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EXECUTIVE 
SUMMARY

Community Colleges of Spokane (CCS) serves a 

six county region in Eastern Washington (Fer-

ry, Stevens, Pend Oreille, Lincoln, Spokane, and 

Whitman). This report outlines the economy of this six 

county region, provides a “gap” analysis to determine 

how well the college’s aerospace program offerings are 

satisfying regional workforce demand, and explains 

the economic impact that they are having on the re-

gional economy. The following are some of the key 

findings of the analysis: 

HIGHLIGHTS OF REGIONAL ECONOMY

 � The three largest industry sectors in the CCS Ser-

vice Region are Government, Health Care & Social 

Assistance, and Retail Trade. Together these sectors 

made up 134,442 jobs or 42% of total regional em-

ployment in 2013. No industry sectors are expected 

to contract between 2013 and 2023. 

 � Approximately only 15.3% of residents commute 

outside the CCS Service Region for work, indicating 

that there are minor economic links to communities 

outside of the region. The majority of residents who 

live in the region work in Spokane County (74.3%). Of 

the people who work in the CCS Service Region, the 

vast majority also live in Spokane County (67.0%).

 � The highest number of unemployed workers previ-

ously worked in the sectors of Construction, Retail 

Trade and Healthcare & Social Assistance. Sever-

al blue-collar industry categories —such as Con-

struction, Manufacturing, and Agriculture, Forestry, 

Fishing & Hunting with high to moderate levels of 

unemployed workers could allow for relatively easy 

transition into the Aerospace sector.

 � Core Aerospace employment is defined by EMSI by a 

group of five occupations. These occupations com-

prise a small but increasingly important sector of 

the CCS Service Region’s economy. Currently 871 

workers are employed in these occupations, com-

posing 0.3% of all jobs in the region.

 � The median Aerospace salary in the CCS region is 

25% higher than the overall median salary. This 

highlights that Aerospace occupations contribute 

significantly more proportionately to regional in-

come than the employment percentage suggests.

 � Whitman and Spokane counties show a high loca-

tion quotient for the five Aerospace occupations 

(2.43 and 2.10 respectively). This indicates that 

these two counties have a proven competitive ad-

vantage in the Aerospace industrial sectors com-

pared to the nation as a whole. These two counties 

also account for over 95% of the Aerospace jobs in 

the CCS Service region.

 � Employers often use online job postings as a meth-

od for attracting job candidates. Employers in the 

CCS region used job postings to seek out aerospace 

related workers for 19 different occupational cate-

gories over the past three years. In terms of post-

ing intensity, which indicates employers’ current 

investment in finding candidates, several occupa-

tions rank highly including: machinists; cutting, 

punching, and press machine setters, operators, and 

tenders, metal & plastic; and helpers—installation, 

maintenance, & repair workers. 

HIGHLIGHTS OF PROGRAM GAP ANALYSIS

 � Among programs offered by CCS at the postsecond-

ary certificate level, Rural Aerospace Technology fac-

es the largest deficit for trained workers: there are 

121 annual openings, compared to seven completers 

from CCS. Similarly, CCS is the only institution train-

ing for Machinist/CNC Technology, with 76 projected 

annual job openings and four annual completers. 

 � At the associate’s degree level Machinist/CNC Tech-

nology has the largest gap for trained workers. 

There are 83 average annual openings in the region, 

compared to 9 average completers from CCS and 

no additional completers from other institutions in 



Community Colleges of Spokane  |  3

the CCS Service Region. The next largest need is for 

Heating, Air Conditioning, Ventilation, Refrigeration. 

 � There are three associate’s level programs at CCS 

that are training for occupations with a signifi-

cant surplus of workers including: CAD Design and 

Drafting; Diesel/Heavy Duty Equipment; and Elec-

trical Maintenance and Automation. 

HIGHLIGHTS OF  
ECONOMIC IMPACT STUDY

 � The 12,242 graduates of CCS’s combined programs 

in Aerospace are expected to generate an estimated 

$149.4 million in added income to the regional econ-

omy in 2014. This value represents 0.66% of CCS 

Service Area’s total economic output (or Gross Re-

gional Product) for 2014. In terms of total economic 

impact in 2014, Aviation Maintenance Technology 

ranks highest, followed by Electrical Maintenance & 

Automation, and Hydraulic & Pneumatic Automa-

tion Technician. 

 � Lifetime earnings range from a high of $927,300 for 

graduates of the Aviation Maintenance Technology 

program, to a low of $602,000 for graduates of the 

Welding program. Compared to the earnings that 

students likely would have received had they just 

obtained a high school diploma and then gone di-

rectly into the workforce, all programs have positive 

returns. For example, a graduate of the Electrical 

Maintenance & Automation program is expected 

to earn $330,200 more in discounted present value 

dollars than if they had never received credentials 

in this program.
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Community colleges face many challenges in 

their efforts to identify the training needs of 

their service regions. They must account for re-

gional economic trends and the changing quality of the 

workforce. Furthermore, as technology progresses, col-

leges need to address the increasingly complex and spe-

cialized skills required by employers. In light of these 

dynamics, an understanding of the regional economy 

and the demand for skilled labor is vital to the planning 

efforts of colleges seeking to adapt their program offer-

ings to the requirements of an ever-changing workforce. 

To gain better insight into economic conditions and 

workforce trends, Community Colleges of Spokane 

(CCS) partnered with Economic Modeling Specialists 

Intl. (EMSI) to conduct an economic overview of the 

college’s service region, a workforce “gap” analysis of 

the college’s program offerings, and a program specif-

ic economic impact study. Gap analysis is a technique 

used to assess the supply and demand of skilled work-

ers and identify the educational programs that need to 

be adapted in order to fill any existing or future gaps. 

The analysis weighs the educational output of CCS and 

other regional institutions against the number of job 

openings related to the institutions’ program offerings 

in an effort to determine whether an oversupply or an 

undersupply of skilled workers exists. The goal of the 

analysis is to provide CCS with relevant data and in-

formation that it can use when solving problems and 

making decisions about current and future program 

development. The economic impact study, on the other 

hand, provides information on how much the respec-

tive programs are contributing to the regional economy.

The regional backdrop used in this report is defined by 

six counties in Eastern Washington (Ferry, Stevens, Pend 

Oreille, Lincoln, Spokane, and Whitman). This regional 

backdrop will be referred to as “the CCS Service Region”. 

See Figure 1 for a map of the region.1 The CCS Service 

1  The industry and occupation data presented in this report reflect the 
number of jobs by place of work, not by place of residence. However, the re-
port does assess the commuting patterns of residents to determine where 
they live and work, both within and outside of the region.

Region is large and diverse with a mixture of rural com-

munities, smaller cities, and the Spokane metro area. 

The report is broken into three chapters. Chapter 1 pro-

vides an overview of employment in the CCS Service 

Region economy with high-level information about cur-

rent and projected job trends, resident commuting pat-

terns, and unemployment. Chapter 1 also provides fur-

ther information specifically related to the educational 

characteristics of the population by gender and ethnic-

ity. A section the regional importance of the Aerospace 

industry to the CCS Service region concludes Chapter 1. 

Chapter 2 summarizes the results of the program gap 

analysis and provides recommendations based on that 

analysis. Chapter 3 focuses on the program specific 

economic impact analysis i.e. how the programs are 

benefiting the regional economy. Additional detailed 

information and data are provided in the appendices.

INTRODUCTION

Figure 1: Map of CCS Service Region
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This chapter provides a high-level overview of 

employment and demographics in the econ-

omy of the CCS Service Region, defined by six 

counties in Eastern Washington (Ferry, Stevens, Pend 

Oreille, Lincoln, Spokane, and Whitman) (see Figure 

1). The goal of the chapter is to provide data on the 

economic and workforce employment trends that ei-

ther already exist or are developing in the region. Such 

information is crucial in building awareness of the re-

gion’s labor force—both now and in the future—and 

identifying priority areas where educators can focus 

their attention. The chapter examines employment 

and demographics in the CCS Service Region according 

to the following five indicators: jobs by industry, jobs 

by occupation, commuting patterns, unemployment, 

and educational attainment. 

CHAPTER 1:  

OVERVIEW OF THE ECONOMY

Evaluating current and future employment by indus-

try provides information on the economic diversifica-

tion of a given region. Industries consist of groups of 

companies that are primarily engaged in producing the 

same product or service. The North American Industry 

Classification System (NAICS) is the structure used by 

the U.S. Census Bureau to classify establishments into 

industries based on their production process (although 

the final product or service is usually similar for the 

firms in a given industry). NAICS applies a six-digit hi-

erarchical coding system to organize more than 1,100 

detailed industries into twenty larger industry sectors. 

The breakdown of current and future employment by 

major industry sector in the CCS Service Region ap-

pears in Table 1 and Figure 2.

