines, Management &
Tools & Transportation; Marketing
Abilities: All

Unemployed Skills Gap No observations

Vacancy Skills Gap Skills: Math & Analytics, Skills: Business
Equipment Maintenance; Operation,

(Mean of all major and Knowledge: Social Sciences Communication,

severe gaps - 15%) Equipment Operation;

Knowledge:
Administrative Rules

Comments:

Architecture and Engineering employers and workers have similar views about the occupational KSA gaps.
However, 50% of survey respondents engaged in this occupation reported being moderately underpaid and 50%
do not know how they fare. Therefore, closing these occupational KSA gaps may be difficult due to inadequate
pay.
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KSA-Gap Severity Matrix for Arts, Design, Entertainment, Sports and Media Occupations

(Mean of all major and
severe gaps - 53.57%)

Occupational Skills Gap

Skills: Communication,
Customer Service,
Teamwork, Critical
Thinking;

Knowledge: Computers &
IT, Social Sciences,
Administrative Rules

Skills: Equipment
Operation &
Maintenance, Math &
Analytics;

Knowledge: Audio/Video
Technology, Business
Management &
Marketing, STEM;
Abilities: Intellectual &

Knowledge: Computers &
IT, Social Sciences,
Administrative Rules

Physical
Employed Skills Gap Skills: Communication, Skills: Equipment
Customer Service, Operation &
(Mean of all major and Teamwork, Critical Maintenance, Math &
severe gaps - 53.57%) Thinking; Analytics;

Knowledge: Audio/Video
Technology, Business
Management &
Marketing, STEM;
Abilities: Intellectual &
Physical

Unemployed Skills Gap

No observations

Vacancy Skills Gap

(Mean of all major and
severe gaps - 14.29%)

Skills: Decision-Making,
Critical Thinking;
Knowledge: Computers &
IT, Social Sciences,
Administrative Rules

Skills: Work Prioritization,
Teamwork

Comments:

Arts, Design, Entertainment, Sports and Media employers and workers have similar views on the low occupational
KSA gaps but divergent views on the severe KSA gaps.
occupation reported being significantly underpaid. Therefore, closing the occupational KSA gaps will be difficult,
both for low wage reasons and due to divergent views on what competencies workers are actually lacking.
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KSA-Gap Severity Matrix for Building and Grounds Cleaning and Maintenance Occupations

(Mean of all major and
severe gaps - 45.98%)

Occupational Skills Gap

Knowledge: Machines &
Tools, Production
Process, Architecture &
Construction

Skills: Communication,
Listening & Reading,
Equipment Operation &
Maintenance;

Abilities: All

Skills: Customer Service,
Business Operation, Critical
Thinking;

Knowledge: Social
Sciences,

Computers & IT,
Transportation & Logistics,
Administrative Rules

Employed Skills Gap

(Mean of all major and
severe gaps - 45.98%)

Knowledge: Machines &
Tools, Production
Process, Architecture &
Construction

Skills: Communication,
Listening & Reading,
Equipment Operation &
Maintenance;

Abilities: All

Skills: Customer Service,
Business Operation, Critical
Thinking;

Knowledge: Social
Sciences,

Computers & IT,
Transportation & Logistics,
Administrative Rules

Unemployed Skills Gap

No observations

Vacancy Skills Gap

(Mean of all major and
severe gaps - 21.05%)

Skills: Equipment
Maintenance;
Knowledge: Production
Process, Architecture &
Construction;

Abilities: Physical

Skills: Communication,
Listening & Reading,
Equipment Operation,
Customer Service;
Knowledge: Business
Management &
Marketing,
Audio/Video
Technology

Skills: Critical Thinking;
Knowledge: Machines &
Tools, Administrative Rules

Comments:

Building and Grounds Cleaning and Maintenance employers and workers have similar views about the
occupational KSA gaps, except for the knowledge of machines and tools. Further, 33.33% of survey respondents
engaged in this occupation reported being moderately underpaid, 33.33% receive a fair market wage, and 33.33%
are significantly underpaid. Therefore, closing the occupational KSA gaps may be difficult due to inadequate pay.
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KSA-Gap Severity Matrix for Business and Financial Operations Occupations

Occupational Skills Gap

(Mean of all major and
severe gaps - 21.18%)

Skills: Customer Service,
Communication, Critical
Thinking, Decision-Making;
Knowledge: Finance,
Accounting & Economics,
Administrative Rules