As shown, the three largest industry sectors in the CCS 

Service Region are Government, Health Care & Social As-

sistance, and Retail Trade. Together these sectors made 

up 134,442 jobs or 42% of total regional employment in 

2013. All three sectors are projected to grow between 2013 

and 2023. Other industry sectors with notable projected 

growth are Manufacturing (+4,224 jobs), Administrative 

& Support & Waste Management & Remediation Ser-

vices (+3,988 jobs), and Finance & Insurance (3,404 jobs). 

The Aerospace sector, of particular importance for this 

analysis, is primarily concentrated in two sectors: Man-

ufacturing and Transportation & Warehousing. Further 

information about Aerospace industries and occupations 

is contained later in Chapter 1. No industry sectors are 

expected to contract between 2013 and 2023. 

Table 2 shows the employment concentration of the in-

dustry sectors in the CCS Service Region, measured in 

terms of location quotients (LQs). LQs are used to as-

sess national competitiveness by comparing the con-

centration of employment in a given industry against 

the concentration of employment for that same indus-

try across the nation. An LQ equal to one means that 

the percentage of total employment comprised by an 

industry in the region exactly matches the percentage 

of total employment comprised by that industry in the 

nation. An LQ greater than one means that the industry 

comprises a greater proportion of total employment in 

the region than it does in the nation. To use an example, 

the LQ of the Healthcare & Social Assistance sector in 

2013 was 1.24. This means that Healthcare & Social As-

sistance employment was 24% higher in the CCS region 

than we should expect for an economy of its size. 

High LQs (usually anything greater than 1.2) are an in-

dication that the region has a comparative advantage 

or specialization in certain industries relative to the 

rest of the nation, or potentially to other competing re-

gions. When evaluated jointly with job counts and ex-

pected job growth, high LQs give a sense of the industry 

sectors that have the greatest potential for workforce 

investment and where regional economic development 

Jobs by Industry
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Table 1: Current and Projected Jobs and Job Change by Industry Sector, 2013 to 2023

NAICS 
Code Description 2013 Jobs 2023 Jobs Change % Change

11 Agriculture, Forestry, Fishing and Hunting 7,974 8,519 545 7%

21 Mining, Quarrying, and Oil and Gas Extraction 1,571 2,169 598 38%

22 Utilities 847 918 71 8%

23 Construction 15,103 18,417 3,314 22%

31 Manufacturing 20,296 24,520 4,224 21%

42 Wholesale Trade 11,486 12,777 1,291 11%

44 Retail Trade 34,410 36,645 2,235 6%

48 Transportation and Warehousing 8,434 9,779 1,345 16%

51 Information 4,247 4,533 286 7%

52 Finance and Insurance 17,035 20,439 3,404 20%

53 Real Estate and Rental and Leasing 14,320 17,347 3,027 21%

54 Professional, Scientific, and Technical Services 16,567 19,235 2,668 16%

55 Management of Companies and Enterprises 3,424 4,049 625 18%

56 Administrative and Support and Waste Management and  
Remediation Services 14,864 18,852 3,988 27%

61 Educational Services 8,072 9,700 1,628 20%

62 Health Care and Social Assistance 44,335 51,890 7,555 17%

71 Arts, Entertainment, and Recreation 5,837 6,239 402 7%

72 Accommodation and Food Services 20,284 21,824 1,540 8%

81 Other Services (except Public Administration) 16,173 16,575 402 2%

90 Government 55,697 58,588 2,891 5%

  Total 320,975 363,016 42,039 13%

Source: EMSI Complete Data 2014.2

Figure 2: Jobs and Job Change by Industry Sector in CCS Service Region, 2013 to 2023

Source: EMSI Complete Data 2014.2
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NAICS 
Code Description

2013 Location 
Quotient

2023 Location 
Quotient

11 Agriculture, Forestry, Fishing and Hunting 1.29 1.39

21 Mining, Quarrying, and Oil and Gas Extraction 0.62 0.64

22 Utilities 0.83 0.91

23 Construction 0.94 1.02

31 Manufacturing 0.91 1.10

42 Wholesale Trade 1.03 1.03

44 Retail Trade 1.08 1.07

48 Transportation and Warehousing 0.81 0.84

51 Information 0.73 0.75

52 Finance and Insurance 0.94 0.93

53 Real Estate and Rental and Leasing 0.96 0.97

54 Professional, Scientific, and Technical Services 0.75 0.73

55 Management of Companies and Enterprises 0.86 0.91

56 Administrative and Support and Waste Management and Remediation Services 0.75 0.78

61 Educational Services 1.03 1.03

62 Health Care and Social Assistance 1.24 1.19

71 Arts, Entertainment, and Recreation 0.82 0.74

72 Accommodation and Food Services 0.89 0.83

81 Other Services (except Public Administration) 0.89 0.80

90 Government 1.31 1.33

Source: EMSI Complete Data 2014.2

Table 2: Employment Concentration by Industry Sector in CCS Service Region, 2013 and 2023

professionals are likely to be focusing their efforts. This 

information is of particular importance to educators 

seeking to engage in larger conversations with other 

organizations about aligning program offerings with 

workforce needs. 

The top three industry sectors with the highest loca-

tion quotients in the CCS Service Region are Govern-

ment (1.31); Agriculture, Forestry, Fishing & Hunting 

(1.29); and Health Care & Social Assistance (1.24). Only 

these three industry sectors are considered to have a 

comparative advantage. Their relative concentrations 

are expected to undergo some changes over the next 

decade. Comparative advantage will increase for two 

sectors—Government and Agriculture, Forestry, Fishing 

& Hunting. The LQ for Health Care & Social Assistance 

is projected to fall to 1.19 by 2023. Notably bucking the 

national trend of reduced concentration in production 

related jobs, the Manufacturing industry is expected to 

increase in concentration from 0.91 to 1.10. Despite the 

positive change, this increase in relative concentration 

would still leave manufacturing short of the 1.2-point 

benchmark signaling a comparative advantage. Very 

few regions in the country can boast increasing em-

ployment in the manufacturing industry, which indi-

cates positive trends for the CCS Service Region. 2

2  Note that because LQs represent regional employment relative to na-
tional employment, a decreasing LQ does not necessarily mean decreasing 
employment, and likewise an increasing LQ does not necessarily mean in-
creasing employment.
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Table 3: Current and Projected Jobs, Job Change, and Median Hourly Earnings by Major Occupation 
Group In CCS Service Region 2013 to 2023

SOC 
Code Description

2013 
Jobs

2023 
Jobs Change % Change

Average 
Annual 

Openings

Median 
Hourly 

Earnings

11-0000 Management 20,711 23,999 3,284 16% 624 $26.05

13-0000 Business and Financial Operations 15,578 18,697 3,121 20% 622 $25.89

15-0000 Computer and Mathematical 5,821 6,976 1,156 20% 211 $29.02

17-0000 Architecture and Engineering 3,928 4,817 859 22% 173 $31.84

19-0000 Life, Physical, and Social Science 2,494 2,832 323 13% 102 $26.76

21-0000 Community and Social Service 6,678 7,525 850 13% 226 $19.19

23-0000 Legal 2,433 2,600 169 7% 56 $30.01

25-0000 Education, Training, and Library 17,554 19,679 2,108 12% 540 $21.80

27-0000 Arts, Design, Entertainment, Sports, and Media 9,010 9,992 971 11% 287 $14.78

29-0000 Healthcare Practitioners and Technical 18,166 20,114 1,950 11% 555 $36.79

31-0000 Healthcare Support 10,961 12,741 1,782 16% 242 $13.62

33-0000 Protective Service 6,007 7,203 1,195 20% 202 $22.11

35-0000 Food Preparation and Serving Related 21,552 23,366 1,813 8% 378 $10.50

37-0000 Building and Grounds Cleaning and Maintenance 13,139 14,748 1,609 12% 134 $11.68

39-0000 Personal Care and Service 15,454 17,580 2,126 14% 316 $10.47

41-0000 Sales and Related 43,650 48,906 5,258 12% 1,199 $14.28

43-0000 Office and Administrative Support 44,280 48,574 4,284 10% 956 $15.76

45-0000 Farming, Fishing, and Forestry 2,035 2,079 33 2% 15 $15.56

47-0000 Construction and Extraction 13,033 15,579 2,494 19% 178 $18.62

49-0000 Installation, Maintenance, and Repair 11,287 13,159 1,863 17% 233 $19.95

51-0000 Production 15,031 17,931 2,873 19% 237 $15.72

53-0000 Transportation and Material Moving 15,966 17,957 1,961 12% 214 $15.83

Source: EMSI Complete Data 2014.2

Researchers often refer to industry data to get a sense 

of regional economic trends, but in order to better un-

derstand the quality of the jobs contained within that 

region, some knowledge of occupations is needed. This 

is because the earning levels and education require-

ments of workers bear more of a relationship to their 

occupation than to the industry in which they work. 