Skills: Teamwork,
Business Operation;
Knowledge: Business
Management &
Marketing, STEM;
Abilities: Intellectual

Knowledge: Computers

& IT, Transportation &
Logistics;
Abilities: Physical

Employed Skills Gap

(Mean of all major and
severe gaps - 21.18%)

Skills: Customer Service,
Communication, Critical
Thinking, Decision-Making;
Knowledge: Finance,
Accounting & Economics,
Administrative Rules

Skills: Teamwork,
Business Operation;
Knowledge: Business
Management &
Marketing, STEM;
Abilities: Intellectual

Knowledge: Computers
& IT, Transportation &
Logistics;

Abilities: Physical

Unemployed Skills Gap

No observations

Vacancy Skills Gap

(Mean of all major and
severe gaps - 8.75%)

Skills: Math & Analytics;
Knowledge: Transportation
& Logistics

Knowledge: Production
Processes, Computers
& IT, Business
Management &
Marketing, STEM

Skills: Teamwork,
Customer Service,
Critical Thinking,
Business Operation;
Knowledge: Finance,
Accounting &
Economics,
Administrative Rules,
Audio/Video
Technology;
Abilities: Intellectual

Comments:

Business and Financial Operations employers and workers have very divergent views on the occupational KSA gaps:
workers report low competency gaps in such areas as critical thinking skills and knowledge of finance, accounting,

and economics, whereas employers report severe gaps in these same areas.

Further, about 17% of survey

respondents engaged in this occupation reported being moderately underpaid, 50% are at a fair market wage, and
33% are significantly underpaid. Therefore, closing the occupational KSA gaps will be difficult, both for wage

reasons and due to divergent views on what competencies workers are actually lacking.
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KSA-Gap Severity Matrix for Community and Social Service Occupations

| Index Low Gap _—_—nmn-s e e e Severe Gap |
Occupational Skills Gap Skills: Critical Thinking, Knowledge: Social
Customer Service, Sciences, Food
(Mean of all major and Communication, Decision- Production, Business
severe gaps - 15.52%) Making; Management &
Knowledge: Administrative Marketing;
Rules, Computers & IT; Abilities: Physical
Abilities: Intellectual
Employed Skills Gap Skills: Critical Thinking, Knowledge: Social
Customer Service, Sciences, Food
(Mean of all major and Communication, Decision- Production, Business
severe gaps - 15.52%) Making; Management &
Knowledge: Administrative Marketing;
Rules, Computers & IT; Abilities: Physical
Abilities: Intellectual
Unemployed Skills Gap No observations
Vacancy Skills Gap Skills: Critical Thinking, Knowledge: Production
Teamwork, Decision- Process
(Mean of all major and Making;
severe gaps - 3.57%) Knowledge: Administrative
Rules, Computers & IT

Comments:

Community and Social Service employers and workers have similar views about the occupational KSA gaps.
Further, about 50% of survey respondents engaged in this occupation reported being moderately underpaid and
50% are at a fair market wage. Therefore, closing the occupational KSA gaps may be somewhat difficult for wage
reasons.
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KSA-Gap Severity Matrix for Computers and Mathematical Occupations

| Index . Low Gap . Severe Gap |
Occupational Skills Gap Skills: Customer Service, Skills: Math & Analytics;
Communication, Critical Knowledge: STEM,
(Mean of all major and Thinking, Teamwork; Social Sciences;
severe gaps - 48.28%) Knowledge: Computers & Abilities: All

IT, Business Management
& Marketing, Finance,
Accounting & Economics

Employed Skills Gap Skills: Customer Service, Skills: Math & Analytics;
Communication, Critical Knowledge: STEM,

(Mean of all major and Thinking, Teamwork; Social Sciences;

severe gaps - 48.28%) Knowledge: Computers & Abilities: All

IT, Business Management
& Marketing, Finance,
Accounting & Economics

Unemployed Skills Gap No observations
Vacancy Skills Gap Skills: Critical Thinking,
Teamwork;
(Mean of all major and Knowledge: Computers &
severe gaps - 0%) IT, STEM
Comments:

Computers and Mathematics employers and workers have similar views on the low KSA gaps. As for the other side
of the spectrum, surveyed employers have not reported any major or severe occupational KSA gaps in local
workers. Interestingly, surveyed workers did report some severe KSA gaps, including math and analytical skills and
knowledge of science, technology, engineering, and mathematics. Further, 100% of survey respondents engaged
in this occupation reported being at or near a fair market wage. Therefore, Computers and Mathematics
occupations in the region currently do not exhibit severe skill gaps.
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KSA-Gap Severity Matrix for Construction and Extraction Occupations

Occupational Skills Gap  Skills: Customer Service,
Equipment Operation &
Maintenance, Teamwork;
Knowledge: Machines &
Tools, Production Process,
Transportation & Logistics;
Abilities: Physical &
Intellectual

(Mean of all major and
severe gaps - 32.18%)

Communication,
Work
Prioritization,
Critical Thinking;
Knowledge:
Architecture &
Construction,
Natural Resource
Extraction, STEM

Severe Gap

Skills: Math & Analytics;
Knowledge: Social Sciences,
Audio/Video Technology

Employed Skills Gap Skills: Customer Service,
Equipment Operation &
Maintenance, Teamwork;
Knowledge: Machines &
Tools, Production Process,
Transportation & Logistics;
Abilities: Physical &
Intellectual

(Mean of all major and
severe gaps - 32.18%)

Skills:
Communication,
Work
Prioritization,
Critical Thinking;
Knowledge:
Architecture &
Construction,
Natural Resource
Extraction, STEM

Skills: Math & Analytics;
Knowledge: Social Sciences,
Audio/Video Technology

Unemployed Skills Gap  No observations

Vacancy Skills Gap Skills: Equipment

Maintenance, Math &
(Mean of all majorand  Analytics;
severe gaps - 60.87%)

Construction, Production

Knowledge: Architecture &

Process, Machines & Tools;
Abilities: Physical & Sensory

Skills: Communication, Work
Prioritization, Critical Thinking,
Teamwork;

Knowledge: Business
Management & Marketing,
Administrative Rules,
Transportation & Logistics;
Abilities: Intellectual,
Psychomotor

Comments:

Construction and Extraction employers and workers have somewhat opposing views on the occupational KSA gaps.
Further, about 50% of survey respondents engaged in this occupation reported being moderately underpaid, 17%
are at a fair market wage, and 33% are significantly underpaid. Therefore, closing the occupational KSA gaps will
be difficult, both for wage reasons and due to divergent views on what competencies workers are actually lacking.
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KSA-Gap Severity Matrix for Education, Training, and Library Occupations

Occupational Skills Gap

(Mean of all major and
severe gaps - 36.78%)

Skills: Communication,
Critical Thinking, Listening
& Reading;

Knowledge: Computers &

Skills: Math &
Analytics;
Knowledge: Medicine
& Health, STEM,

Skills: Equipment
Maintenance;
Knowledge: Food
Production, Business

(Mean of all major and
severe gaps - 36.78%)

& Reading;

Knowledge: Computers &
IT, Administrative Rules;
Abilities: All

Knowledge: Medicine
& Health, STEM,
Audio/Video
Technology

IT, Administrative Rules; Audio/Video Management &
Abilities: All Technology Marketing, Accounting,
Finance & Economics
Employed Skills Gap Skills: Communication, Skills: Math & Skills: Equipment
Critical Thinking, Listening Analytics; Maintenance;

Knowledge: Food
Production, Business
Management &
Marketing, Accounting,
Finance & Economics

Unemployed Skills Gap

No observations

Vacancy Skills Gap

(Mean of all major and
severe gaps - 0%)

Skills: Communication,
Critical Thinking, Listening
& Reading; Knowledge:
Computers & IT,
Administrative Rules,
Business Management &
Marketing, Accounting,
Finance & Economics;
Abilities: All

Comments:

Education, Training, and Library employers and workers have similar views on the low KSA gaps. As for the other
side of the spectrum, surveyed employers have not reported any major or severe occupational KSA gaps in local
workers. Interestingly, surveyed workers did report some severe KSA gaps, including equipment maintenance
skills and knowledge of business management and marketing. Further, 37.5% of survey respondents engaged in
this occupation reported being at or near a fair market wage, 50% are moderately underpaid, and 12.5% are
significantly underpaid. Therefore, while Education, Training, and Library occupations in the region currently do
not exhibit severe KSA gaps, workers do report some gaps along with wage concerns.
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KSA-Gap Severity Matrix for Farming, Fishing, and Forestry Occupations

| Index

Occupational Skills Gap

(Mean of all major and
severe gaps - 18.97%)

Skills: Equipment
Operation & Maintenance,
Decision-Making,
Teamwork;

Knowledge: Machines,
Tools & Transportation,
Business Management &
Marketing;

Abilities: Physical,
Intellectual & Psychomotor

Severe Gap |

Skills: Business
Operation, Customer
Service;

Knowledge: Agriculture
& Food Production,
Natural Resource
Extraction, Computers
& IT;

Abilities: Sensory

Employed Skills Gap

(Mean of all major and
severe gaps - 15.52%)

Skills: Equipment
Operation & Maintenance,
Decision-Making,
Teamwork;

Knowledge: Machines,
Tools & Transportation,
Business Management &
Marketing;

Abilities: Physical,
Intellectual & Psychomotor

Skills: Business
Operation, Customer
Service;

Knowledge: Agriculture
& Food Production,
Natural Resource
Extraction;

Abilities: Sensory

Unemployed Skills Gap

(Mean of all major and
severe gaps - 3.45%)

Skills: All;

Knowledge: All, except for
gaps noted as severe;
Abilities: All

Knowledge: Natural
Resource Extraction,
Computers & IT

Vacancy Skills Gap

No observations

Comments:

For Farming, Fishing, and Forestry occupations, a comparison between views of employers and workers is not

possible because no observations were recorded on the employers’ side.

Further, 50% of survey respondents

engaged in this occupation reported being at or near a fair market wage and 50% are significantly underpaid.
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KSA-Gap Severity Matrix for Food Preparation and Serving Related Occupations

Occupational Skills Gap

(Mean of all major and
severe gaps - 44.83%)

Skills: Customer Service,
Teamwork,
Communication, Business
Operation;

Knowledge: Production
Process;

Abilities: Sensory

Skills: Equipment
Operation, Decision-
Making, Work
Prioritization;
Knowledge: Machine
&Tools, Administrative
Rules, Computers & IT

Skills: Equipment
Maintenance;
Knowledge: Food
Production, Business
Management &
Marketing,
Transportation &
Logistics

Employed Skills Gap

(Mean of all major and
severe gaps - 44.83%)

Skills: Customer Service,
Teamwork,
Communication, Business
Operation;

Knowledge: Production
Process;

Abilities: Sensory

Skills: Equipment
Operation, Decision-
Making, Work
Prioritization;
Knowledge: Machine
&Tools, Administrative
Rules, Computers & IT

Skills: Equipment
Maintenance;
Knowledge: Food
Production, Business
Management &
Marketing,
Transportation &
Logistics

Unemployed Skills Gap

No observations

Vacancy Skills Gap

(Mean of all major and
severe gaps - 13.33%)

Skills: Equipment
Operation;

Knowledge: Machine
&Tools, Transportation &
Logistics;

Abilities: All

Skills: Equipment
Maintenance,
Teamwork,
Communication,
Business Operation;
Knowledge: Food
Production, Production
Processes

Skills: Critical Thinking,
Customer Service,
Decision-Making;
Knowledge: Business
Management &
Marketing

Comments:

Food Preparation and Serving Related employers and workers have different views on the occupational KSA gaps,
particularly in the skill areas. Employers report severe KSA gaps in customer service, critical thinking, and decision-
making skills, while workers report low or no gaps in these same areas. Also, areas in which employers report
severe KSA gaps; workers seem to report moderate gaps and low gaps. Further, about 33% of survey respondents
engaged in this occupation reported being moderately underpaid and about 67% are significantly underpaid.
Overall, this matrix suggests that there is a significant misalignment of occupational KSA expectations between

employers and workers, most of which may be explained by inadequate pay.