For example, the Manufacturing industry—while em-

ploying a number of assemblers and machine opera-

tors—also employs people in management occupations 

and in professional occupations such as engineering. 

All of these occupations have different pay scales and 

require varying levels of education and training.

Federal agencies use the Standard Occupational Clas-

sification (SOC) system to classify workers into occupa-

tional categories based on work performed. The 2010 

SOC system contains more than 800 detailed occupa-

tions organized according to a five-digit hierarchical 

coding structure. Detailed occupations with similar job 

duties are further combined to form 23 major groups. 

Table 3 shows the breakdown of employment in the 

CCS Service Region by major group, with information 

on current and projected jobs, job change, average an-

nual openings, and wage rates. 

Office & administrative support occupations comprise 

the largest occupation group in the CCS Service Region 

at 44,280 jobs, followed by sales & related occupations 

at 43,650 jobs. Neither of these occupation groups ranks 

among the highest paid, however. Healthcare practi-

tioners & technical occupations—while only the fifth 

largest occupational group—offer median earnings of 

$36.79 an hour. Architecture & engineering occupations 

and legal occupations—two of the smallest groups—of-

fer median earnings of $31.84 and $30.01 (respectively) 

an hour, also ranking high on the regional pay scale. 

Several of the higher-paying occupation groups are also 

Jobs by Occupation
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projected to experience high job growth over the next 

ten years, such as business & financial operations occu-

pations (20%) and computer & mathematical (20%).

Figure 3 provides a look at the average annual job 

openings for workers with some college or above by 

occupation group. Job openings refer to new jobs due 

to growth plus replacement jobs due to worker turn-

over. Between 2013 and 2023, the occupations with 

the highest number of average annual job openings 

for workers with some college or above occurs in 

sales & related occupations,  office & administrative 

support occupations, and management occupations. 

The two occupational groups most closely related to 

Aerospace—production and transportation & materi-

al moving—are projected to create over 450 combined 

annual openings.

Source: EMSI Complete Data 2014.2

Figure 3: Average Annual Openings between 2013 and 2023 for Workers with Some College and 
Above by Occupation Group in the CCS Service Region
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The Longitudinal Employer-Household Dynamics (LEHD) 

program3 at the U.S. Census Bureau provides informa-

tion on the residential and employment locations of 

workers. “Jobs by place of work” refers to where residents 

of the region commute to work, and “jobs by place of res-

idence” refers to where workers in the region live. Data 

for the CCS Service Region appear in Tables 4 and 5, with 

the same information displayed in Figures 4 and 5.

Approximately only 15.3% of residents commute out-

side the CCS Service Region for work, indicating that 

3  LEHD is an innovative program that uses modern statistical and com-
puting techniques to combine federal and state administrative data on em-
ployers and employees with core Census Bureau censuses and surveys while 
protecting the confidentiality of people and firms that provide the data.

there are minor economic links between the region and 

surrounding communities. The majority of residents in 

the region work in Spokane County (74.3%). Table 4 and 

Figure 4 display the top ten places of work for CCS Ser-

vice Region residents. Kootenai County in Idaho is the 

place of work for only 2.0% of the region’s residents.

Table 5 and Figure 5 display the top ten counties by 

place of residency. Of the people who work in the CCS 

Service Region, the vast majority also live in Spokane 

County (67.0%). Altogether, 79.5% of the individuals 

who work in the CCS Service Region also live within 

the region. A number of workers reside in King and 

Pierce Counties on the far side of the state.

162,113 Jobs
10,290 Jobs
8,856 Jobs
7,392 Jobs
4,316 Jobs
2,119 Jobs
2,107 Jobs
1,967 Jobs
1,456 Jobs
1,437 Jobs

155,882 Jobs
11,676 Jobs
9,855 Jobs
8,701 Jobs
8,040 Jobs
2,914 Jobs
2,805 Jobs
2,761 Jobs
2,732 Jobs
2,685 Jobs

Table 4: Jobs by Place of Work 
 

County Jobs
Commute 

Share

Spokane County, WA 162,113 74.3%

Whitman County, WA 10,290 4.7%

King County, WA 8,856 4.1%

Stevens County, WA 7,392 3.4%

Kootenai County, ID 4,316 2.0%

Benton County, WA 2,119 1.0%

Pend Oreille County, WA 2,107 1.0%

Lincoln County, WA 1,967 0.9%

Grant County, WA 1,456 0.7%

Pierce County, WA 1,437 0.7%

All Other Locations 16,210 7.4%

Source: Census LEHD

Figure 4: Jobs by Place of Work  
in CCS Service Region

Source: Census LEHD

Table 5: Where Workers in the  
CCS Service Region Live

County Count
Commute 

Share

Spokane County, WA 155,882 67.0%

Stevens County, WA 11,676 5.0%

Whitman County, WA 9,855 4.2%

Kootenai County, ID 8,701 3.7%

King County, WA 8,040 3.5%

Benton County, WA 2,914 1.3%

Latah County, ID 2,805 1.2%

Lincoln County, WA 2,761 1.2%

Pend Oreille County, WA 2,732 1.2%

Pierce County, WA 2,685 1.2%

All Other Locations 24,439 10.5%

Source: Census LEHD

Figure 5: Jobs by Place of Residence  
in CCS Service Region 

Source: Census LEHD
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Table 6: Number of Unemployed Workers by Industry Sector in CCS Service Region

NAICS 
Code Description

No. of 
Unemployed

% of 
Unemployed

National % of 
Unemployed

11 Agriculture, Forestry, Fishing and Hunting 721 3% 2%

21 Mining, Quarrying, and Oil and Gas Extraction 63 0% 1%

22 Utilities 46 0% 0%

23 Construction 3,676 17% 13%

31 Manufacturing 1,959 9% 9%

42 Wholesale Trade 648 3% 2%

44 Retail Trade 2,272 10% 10%

48 Transportation and Warehousing 685 3% 3%

51 Information 463 2% 2%

52 Finance and Insurance 662 3% 3%

53 Real Estate and Rental and Leasing 295 1% 1%

54 Professional, Scientific, and Technical Services 711 3% 4%

55 Management of Companies and Enterprises 78 0% 0%

56 Administrative & Support & Waste Management & Remediation Services 2,048 9% 8%

61 Educational Services (Private) 385 2% 2%

62 Health Care and Social Assistance 2,098 9% 6%

71 Arts, Entertainment, and Recreation 450 2% 2%

72 Accommodation and Food Services 1,509 7% 8%

81 Other Services (except Public Administration) 660 3% 3%

90 Government 1,167 5% 7%

99 No Previous Work Experience/Unspecified 1,521 7% 14%

Source: EMSI Total Unemployment (2/2014)

Data on unemployment give researchers an idea of 

where skill mismatches may exist in the region. Unem-

ployment data can also provide important context when 

identifying the training programs that are best suited to 

transitioning unemployed workers into in-demand occu-

pations—such as those in the aerospace sector. 

Table 6 presents the number of people unemployed 

by industry sector in the CCS Service Region. Data are 

as of February 2014 and follow the same methodology 

used by the federal statistical agencies to determine the 

number of workers in an industry that are not currently 

employed. The unemployment rate is not provided be-

cause it is difficult to accurately determine the size of 

the labor force in a given industry on a monthly basis. 

Rather than the unemployment rate, the percent of all 

unemployed for the region and for the nation are pro-

vided in order to display which industry sectors have 

the highest concentration of unemployed workers.

Five industry sectors in the CCS Service Region exceed 

the national concentration of unemployed workers. 

The other 14 industry sectors in the region are either at 

or below national levels. 

As shown in the table, one category with a high number 

of unemployed is a non-industry labeled as “No Previous 

Work Experience/Unspecified.” This is simply a catch-all 

category for which reliable unemployment data are un-

available. The highest number of unemployed workers is 

in Construction. For an industry sector such as Construc-

tion, seasonal jobs or jobs of short duration may also lead 

to high numbers of unemployed workers. Retail Trade has 

the second largest number of unemployed workers, fol-

lowed by Health Care & Social Assistance. It is common 

for an industry like Retail Trade to have a high percentage 

of low-skill jobs that require little to no education and 

training, thus making them more vulnerable to worker 

turnover. Several of blue-collar industry categories with 

high to moderate levels of unemployed workers could al-

low for relatively easy transition into the Aerospace sec-

tor—such as Construction, Manufacturing, and Agricul-

ture, Forestry, Fishing and Hunting. 

Unemployment
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Figure 6: Number of Unemployed Workers by Industry Sector in CCS Service Region

                Unemployed Workers

Source: EMSI Total Unemployment (2/2014)

Table 7 and Figure 7 provide a breakdown of unem-

ployment in the CCS Service Region by major occupa-

tion group. As shown, occupation groups that contain 

the highest number of unemployed workers are con-

struction & extraction occupations (3,836 unemployed 

workers), office & administrative support occupations 

(2,796 unemployed workers), and no previous work 

experience/unspecified (2,243 workers). Though some 

of these occupations groups have a relatively high 

number of annual openings (see Figure 3), high turn-

over still leads to a high number of unemployed. 

A number of occupation groups have a concentration of 

unemployed workers that is clearly below the nation-

al average, including sales & related occupations, pro-

duction, and food preparation and serving related oc-

cupations. All three of the occupation groups with the 

highest number of unemployed have a concentration of 

unemployed workers at or above the national average.
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Figure 7: Number of Unemployed Workers by Occupation Group in CCS Service Region

                         Unemployed Workers

Source: EMSI Total Unemployment (2/2014)
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Table 7: Number of Unemployed Workers by Occupation Group in CCS Service Region

SOC Code Description
No. of 

Unemployed
% of 

Unemployed
National % of 
Unemployed

11-0000 Management 1,024 5% 5%

13-0000 Business and Financial Operations 343 2% 3%

15-0000 Computer and Mathematical 79 0% 1%

17-0000 Architecture and Engineering 192 1% 1%

19-0000 Life, Physical, and Social Science 133 1% 0%

21-0000 Community and Social Service 198 1% 1%

23-0000 Legal 110 0% 0%

25-0000 Education, Training, and Library 373 2% 2%

27-0000 Arts, Design, Entertainment, Sports, and Media 423 2% 2%

29-0000 Healthcare Practitioners and Technical 463 2% 2%

31-0000 Healthcare Support 349 2% 2%

33-0000 Protective Service 438 2% 1%

35-0000 Food Preparation and Serving Related 1,007 5% 6%

37-0000 Building and Grounds Cleaning and Maintenance 1,632 7% 7%

39-0000 Personal Care and Service 1,027 5% 3%

41-0000 Sales and Related 1,412 6% 10%

43-0000 Office and Administrative Support 2,796 13% 11%

45-0000 Farming, Fishing, and Forestry 306 1% 2%

47-0000 Construction and Extraction 3,836 17% 14%

49-0000 Installation, Maintenance, and Repair 645 3% 3%

51-0000 Production 1,068 5% 7%

53-0000 Transportation and Material Moving 2,021 9% 8%

99-0000 No Previous Work Experience/Unspecified 2,243 10% 10%

Source: EMSI Total Unemployment (2/2014)
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This section describes the educational attainment of 

the population in the CCS Service Region for adults 

aged 25 years and older. This information is useful for 

educators targeting specific population groups that 

have low education levels. Educational attainment data 

in this section is presented by gender and by ethnicity 

and is broken out according to the following categories: 

1) less than a high school degree, 2) high school degree, 

3) some college,1 4) associate’s degree, 5) bachelor’s de-

gree, and 6) graduate degree and higher. 

OVERALL EDUCATIONAL ATTAINMENT

Table 8 and Figure 8 display the educational attainment 

of the overall adult population in the CCS Service Re-

gion, without reference to gender and ethnicity. In the 

CCS Service Region, the percentage of the adult popu-

lation with a high school diploma or less is 34%, which 

is much lower than the national average of 44%. These 

data suggest there is still an opportunity for educators 

1  The “some college” category includes individuals who attended college 
but did not successfully obtain a degree and individuals who have received 
a postsecondary vocational award or professional certification but did not 
receive an associate’s or bachelor’s degree.

in the CCS Service Region to boost the percentage of 

adults with an associate’s degree or higher (currently 

this percentage sits at 39% for the region overall). Out 

of all the education categories in Table 8, the people 

that are most likely to seek education and training from 

CCS are those in the “Less than high school diploma,” 

“High school diploma,” and “Some college” categories. 

Together these categories make up 242,429 people, or 

61% of the entire adult population in the region. 

Between 2008 and 2013, the proportion of the overall 

adult population with “Less than a high school diplo-

ma” increased by 0.9 percentage points.2 Meanwhile, 

the proportion of the adult population with a “High 

school diploma,” “Associate’s degree,” and “Bachelor’s 

degree” decreased (by 0.8, 0.5, and 0.2 percentage points, 

respectively). “Some college” and “Graduate degree and 

higher” proportions increased (by 0.4 percentage points 

and 0.3 percentage points, respectively). 

2  The column labeled “% Change” in Table 8 refers to the proportional 
change, not to the percent change between 2008 and 2013. For example, if 
a category comprised 20% of the total adult population in 2008 and 25% of 
the total adult population in 2013, the proportional change is equal to the 
difference between the two values (in this example, 5%).

Educational Attainment

Table 8: Breakdown of Adult Population in CCS Service Region by Educational Attainment, 2008 and 2013

Education Level
2008 

Population
2008 % 

Distribution
2013 

Population
2013 % 

Distribution
Population 

change
%  Distribution 

Change

Less than HS diploma or GED 27,584 7% 32,917 8% 5,333 0.9%

High school diploma or GED 98,153 26% 100,887 25% 2,733  (0.8%)

Some college 100,787 27% 108,625 27% 7,838 0.4%

Associate’s degree 42,514 11% 43,180 11% 665  (0.5%)

Bachelor’s degree 66,419 18% 69,647 18% 3,228  (0.2%)

Graduate degree or higher 38,252 10% 41,643 10% 3,391 0.3%

Source: EMSI Complete Data 2014.2
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Figure 8: Educational Attainment of Adult Population in CCS Service Region
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EDUCATIONAL ATTAINMENT BY GENDER

The distribution of educational attainment by gender is 

fairly even in the CCS Service Region. There are minor 

differences in that females have a proportionally larger 

presence in the “Some college” category than males do 

(29% for females versus 26% for males). Males are slight-

ly more likely to have “Less than high school diploma,” 

“Bachelor’s degree,” or “Graduate degree and higher.” 

This information appears in Table 9 and Figure 9.

Table 9: Breakdown of Adult Population in CCS Service Region by Educational Attainment and Gender

Education Level Males Proportion Females Proportion

Less than high school diploma 17,274 9% 15,643 8%

High school diploma 49,339 25% 51,548 25%

Some college 50,421 26% 58,204 29%

Associate’s degree 20,883 11% 22,296 11%

Bachelor’s degree 35,756 18% 33,891 17%

Graduate degree and higher 20,925 11% 20,718 10%

Source: EMSI Complete Data 2014.2

Figure 9: Educational Attainment of Adult Population in CCS Service Region by Gender

Source: EMSI Complete Data 2014.2

Source: EMSI Complete Data 2014.2
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Table 10: Breakdown of Adult Population in CCS Service Region by Educational Attainment and Ethnicity

< HS  
Diploma

High 
School  

Diploma
Some 

College
Associate’s 

Degree
Bachelor’s 

Degree

Graduate  
Degree & 

Higher

White, Non-Hispanic
Count 25,169 90,186 96,950 39,683 64,011 38,321

Percent 7% 25% 27% 11% 18% 11%

Black, Non-Hispanic
Count 519 991 2,469 320 699 276

Percent 10% 19% 47% 6% 13% 5%

American Indian or Alaskan Native,  
Non-Hispanic

Count 1,142 2,213 1,803 529 697 311

Percent 17% 33% 27% 8% 10% 5%

Asian, Non-Hispanic
Count 1,952 1,806 981 605 1,974 1,617

Percent 22% 20% 11% 7% 22% 18%

Native Hawaiian or Pacific Islander,  
Non-Hispanic

Count 192 362 288 118 110 23

Percent 18% 33% 26% 11% 10% 2%

Two or More Races, Non-Hispanic
Count 1,044 1,941 2,360 784 891 503

Percent 14% 26% 31% 10% 12% 7%

Hispanic, All Types
Count 2,899 3,388 3,774 1,140 1,265 593

Percent 22% 26% 29% 9% 10% 5%
Source: EMSI Complete Data 2014.2

Figure 10: Educational Attainment of Adult Population in CCS Service Region by Ethnicity
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EDUCATIONAL ATTAINMENT BY ETHNICITY

Figure 10 and Table 10 display the educational attain-

ment of the adult population by ethnicity. The “Asian, 

Non-Hispanic” ethnicity category has the highest per-

centage of adults with post-secondary degrees (47%), 

followed by the “White, Non-Hispanics” category (40%). 

The “Native Hawaiian or Pacific Islander, Non-Hispanic” 

and “American Indian or Alaskan Native, Non-Hispanic” 

ethnic groups have the lowest levels of education attain-

ment. For both of these groups, 50% have a high school 

diploma or less. While the region is largely “White, 

Non-Hispanic,” there are opportunities to increase edu-

cational attainment in other ethnic groups as well.