Further, since most of the KSA

mismatch was noted in the skill areas, to close the KSA gaps employers need to offer more on-the-job training.
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KSA-Gap Severity Matrix for Healthcare Practitioners and Technical Occupations

Index Low Gap _— 5  SevereGap |
Occupational Skills Gap Skills: Communication, Skills: Math & Skills: Equipment
Decision-Making, Critical Analytics, Business Operation &
(Mean of all major and Thinking; Operation; Maintenance;
severe gaps - 51.15%) Abilities: Intellectual & Knowledge: Medicine Knowledge:
Sensory & Health, Computers &  Audio/Video
IT, STEM; Technology,
Abilities: Psychomotor  Transportation &
& Physical Logistics
Employed Skills Gap Skills: Communication, Skills: Math & Skills: Equipment
Decision-Making, Critical Analytics, Business Operation &
(Mean of all major and Thinking; Operation; Maintenance;
severe gaps - 51.15%) Abilities: Intellectual & Knowledge: Medicine Knowledge:
Sensory & Health, Computers &  Audio/Video
IT, STEM; Technology,
Abilities: Psychomotor  Transportation &
& Physical Logistics
Unemployed Skills Gap No observations
Vacancy Skills Gap Skills: Customer Service, Skills: Critical Thinking,  Abilities: Intellectual
Teamwork, Decision-Making;
(Mean of all major and Communication; Knowledge: Machine &
severe gaps - 6.90%) Knowledge: Medicine & Tools, STEM;
Health, Computers & IT; Abilities: Psychomotor
Abilities: Sensory & Physical

Comments:

Healthcare Practitioners and Technical occupations employers and workers have somewhat similar views on the
low KSA gaps, but divergent views on the moderate and severe KSA gaps. Interestingly, among the severe gaps
employers noted only intellectual abilities, while workers reported a number of gap areas. Further, about 43% of
survey respondents engaged in this occupation reported being at or near a fair market wage and 57% are
moderately underpaid. Therefore, while these occupations were frequently reported as some of the most difficult
to fill vacancies, these difficulties were caused by a lack of healthcare practitioners and technicians or insufficient
labor supply in the region, and not by a skills gap.
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KSA-Gap Severity Matrix for Healthcare Support Occupations

Occupational Skills Gap

Skills: Customer Service,

Skills: Communication,

Skills: Equipment

Teamwork; Business Operation; Operation &
(Mean of all major and Knowledge: Medicine & Knowledge: STEM, Maintenance;
severe gaps - 35.96%) Health, Computers & IT; Administrative Rules Knowledge:
Abilities: Intellectual, Audio/Video
Psychomotor & Sensory Technology,
Transportation &
Logistics
Employed Skills Gap Skills: Customer Service, Skills: Communication,  Skills: Equipment
Teamwork; Business Operation; Operation &
(Mean of all major and Knowledge: Medicine & Knowledge: STEM, Maintenance;
severe gaps - 35.96%) Health, Computers & IT; Administrative Rules Knowledge:
Abilities: Intellectual, Audio/Video
Psychomotor & Sensory Technology,
Transportation &
Logistics

Unemployed Skills Gap

No observations

Vacancy Skills Gap

(Mean of all major and

Skills: Equipment

Operation & Maintenance;

Knowledge: Audio/Video

Skill: Listening &
Reading;
Knowledge: Computers

Skills: Teamwork,
Communication, Critical
Thinking;

severe gaps - 8.45%) Technology, Transportation
& Logistics;
Abilities: Physical,

Psychomotor & Sensory

& IT, Business
Management &
Marketing;
Abilities: Intellectual

Knowledge: Medicine &
Health, Administrative
Rules

Comments:

Healthcare Support employers and workers have different views on the severity of occupational KSA gaps. Areas
in which workers report low KSA gaps employers tend to report as severe KSA gaps, e.g., teamwork skills and
knowledge of medicine and health, as well as knowledge of administrative rules. Further, about 44% of survey
respondents engaged in this occupation reported being at or near a fair market wage, 33% are moderately
underpaid, 11% are significantly underpaid, and 11% are moderately overpaid. Therefore, while workers do report
some severe KSA gaps along with pay concerns, the mismatch between the employer and worker KSA expectations
suggests that competency gaps exist in healthcare support occupations. Some of these gaps can be closed via
education and on-the-job training.
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KSA-Gap Severity Matrix for Installation, Maintenance, and Repair Occupations

| Index Low Gap -  Severe Gap |
Occupational Skills Gap Skills: Critical Thinking, Skills: Equipment Skills: Business
Equipment Operation; Maintenance; Operation; Knowledge:
(Mean of all major and Knowledge: Machines & Teamwork, Customer Computers & IT,
severe gaps - 43.45%) Tools; Service, Work Transportation &
Abilities: Intellectual, Prioritization; Logistics, Architecture &
Physical & Sensory Knowledge: Machines Construction
& Tools;
Abilities: Psychomotor
Employed Skills Gap Skills: Critical Thinking, Skills: Equipment Skills: Business
Equipment Operation; Maintenance, Operation; Knowledge:
(Mean of all major and Knowledge: Machines & Teamwork, Customer Computers & IT,
severe gaps - 43.45%) Tools; Service, Work Transportation &
Abilities: Intellectual, Prioritization; Logistics, Architecture &
Physical & Sensory Knowledge: Machines Construction
& Tools;
Abilities: Psychomotor
Unemployed Skills Gap No observations
Vacancy Skills Gap Skills: Critical Thinking, Skills: Teamwork, Skills: Equipment
Customer Service, Work Equipment Operation; Maintenance;
(Mean of all major and Prioritization; Knowledge: Knowledge: Knowledge: Machines
severe gaps - 5.67%) Architecture & Audio/Video & Tools, Production
Construction, Technology, Process, Computers & IT
Transportation & Logistics; ~ Administrative Rules
Abilities: All
Comments:

Installation, Maintenance, and Repair employers and workers have divergent views on the severity of occupational
KSA gaps. Mainly, competencies in which employers reported that workers have severe KSA gaps, workers
reported as areas of moderate KSA gaps. Therefore, in these occupations, either workers are overconfident of
their competencies or employers have exaggerated KSA requirements. Interestingly, despite this apparent
mismatch in KSAs, 60% of survey respondents engaged in this occupation reported being at or near a fair market
wage, 20% are moderately underpaid, and 20% did not know how they fared. Therefore, while pay concerns do
exist, installation, maintenance, and repair occupations clearly exhibit KSA gaps, with workers’ competency levels
not matching the employers’ requirements. Most of these KSA gaps can be closed via on-the- job-training and
work experience.
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KSA-Gap Severity Matrix for Legal Occupations

Index . Low Gap Severe Gap |
Occupational Skills Gap Skills: Customer Service,
Communication, Critical
(Mean of all major and Thinking, Teamwork;
severe gaps - 0%) Knowledge: Computers &

IT, Administrative Rules;
Abilities: Physical &

Intellectual
Employed Skills Gap Skills: Customer Service,
Communication, Critical
(Mean of all major and Thinking, Teamwork;
severe gaps - 0%) Knowledge: Computers &

IT, Administrative Rules;
Abilities: Physical &

Intellectual

Unemployed Skills Gap No observations

Vacancy Skills Gap Skills: Customer Service, Skills: Critical Thinking,
Communication, Work Prioritization;

(Mean of all major and Teamwork; Knowledge:

severe gaps - 8.62%) Knowledge: Computers & Administrative Rules,
IT, Social Sciences, Business Finance, Accounting &
Management & Marketing, Economics;
STEM Abilities: Intellectual

Comments:

Legal employers and workers have very different views on the occupational KSA gaps. Specifically, workers
reported only low KSA gaps, while employers did identify some severe KSA gaps. Further, 50% of survey
respondents engaged in this occupation reported being at or near a fair market wage and 50% are moderately
underpaid. These results suggest that legal occupations exhibit a skills gap, some of which may be due to
inadequate pay.
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KSA-Gap Severity Matrix for Management Occupations

Occupational Skills Gap

(Mean of all major and
severe gaps - 36.68%)

Skills: Customer Service,
Critical Thinking,
Teamwork;

Knowledge: Computers &
IT

Skills: Communication,
Business Operation,
Decision-Making;
Knowledge: Production
Process, Business
Management &
Marketing,
Administrative Rules

Knowledge: Social
Sciences, Audio/Video
Technology;

Abilities: Intellectual

Employed Skills Gap

(Mean of all major and
severe gaps - 36.68%)

Skills: Customer Service,
Critical Thinking,
Teamwork;

Knowledge: Computers &
IT

Skills: Communication,
Business Operation,
Decision-Making;
Knowledge: Production
Process, Business
Management &
Marketing,
Administrative Rules

Knowledge: Social
Sciences, Audio/Video
Technology;

Abilities: Intellectual

Unemployed Skills Gap

No observations

Vacancy Skills Gap

(Mean of all major and

Skills: Math & Analytics;
Knowledge: Social Sciences

Skills: Decision-Making,
Communication,
Business Operation,

Skills: Critical Thinking;
Knowledge: Production
Process, Business

severe gaps - 10.24%) Teamwork; Management &
Knowledge: Marketing,
Audio/Video Administrative Rules,
Technology; Computers & IT