Source: EMSI Complete Data 2014.2
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The success of CCS’s Aerospace programs is directly 

linked to the aerospace industry within the CCS Ser-

vice Area, as employers in this sector are most likely 

to hire completers from the CCS program. Therefore, 

we devote a section to analyzing its place in the overall 

economy of the CCS Service Region. Though there are 

many types of jobs within the Aerospace industry, the 

best way to focus on the workforce needs of this indus-

try is to identify a group of occupations that are partic-

ularly important to the Aerospace industry. This list of 

occupations and their associated labor market data are 

contained in Table 11.3

These critical Aerospace occupations employ over 871 

workers in the CCS Service Region, representing 0.3% 

of the total regional employment. While the percent-

age is small, Aerospace contributes more to regional 

income than its small size would suggest. The median 

hourly wage for the group of Aerospace occupations 

is 25% higher on average than the median earnings 

for all occupations in the region ($23.28 vs. $18.46 

per hour). Not only does Aerospace offer higher than 

median pay, it is also forecasted to expand at almost 

double the rate of the overall regional economy over 

the next five years (13% for Aerospace vs. 7% for the 

region in general). 

3  There are 42 aerospace related occupations analyzed in the gap anal-
ysis in Chapter 2. The full list of these occupations is contained in Table 
A5.1. The list in Table 11 just represents the occupations that are most 
closely and directly related to the aerospace industry. 

Though Table 11 is specifically focused on Aerospace 

related occupations, it is also important to focus on 

an industry perspective, as this helps tie workforce de-

velopment opportunities with economic development 

possibilities. Table 12 identifies a handful of Aerospace 

industries that are of interest. Furthermore, this table 

quantifies the number of Aerospace workers in each in-

dustry and the percentage of jobs that Aerospace work-

ers account for in each respective industry. Figure 11 

displays this information graphically.

By far the two most notable industries in regional Aero-

space sector are: Other Aircraft Parts and Auxiliary 

Equipment Manufacturing (225 jobs in 2013), and Oth-

er Support Activities for Air Transportation (196 jobs). 

Other industries, though they have lower employment, 

are heavily concentrated within the critical aerospace 

occupations listed in Table 12 including: other airport 

operations, scheduled passenger air transportation, 

and aircraft manufacturing. Conversely, there are also 

industries that employ a notable number of aerospace 

workers, but do not compose a large proportion of that 

industry’s overall workforce; these include: federal gov-

ernment, civilian, excluding postal service, and relay 

and industrial control manufacturing. Each of these 

industries are significant employers of aerospace work-

ers, and it is critical that CCS host frequent conversa-

tions with representatives of these industries to ensure 

that the college is tuned-in with employers’ training 

needs and new technological developments.

Table 11: Job Growth Comparisons between Aerospace and the CCS Service Region

SOC Description
2013 
Jobs

2013-2018 
Growth

Projected 
Annual 

Openings

Median 
Hourly 
Wages

17-3021 Aerospace Engineering and Operations Technicians 26 (4%) 1 $26.07

17-3029 Engineering Technicians, Except Drafters, All Other 137 8% 5 $30.68

49-2091 Avionics Technicians 29 28% 2 $25.71

49-3011 Aircraft Mechanics and Service Technicians 458 16% 28 $25.30

51-2011 Aircraft Structure, Surfaces, Rigging, and Systems Assemblers 221 10% 9 $13.55

Total for Critical Aerospace Occupations 871 13% 45 $23.23

CCS Service Region 283,868 7% — $18.46

Source: EMSI Complete Data 2014.2

Highlights of the Aerospace Industry
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Table 12: Industries Employing Aerospace Workers in the CCS Region

NAICS Description

Aerospace Workers 
Employed in 

Industry

Percent of All 
Employment  

in Industry

336413 Other Aircraft Parts and Auxiliary Equipment Manufacturing 225 29.8%

488190 Other Support Activities for Air Transportation 196 32.2%

901199 Federal Government, Civilian, Excluding Postal Service 84 2.0%

488119 Other Airport Operations 65 32.3%

481111 Scheduled Passenger Air Transportation 64 20.4%

336411 Aircraft Manufacturing 48 25.8%

335314 Relay and Industrial Control Manufacturing 30 1.6%

902612 Colleges, Universities, and Professional Schools (State Government) 20 0.2%

492110 Couriers and Express Delivery Services 15 1.4%

Source: EMSI Complete Data 2014.2

Figure 11: Top 10 Aerospace Industries Employing Aerospace Workers

Table 13 displays employment, location quotient, and 

projected growth for Aerospace occupations broken 

out by the six counties within the CCS Service Region. 

For a review of location quotient methodology and im-

portance, review the narrative before Table 2 in the Jobs 

by Industry section. Where “—” appears in Table 13, it 

represents that employment in the County is so mini-

mal that no growth rate can be forecasted. 

Location quotients of 2.43 and 2.10 show that Whit-

man and Spokane counties, respectively, possess the 

strongest concentrations of the five selected Aerospace 

occupations. This indicates that these two counties 

have a proven competitive advantage in the Aerospace 

industry compared to the nation as a whole. Breaking 

out employment for these occupations at the county 

level further reveals that 95% of core Aerospace em-

ployment in the CCS Service Region is concentrated in 

two counties—Whitman and Spokane. Spokane Coun-

ty holds the lion’s share with 765 jobs.

Table 13: Aerospace Occupations by CCS County

County
2014 
Jobs

Location 
Quotient 

(LQ)

2013–18 
Projected Job 

Growth Rate

Whitman 82 2.43 13%

Spokane 765 2.10 13%

Ferry <10 1.18 —

Pend Oreille <10 0.80 —

Stevens 17 0.77 6%

Lincoln <10 0.34 —

Source: EMSI Complete Data 2014.2

Source: EMSI Complete Data 2014.2
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Job Postings for Aerospace Occupations

Real-time job postings have become a popular option for 

supplementing traditional labor market information, such 

as that shown elsewhere in this report. Real-time data has 

its inherent weaknesses, such as the potential for double 

counting job postings and biases toward certain types of 

industries and occupations. It also has its strengths, in 

that the data represents up-to-the-minute demand for 

workers without the typical three- to six-month lag inher-

ent in traditional labor market data. Real-time data is best 

used when it’s understood as a relative indicator for show-

ing the types of occupations are in highest demand and 

how demand has changed in recent months, but it should 

not be taken as an absolute indicator for the number of 

jobs openings that exist in a given time in a given place. 

The data in Table 14 were taken from EMSI’s Job Postings 

Analytics tool, which accesses data from a third-party 

aggregator that includes CareerBuilder’s vast network of 

job seeker websites and a large number of other web-

sites. The statistics shown in Table 14 include “Average 

Monthly Postings (Nov 2011- Dec 2014)”, the number of 

“Unique Postings” and “Total Job Postings” for November, 

2014 and a comparative metric called “Posting Intensity,” 

also for November 2014. Many real-time sources purport 

to “de-duplicate” job postings so that the same posting is 

never tallied more than once. In reality, job postings are 

notoriously difficult to de-duplicate. EMSI accepts the 

inherit difficulty of deduplication which is why we dis-

play both raw (unduplicated) job postings along with our 

best effort to de-duplicate these postings. As the name 

suggests, “unique postings” represent EMSI’s estimated 

de-duplicated job postings. The most complex statistic 

in this section, “posting intensity” is the ratio of total job 

postings to unique job postings for the given month.

Table 14: Real Time Job Postings data for Aerospace Related Occupations

SOC Title

Average Monthly 
Postings (Nov 

2011–Dec 2014)

Unique 
Postings 

(Nov 2014)

Posting 
Intensity 

(Nov 2014)

49-3031 Bus and Truck Mechanics and Diesel Engine Specialists 12 23 2 to 1

51-4041 Machinists 9 10 12 to 1

17-3023 Electrical and Electronics Engineering Technicians 8 0 n/a

17-3026 Industrial Engineering Technicians 6 4 1 to 1

51-4121 Welders, Cutters, Solderers, and Brazers 6 0 n/a

49-3011 Aircraft Mechanics and Service Technicians 4 4 2 to 1

51-9061 Inspectors, Testers, Sorters, Samplers, and Weighers 4 7 2 to 1

17-3013 Mechanical Drafters 3 2 5 to 1

49-9041 Industrial Machinery Mechanics 3 4 5 to 1

51-4011 Computer-Controlled Machine Tool Operators, Metal and Plastic 3 3 3 to 1

49-9021 Heating, Air Conditioning, and Refrigeration Mechanics and Installers 2 3 3 to 1

17-3011 Architectural and Civil Drafters 1 0 n/a

17-3012 Electrical and Electronics Drafters 1 0 n/a

17-3029 Engineering Technicians, Except Drafters, All Other 1 0 n/a

49-2091 Avionics Technicians 1 0 n/a

49-9098 Helpers--Installation, Maintenance, and Repair Workers 1 1 9 to 1

49-9099 Installation, Maintenance, and Repair Workers, All Other 1 1 1 to 1

51-2023 Electromechanical Equipment Assemblers 1 0 n/a

51-4031 Cutting, Punching, and Press Machine Setters, Operators, and Tenders, 
Metal and Plastic 1 1 10 to 1

Twenty three other occupations with 0 job postings 
Source: EMSI Job Posting Analytics, November 2014
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Though we cannot say with certainty that a higher num-

ber of total (unduplicated) job postings will generate 

more jobs, it does indicate that employers are investing 

heavily in their search for job candidates in these cat-

egories. To use an example, if an employer has one va-

cancy for a machinist but the human resource director 

is determined to fill that position quickly he may gen-

erate 25 postings over the course of a month to address 

that one vacancy. In reality, only one new machinist is 

required, but the high number of postings is evidence of 

the HR director’s strong demand for that worker.  There-

fore, higher numbers in “posting intensity” indicate that 

companies are heavily investing in recruiting workers 

for this position, and lower numbers indicate that the 

position is a lower priority for businesses. 