Abilities: Intellectual

Comments:

Management employers and workers have divergent views on the severity of occupational KSA gaps. Specifically,
areas in which employers reported severe KSA gaps, workers reported as medium and low KSA gaps. Further,
about 27% of survey respondents engaged in this occupation reported being at or near a fair market wage and
about 73% are moderately underpaid. Therefore, while management occupations in the region do exhibit some
KSA gaps, the majority of these may be explained by inadequate pay.
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KSA-Gap Severity Matrix for Office and Administrative Support Occupations

Occupational Skills Gap

(Mean of all major and
severe gaps - 22.41%)

Skills: Communication,
Critical Thinking,
Teamwork;

Abilities: Intellectual

Skills: Customer
Service, Business
Operation;
Knowledge:
Administrative Rules

Knowledge: Production
Process, Transportation
& Logistics, Business
Management &
Marketing, Computers
&IT

Employed Skills Gap

(Mean of all major and
severe gaps - 18.97%)

Skills: Communication,
Critical Thinking,
Teamwork;

Abilities: Intellectual

Skills: Customer
Service, Business
Operation;
Knowledge:
Administrative Rules,
Computers & IT

Knowledge: Business
Management &
Marketing, Production
Process, Transportation
& Logistics

Unemployed Skills Gap

(Mean of all major and
severe gaps - 3.57%)

Skills: All;

Knowledge: Business
Management & Marketing;
Abilities: All

Knowledge: Production
Process, Administrative
Rules, Computers & IT;
Transportation &
Logistics

Vacancy Skills Gap

(Mean of all major and
severe gaps - 5.17%)

Skills: Business Operation;
Knowledge: Business
Management & Marketing,
Production Process

Skills: Customer
Service, Teamwork;
Knowledge:
Administrative Rules,
Transportation &
Logistics

Skills: Communication,
Critical Thinking;
Knowledge: Computers
& IT;

Abilities: Intellectual

Comments:

Office and Administrative Support employers and workers have divergent views on the occupational KSA gaps,
with workers reporting only knowledge gaps, and employers reporting a mix of skills, knowledge, and ability gaps.
Further, 22% of survey respondents engaged in this occupation reported being at or near a fair market wage, 11%
are moderately overpaid, 11% are moderately underpaid, 44% are significantly underpaid, and 11% do not know
how they fare. Therefore, while office and administrative support occupations in the region do exhibit some KSA

gaps, the majority of these may be explained by low wages.
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KSA-Gap Severity Matrix for Personal Care and Service Occupations

Occupational Skills Gap

(Mean of all major and
severe gaps - 18.97%)

Skills: Communication,
Customer Service, Listening
& Reading;

Knowledge: Medical &
Health, Administrative
Rules;

Abilities: Intellectual,
Psychomotor, Sensory

Severe Gap

Skills: Equipment
Operation &
Maintenance;
Knowledge:
Transportation &
Logistics, Machines &
Tools;

Abilities: Physical

Employed Skills Gap

(Mean of all major and
severe gaps - 17.24%)

Skills: Communication,
Customer Service, Listening
& Reading;

Knowledge: Medical &
Health, Administrative
Rules;

Abilities: All

Skills: Equipment
Operation &
Maintenance;
Knowledge:
Transportation &
Logistics, Machines &
Tools

Unemployed Skills Gap

(Mean of all major and
severe gaps - 5%)

Skills: Communication,
Customer Service, Listening
& Reading;

Knowledge: Administrative
Rules;

Abilities: Psychomotor,
Sensory

Abilities: Physical

Vacancy Skills Gap

(Mean of all major and
severe gaps - 7.88%)

Skills: Listening & Reading;
Knowledge: Medical &
Health, Machines & Tools,
Transportation & Logistics;
Abilities: Psychomotor,
Sensory, Physical

Skills: Equipment
Operation &
Maintenance,
Communication,
Customer Service;
Knowledge:
Administrative Rules;
Abilities: Intellectual

Comments:

Personal Care and Service employers and workers have somewhat similar views on the occupational KSA gaps.
Further, 67% of survey respondents engaged in this occupation reported being at or near a fair market wage and
33% are moderately overpaid. Given these results, this occupation exhibits KSA gaps. Further, given the wage
responses, these KSA gaps explain the occupational unemployment: when pay exceeds a fair market wage, the

labor supply would exceed the labor demand and lead to occupational unemployment.
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KSA-Gap Severity Matrix for Production Occupations

Occupational Skills Skills: Equipment

Gap Operation, Work
Prioritization;
Knowledge: Machines &
Tools, Administrative Process;

Rules; Abilities: Psychomotor
Abilities: Intellectual,

Sensory, Physical

Skills: Communication,
Teamwork, Equipment
Maintenance;

(Mean of all major and
severe gaps - 42.53%)

Knowledge: Production

Knowledge:
Transportation & Logistics

Employed Skills Gap Skills: Equipment
Operation, Work
Prioritization,
Communication,
Teamwork ;
Knowledge: Production
Process, Machines &

Tools, Administrative

Skills: Equipment
Maintenance
(Mean of all major and
severe gaps - 23.75%)

Knowledge:
Transportation & Logistics

Maintenance, Work
Prioritization;

(Mean of all major and
severe gaps - 18.77%)

Rules;
Abilities: All

Unemployed Skills Gap  Skills: Equipment Skills: Communication,
Operation & Teamwork;

Knowledge: Production
Process, Transportation &

(Mean of all major and
severe gaps - 7.76%)

Abilities: Sensory Administrative Rules,
Transportation &
Logistics;

Abilities: Physical &

Psychomotor

Knowledge: Machines & Logistics;
Tools, Administrative Abilities: Physical,
Rules; Psychomotor
Abilities: Intellectual,
Sensory

Vacancy Skills Gap Skills: Equipment Skills: Communication; Skills: Equipment
Operation; Knowledge: Maintenance, Work

Prioritization;
Knowledge: Production
Process, Machines &
Tools;

Abilities: Intellectual

Comments:

Production employers and workers have divergent views on the severe occupational KSA gaps. Areas in which
employers reported severe KSA gaps, workers reported low or moderate KSA gaps. Further, about 33% of survey
respondents engaged in this occupation reported being at or near a fair market wage, 11% are moderately
overpaid, 22% are moderately underpaid, 22% are significantly underpaid, and 11% do not know how they fare.
Therefore, production occupations in the region do exhibit some KSA gaps; some may be explained by low pay,

others by inadequate competency levels.
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KSA-Gap Severity Matrix for Sales and Related Occupations

(Mean of all major and

Occupational Skills Gap

Skills: Customer Service,
Listening & Reading;
Abilities: Sensory

Skills: Communication,
Business Operation,
Teamwork;

Knowledge:
Transportation &
Logistics, Audio/Video

(Mean of all major and
severe gaps - 26.11%)

Listening & Reading;
Abilities: Sensory

Business Operation,
Teamwork;
Knowledge: Business
Management &
Marketing;

Abilities: Physical

severe gaps - 29.56%) Knowledge: Business Technology
Management &
Marketing;
Abilities: Physical

Employed Skills Gap Skills: Customer Service, Skills: Communication, = Knowledge:

Transportation &
Logistics, Audio/Video
Technology

Unemployed Skills Gap

(Mean of all major and
severe gaps - 3.94%)

Skills: Customer Service,
Listening & Reading,
Communication;
Knowledge: Business

Skills: Equipment
Operation &
Maintenance;
Abilities: Psychomotor

Management & Marketing,
Transportation & Logistics;
Abilities: Physical, Sensory
Skills: Listening & Reading;
Knowledge: Transportation

Vacancy Skills Gap Skills: Communication,  Skills: Customer Service,

(Mean of all major and
severe gaps - 8.05%)

& Logistics, Audio/Video
Technology;

Abilities: Psychomotor &
Sensory

Business Operation;
Knowledge: Business
Management &
Marketing;

Abilities: Physical

Teamwork;
Knowledge: Production
Process, Computers &
IT;

Abilities: Intellectual

Comments:

Sales and Related employers and workers have very different views on the occupational KSA gaps. Areas in which
employers identified severe KSA gaps, workers reported low KSA gaps. Further, about 43% of survey respondents
engaged in this occupation reported being at or near a fair market wage, 43% are significantly underpaid, and 14%
do not know how they fare. Therefore, sales and related occupations in the region do exhibit KSA gaps, some of
these may be explained by low wages, and others clearly reflect divergent expectations of job requirements.
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