There are 42 specific occupations being trained for 

by CCS’s Aerospace programs.4 Of these, 23 occupa-

tions have had very little job posting activity over the 

past three years. Among the 19 occupations that had 

a least one job posting over the past three years, sev-

eral received a high degree of attention from employ-

ers, including: bus & truck mechanics & diesel engine 

specialists, machinists, electrical & electronics en-

gineering technicians. In terms of posting intensity, 

which indicates employers’ current investment in find-

ing candidates, several occupations rank highly includ-

ing: machinists; cutting, punching, and press machine 

4  The full list of aerospace related occupations is contained in Table A5.1.

setters, operators, and tenders, metal and plastic; and 

helpers—installation, maintenance, and repair workers.

With EMSI’s job postings data, we are also able to as-

sess the skills that employers most commonly request 

on job postings. Skills are broadly defined as abilities, 

knowledge of specific topics, or experience with soft-

ware programs. Many skills tend to be common across 

a diverse group of occupations. Other skills are scarc-

er but are strongly associated with a specific group of 

occupations. There are two tables on this topic: Table 

15 demonstrates the skills that distinguish the critical 

aerospace occupations (those listed in Table 11) from 

other types of workers, and Table 16 displays the skills 

that distinguish the remaining 37 aerospace related 

occupations from other types of occupations. The field 

“Percent of Skill Postings for Given Occupations” literal-

ly shows the percentage of all unique postings includ-

ing the given skill that are for the given group of occu-

pations. To provide an example using data from Table 

15, 40% of all uses of the skill term “General Avionics” 

are for the group of critical aerospace occupations. 

The skills listed in Table 15 are largely unsurprising, in-

cluding fields such as General Aviation, Avionics, and 

Inspections. The skills listed in Table 16 are heavily 

influenced by the preponderance of production occu-

pations and HVAC workers among the other aerospace 

related occupations. Notable skills on this list include 

Alignment, Air Conditioning, Tires and Mechanics.

Table 15: Top Unique Skills for  
Critical Aerospace Occupations

Skill
Percent of Skill Postings  

for Given Occupations

General Aviation 40%

Avionics 35%

Inspections 4%

Engines 4%

Mechanics 3%

Electrical Wiring 3%

Commercial 3%

Electronics 3%

Installation 2%

Repair 2%

Table 16: Top Unique Skills for  
Other Aerospace Occupations

Skill
Percent of Skill Postings  

for Given Occupations

Alignment 85%

Automotive 72%

Air Conditioning 62%

Tires 54%

Mechanics 50%

Mechanical 34%

Engines 33%

Electricity 26%

Repair 25%

Machines 18%
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CHAPTER 2: 

PROGRAM GAP ANALYSIS

The results that appear in this chapter present a 

focused view of the program groups projected to 

have a regional gap or surplus in matching re-

gional graduates and available jobs. Programs are ana-

lyzed at two different levels: postsecondary vocational 

certifications and associate’s degrees, according to the 

training level offered at CCS. An alternative gap analy-

sis is included in Appendix 4.

Each table includes the CIP code and title, the average 

annual openings associated with that program (which 

have been de-duplicated using the process outlined in 

Appendix 3), the average annual completers between 

2011 and 2013, and finally the gap or surplus figure. If 

the numbers are positive, there is a shortage or “gap” of 

completers—i.e., there are more job openings in those 

occupations than there are graduates or completers. If 

the numbers are negative, then there are fewer annual 

job openings compared to the “surplus” of completers 

for those program groups. 

Interpreting Gap/Surplus Analysis Results

The gap analysis is intended to serve as a starting 

point for CCS as the college discusses regional work-

force needs. A surplus or deficit of workers in a partic-

ular category does not necessarily indicate a problem 

for the region, and it is important that each occupation 

group be evaluated on a case-by-case basis. Evaluation 

of the program supply (surplus and gaps) will provide 

an understanding of the role skilled occupations play 

in economic sustainability and growth. Other informa-

tion should also be considered when evaluating these 

surpluses and gaps. For example, only the education 

supply pipeline is considered in this analysis because 

these numbers can be tracked at the county and school 

level. However, other sources of supply exist as well—

unemployed workers, industry trained pipelines, in-mi-

grators, and job changers from other occupational cate-

gories can also be a source of skilled occupations. These 

types of considerations are useful when evaluating 

specific types of occupations. Unfortunately, secondary 

data sources (e.g., regional, state, and federal data) do 

not account for this. Primary data collection methods 

(i.e., interviews and surveys) are among the only ways 

to obtain information on this type of supply pipeline.

Lastly, it is important to keep in mind that the labor mar-

ket is not so simple or efficient that one could expect 

supply and demand to be at perfect equilibrium for any 

extended period of time. As such, as a general rule of 

thumb, only programs with considerable gaps or surplus-

es should be considered long-term strategic issues wor-

thy of closer examination. Given the size and characteris-

tics of the CCS Service Region, any gap or surplus within 

10 jobs either above or below zero should be considered 

within the normal range of labor market fluctuations. 

Once evaluated internally within the college, specific im-

plications should be considered for programs with sub-

stantial surpluses or gaps. These implications include:

1 . Surplus: Oversupply of specific education com-

pleters may lead to higher attrition rates (i.e., brain 

drain). In other words, the region is educating a 

workforce that is leaving after program completion 

because of a lack of jobs. Note: In the analysis of 

the CCS Service Region where the neighboring pop-

ulation density is very high, a surplus of completers 

may indicate the need for service region residents 

to commute outside of the service region to find 

job opportunities. The commuting pattern flows de-

scribed in Chapter 1 suggest that this is possible. 

1 . Gap: Undersupply of specific program completers 

may lead to missed opportunities for economic 

growth and put stress on local businesses to find nec-

essary human capital elsewhere. In other words, the 
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region’s education institutions are not providing the 

necessary workforce for the region and thereby shift-

ing the burden on the industries to find workers in 

other economies to fill the needed occupations. This 

translates into higher human resources costs and de-

creased efficiencies in the economic system. This also 

provides an opportunity for institutions to develop 

new programs. Note: Given high population density 

in the region adjacent to the service region, a comple-

tion gap may be filled by other institutions near the 

service region. This potential scenario will need to be 

taken into consideration from the leadership. 

Postsecondary Certificate Level Gap Analysis

Figure 12 provides an illustration that summarizes the 

top gaps for CCS postsecondary certificate level pro-

grams. Table 17 lists supply and demand for all certifi-

cate program types for which CCS offers a training pro-

gram. While other program groups in the region may 

face larger surpluses, CCS did not offer any of the pro-

grams. At the certificate level, about half of the com-

pleters in the region are from CCS. For the aerospace 

programs, their completers comprise the entirety of 

the supply for the region.

As shown in Table 17, Rural Aerospace Technology fac-

es the largest gap: there are 121 annual openings, com-

pared to seven completers from CCS. For this program, 

CCS was the only institution to have at least one com-

pletion in the region over the past three years. Similarly, 

CCS is the only institution training for Machinist/CNC 

Technology, with 76 projected annual job openings and 

four annual completers. The only other program with a 

significant gap is Welding (gap of 45). 

Compared to the three programs training for occu-

pations with gaps, there is only one certificate level 

program at CCS that is training for occupations with 

a surplus of workers. Aviation Maintenance Technol-

ogy has the lone significant surplus among programs 

offered at the certificate level by CCS at 14. Regional-

ly, there are 31 average annual openings to 45 aver-

age annual completers. CCS is responsible for all 45 

annual completers. It is possible that some of these 

completers are either migrating outside the immedi-

ate region upon completion, or staying, but commut-

ing to jobs outside the CCS Service Region. CAD Design 

and Drafting and Aerospace Composit Technician only 

have a minor gap or surplus and are considered to be 

roughly in equilibrium.

Figure	12:	Supply	and	Demand	for	CCS	Postsecondary	Certificate	Level	Programs

Table	17:	Supply	and	Demand	for	CCS	Certificate	Level	Programs

CIP 
Code CIP Title

Average 
Annual 

Openings

Average 
Annual 

Completers

CCS 
Certificate	

Completers

Total  
Gap or 

Surplus

Median 
Hourly  
Wage

47.0303 Rural Aeropsace Training 121 7 7 114  $18.79 
48.0501 Machinist/CNC Technology 76 4 4 72  $16.84 
48.0508 Welding 45 21 21 25  $16.73 
15.1302 CAD Design and Drafting 3 1 1 2  $21.50 
15.0607 Aerospace Composite Technician 2 3 3 (1)  $23.88 
47.0607* Aviation Maintenance Technology 31 45 45 (14)  $23.04 

*CIP Code was changed from 47.0687. 
Note: Numbers may not sum due to rounding.          

Source: EMSI Gap Analysis Model

◊ Demand        ◊ Supply         Gap                                                                       Source: EMSI Gap Analysis

114

72

25

Rural Aerospace Technology

Machinist/CNC Technology

Welding
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Figure 13 below provides an illustration of the top gaps 

for CCS associate’s degree level programs. Similar to 

the previous table, Table 18 displays supply and de-

mand for all associate’s level programs for which CCS 

provides training. Again, the table only includes pro-

gram groups available at CCS. Other program groups in 

the region may face larger gaps, but CCS does not offer 

the program. Table 18 also addresses programs that 

are not currently being offered but which would ad-

dress considerable regional workforce gaps. CCS is not 

the only institution offering associate’s degree level 

programs in the region, but for most of the programs, 

their completers comprise the entirety of the supply 

for the region. CCS produces 92% of all associate de-

grees in the region.

Machinist/CNC Technology has the largest associate’s 

degree level program gap (75). There are 83 average 

annual openings in the region, compared to 9 average 

completers from CCS and no additional completers 

from other institutions in the CCS Service Region. The 

next largest is Heating, Ventilation, Air Conditioning, 

Refrigeration, a field with 24 projected annual open-

ings, compared with only 14 completers a year. 

There are four associate’s level programs at CCS that 

are training for occupations with a surplus of workers. 

Only three of these are considered significant. CAD De-

sign and Drafting is the largest surplus with 29 com-

pleters for only five annual openings. Diesel/Heavy 

Duty Equipment and Electrical Maintenance and Au-

tomation round out the list of programs with the top 

three largest surpluses.

Associate’s Level Gap Analysis

Figure 13: Supply and Demand for CCS Associate’s Degree Level Programs

Table 18: Supply and Demand for CCS Associate’s Level Programs

CIP 
Code CIP Title

Average 
Annual 

Openings

Average 
Annual 

Completers

CCS 
Associate’s 

Completers
Total Gap 

or Surplus

Median 
Hourly 
Wage

48.0501  Machinist/CNC Technology 83 9 9 75  $16.84 
47.0201  Heating, Ventilation, Air Conditioning, Refrigeration 24 14 14 10  $17.37 
15.1103  Hydraulic and Pneumatic Automation Technician 3 10 10 (7)  $30.68 
15.0403  Electrical Maintenance and Automation 8 18 18 (11)  $25.00 
47.0605  Diesel/Heavy Duty Equipment 12 23 23 (11)  $20.65 
15.1302  CAD Design and Drafting 5 29 7 (24)  $21.50 

Source: EMSI Gap Analysis Model
Note: Numbers may not sum due to rounding.

◊ Demand        ◊ Supply         Gap                                             Source: EMSI Gap Analysis

75

10

Machinist/CNC Technology

Heating, Ventilation, Air Conditioning, Refrigeration
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CHAPTER 3:

PROGRAM ECONOMIC IMPACT ANALYSIS

Introduction

This report describes the economic impact attributable 

to ten different educational programs offered by Com-

munity Colleges of Spokane (CCS). “Economic impact” 

describes the full range of economic effects that can be 

directly attributed to each of the academic programs 

in terms of the increased wages rendered to program 

completers, the increased productivity for employers, 

and the increased earnings for other workers who ei-

ther get jobs or are enabled to be more productive due 

to the contributions of CCS’s completers. 

Economic Impact of Aerospace Programs

Table 19 displays summary statistics on the ten aero-

space related programs including the total regional 

economic impact attributable to program completers 

as of 2014, the number of completers active in the re-

gional workforce as of 2014, and the 2014 economic 

impact per completer. The magnitude of the total eco-

nomic impact is directly related to how long the pro-

gram has been in existence and how many completers 

have matriculated through the program. EMSI request-

ed completer data from CCS across a ten year period 

(AY 2003/2004 and 2013/14), though not all programs 

analyzed have been active for this entire period of time. 

A programs’ economic impact will generally increase 

with time. There are two key reasons for this: first, as 

more students enter the labor force, the program’s to-

tal economic impact will increase. Secondly, even if no 

additional completers enter the workforce, the eco-

nomic impact will increase with time as the alumni 

gain greater work experience and earn higher wages. 

Furthermore, it is important to note that though the to-

tal economic impact is a good indicator of the economic 

benefits provided to the CCS Service Area because they 

are scaled based on output, the per completer impact fig-

ures are a better indicator of each program’s potency in 

generating new economic activity. Though none of the 

Aerospace related programs are a poor investment for 

taxpayers, those with lower per completer impact (those 

generating less than $100k of impact) are inducing a rel-

atively smaller amount of economic activity. 

The total 2014 impact demonstrated in Table 19 includes 

the initial impact (alumni’s increased earnings due to 

their education at CCS) and various other multiplier ef-

fects. Multiplier effects refer to the additional income cre-

ated in the economy as CCS alumni and their employers 

spend money within the region. The impacts are catego-

rized according to the following four effects: the initial ef-

fect, the direct effect, the indirect effect, and the induced 

effect. Initial effects refer to wages paid to CCS alumni 

by employers. Direct effects occur as employers purchase 

goods and services from other local companies. Indirect 

effects occur as this secondary round of businesses pur-

chase more goods and services from local companies. 

Finally, induced effects occur as these purchases create 

additional income for employees of all local businesses. 

Appendix 6 provides further information about EMSI’s 

methodology, and within this chapter Table A6.1 breaks 

out each programs economic impact by category.

The 12,242 graduates of CCS’s combined programs in 

Aerospace are expected to generate an estimated $149.4 

million in added income to the regional economy in 

2014. This value represents 0.66% of CCS Service Area’s 

total economic output (or Gross Regional Product) for 

2014. In terms of total economic impact in 2014, Aviation 

Maintenance Technology ranks highest at $41.8 mil-

lion. In a distant second and third are Electrical Main-

tenance & Automation at $28.4 million and Hydraulic 

and Pneumatic Automation Technician at $24.2 million. 

At the other end of the scale are programs with fewer 
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completers including Aerospace Composite Technician, 

Rural Aerospace Training, and CAD Design and Drafting. 

In terms of per completer economic impact, Hydraulic 

& Pneumatic Automation Technician jumps to the top 

of the list with a per completer impact of $262,100. It is 

followed by Electrical Maintenance & Automation with 

a per person impact of $189,100, and Aerospace Com-

posite Technician at $148,400 per person. Programs with 

relatively low per completer economic impact include 

Welding ($41,600); Machinist/CNC Technology ($72,500); 

Rural Aerospace Training ($88,100); and Heating, Venti-

lation, Air Conditioning & Refrigeration ($87,500). 

The per completer economic impact is highly correlat-

ed with the wage level of completers, so when alumni’s 

earnings are high, the per completer economic impact 

tends to be high as well. Earnings are not the only factor 

driving economic impact. Some programs may prepare 

individuals for careers with low to moderate earnings, 

but income is generated for others within the region, 

particularly other related to the industries employing 

these individuals. The two explanations for this situation 

are a strong regional supply chain for a given industry, or 

capital intensive methods within a given industry. Where 

strong regional supply chains exist, more spending by the 

business employing CCS alumni translates into greater 

in-region spending on inputs and supplies. In capital in-

tensive industries, the amount spent by businesses em-

ploying CCS alumni may not be particularly high, but 

these businesses are simultaneously purchasing expen-

sive equipment required to support those workers, there-

by generating income and tax revenue within the region. 

Table 19: Summary of 2014 Economic Impact of CCS’s Aerospace Programs

CIP Description
Total Economic 
Impact in 2014

Number of 
Completers in 

Workforce in 2014

2014 Economic 
Impact per 
Completer

15.0403 Electrical Maintenance and Automation $28,372,429 150 $189,100

15.0607 Aerospace Composite Technician $1,112,816 8 $148,400

15.1103 Hydraulic and Pneumatic Automation Technician $24,177,225 92 $262,100

15.1302 CAD Design and Drafting $6,862,609 52 $132,600

47.0201 Heating, Ventilation, Air Conditioning, Refrigeration $10,108,285 116 $87,500

47.0303 Rural Aerospace Training $1,320,826 15 $88,100

47.0605 Diesel/Heavy Duty Equipment $19,294,433 171 $112,800

47.0607 Aviation Maintenance Technology $41,759,606 323 $129,200

48.0501 Machinist/CNC Technology $7,616,337 105 $72,500

48.0508 Welding $8,760,429 211 $41,600

Total $149,384,994 1,242 $120,273
Source: EMSI Program-Specific Economic Impact Model, 2014

Lifetime Earnings of Aerospace Program Completers

Table 20 displays the expected earnings for CCS grad-

uates over the course of their working careers, put in 

present value terms.5 Present value indicates that future 

values have been discounted based on the riskiness of 

students’ investment in education and the time value 

of money. These earnings figures are simulated using 

EMSI’s program specific earnings forecast model, which 

accounts for educational level, years of experience, race/

ethnicity, gender, occupation, and average regional earn-

ings by occupation. Also displayed in Table 20 is a col-

5  An average student is a composite of an average age, and average racial 
composition among all program completers.

umn indicating increased lifetime earnings of CCS com-

pleters as a result of their education. EMSI’s economic 

impact model does not just quantify the gross earnings 

of completers over time, it also deducts the earnings that 

individuals would have collected had they never gradu-

ated from CCS at all, but pursued an alternative career. 

As such, this column represents a truer measurement of 

former students’ increased earnings. Because the alter-

native is the same in each case, the values shown in the 

“increased earnings column” are simply $389,500 less 

than those in the total lifetime earnings column.
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Table 20: Net Present Value (NPV) of Lifetime Earnings

CIP Title
NPV of lifetime earnings with 

CCS degree
NPV of increased lifetime 

earnings due to CCS degree

15.0403 Electrical Maintenance and Automation $719,700 $330,200

15.0607 Aerospace Composite Technician $798,900 $409,400

15.1103 Hydraulic and Pneumatic Automation Technician $809,100 $419,600

15.1302 CAD Design and Drafting $768,500 $379,000

47.0201 Heating, Ventilation, Air Conditioning, Refrigeration $723,500 $334,000

47.0303 Rural Aerospace Training $622,800 $233,300

47.0605 Diesel/Heavy Duty Equipment $749,200 $359,700

47.0607 Aviation Maintenance Technology $927,300 $537,800

48.0501 Machinist/CNC Technology $652,900 $263,400

48.0508 Welding $602,200 $212,700

Weighted Average $760,542 $371,042

Source: EMSI Program-Specific Economic Impact Model, 2014

Lifetime earnings range from a high of $927,300 for 

graduates of the Aviation Maintenance Technology pro-

gram, to a low of $602,000 for graduates of the Welding 

program. Compared to the earnings that students like-

ly would have received had they just obtained a high 

school diploma and then gone directly into the work-

force, all programs have positive returns. For example, 

a graduate of the Electrical Maintenance & Automa-

tion program is expected to earn $330,200 more in dis-

counted present value dollars, than if they had never 

received credentials in this program.

The estimated lifetime earnings of graduates in each 

program at every age between 18 and 67 are displayed 

in the Mincer curve figures in Appendix 6. For compar-

ison purposes, each of these graphs also contains the 

estimated lifetime earnings those individuals had they 

only received a high school diploma and then entered 

the workforce. Further information on the earnings es-

timate model can also be found in Appendix 6.
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APPENDIX 1:

ABOUT EMSI DATA

As stated in Chapter 2, EMSI data were used to 

calculate the projected number of annual job 

openings from 2013 to 2023. These projections 

take into account openings due to job growth and 

openings due to replacement needs. In order to cap-

ture a complete picture of industry employment, EMSI 

gathers and integrates economic, labor market, demo-

graphic, and education data from over 90 government 

and private-sector sources, creating a comprehensive 

and current database that includes both published 

data and detailed estimates with full coverage of the 

United States. 

More specifically, EMSI develops this data by combin-

ing covered employment data from Quarterly Census 

of Employment and Wages (QCEW-produced by the 

Department of Labor) with total employment data in 

Regional Economic Information System (REIS-pub-

lished by the Bureau of Economic Analysis, BEA). This 

is augmented with County Business Patterns (CBP) and 

Nonemployer Statistics (NES) published by the US Cen-

sus Bureau. Projections are based on the latest-available 

EMSI industry data, 15-year past local trends in each in-

dustry, growth rates in statewide, and (where available) 

sub-state area industry projections published by indi-

vidual state agencies, and (in part) growth rates in na-

tional projections from the Bureau of Labor Statistics.

Through this combination of data sources, EMSI is able 

to fill gaps in individual sources (such as suppressions 

and missing proprietors). This yields a composite da-

tabase that leverages the strengths of all its sources. 

Finally, EMSI’s database is updated quarterly, providing 

the most up-to-date integrated information possible.
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APPENDIX 2:

PROGRAM-TO-OCCUPATION MAPPING

Table A2.1 displays the crosswalk between educa-

tional programs (CIP codes) and occupations (SOC 

codes) that EMSI used to complete the gap anal-

ysis. Also listed are the adjustment factors that were 

applied to the annual openings figures for each occu-

pation within each program. The methodology for these 

factors is described in Appendix 3, with the program 

based weight figure recounted under “De-duplication 

of Annual Openings” and the educational level adjust-

ments recounted under “Education Level Adjustments.” 

Please note that CCS reported several programs under 

the CIP 47.0687. EMSI was unable to locate a CIP in 

any crosswalk that included this program, so it was 

converted to 47.0607 and retitled “Aviation Mainte-

nance Technology.”

Table A2.1: Program to Occupation Mapping with Employment Adjustment Factors

PERCENT OF WORK-
FORCE WITH GIVEN 
EDUCATION LEVEL

CIP Program SOC Occupation

Program 
Based 
Weight

PSV 
Award 

or Some 
College

Associate’s 
Degree

15.0403 Electrical Maintenance 
and Automation 51-2023 Electromechanical Equipment Assemblers 1.00 88 95

  17-3023 Electrical and Electronics Engineering  
Technicians 0.20 60 83

  49-2091 Avionics Technicians 0.29 65 87

  17-3021 Aerospace Engineering and  
Operations Technicians 1.00 60 83

15.0607 Aerospace Composite 
Technician 17-3029 Engineering Technicians, Except Drafters,  

All Other 0.26 60 83

  49-3011 Aircraft Mechanics and Service Technicians 0.07 69 90

  51-2011 Aircraft Structure, Surfaces, Rigging, and  
Systems Assemblers 0.04 85 93

15.1103 Hydraulic and Pneumatic 
Automation Technician 17-3029 Engineering Technicians, Except Drafters, All 

Other 0.74 60 83

15.1302 CAD Design and Drafting 17-3011 Architectural and Civil Drafters 0.93 41 73

  17-3019 Drafters, All Other 0.93 41 73

  17-3012 Electrical and Electronics Drafters 0.40 41 73

47.0201 Heating, Ventilation, Air 
Conditioning, Refrigeration 49-9021 Heating, Air Conditioning, and Refrigeration 

Mechanics and Installers 1.00 83 96

47.0303 Rural Aerospace Training 49-9012 Control and Valve Installers and Repairers, 
Except Mechanical Door 1.00 84 95

  51-9061 Inspectors, Testers, Sorters, Samplers, and 
Weighers 1.00 75 84

  51-4012 Computer Numerically Controlled Machine 
Tool Programmers, Metal and Plastic 0.59 82 93

  51-4011 Computer-Controlled Machine Tool Operators, 
Metal and Plastic 1.00 82 93

  49-9041 Industrial Machinery Mechanics 1.00 82 94

  49-9043 Maintenance Workers, Machinery 1.00 82 96

  49-9044 Millwrights 1.00 7 97

  49-9098 Helpers--Installation, Maintenance, and Repair 
Workers 1.00 92 96

  49-9099 Installation, Maintenance, and Repair Workers, 
All Other 1.00 80 90
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PERCENT OF WORK-
FORCE WITH GIVEN 
EDUCATION LEVEL

CIP Program SOC Occupation

Program 
Based 
Weight

PSV 
Award 

or Some 
College

Associate’s 
Degree

  51-2031 Engine and Other Machine Assemblers 1.00 85 96

47.0605 Diesel/Heavy Duty Equip-
ment 49-3031 Bus and Truck Mechanics and Diesel Engine 

Specialists 1.00 87 97

47.0607 Aviation Maintenance 
Technology 49-2091 Avionics Technicians 0.71 65 87

  49-3011 Aircraft Mechanics and Service Technicians 0.93 69 90

  51-2011 Aircraft Structure, Surfaces, Rigging, and  
Systems Assemblers 0.48 85 93

  17-3013 Mechanical Drafters 1.00 41 73

  17-3027 Mechanical Engineering Technicians 0.91 60 83

  17-3012 Electrical and Electronics Drafters 0.60 41 73

  17-3023 Electrical and Electronics Engineering  
Technicians 0.49 60 83

  51-2011 Aircraft Structure, Surfaces, Rigging, and  
Systems Assemblers 0.48 85 93

48.0501 Machinist/CNC Technology 51-4021 Extruding and Drawing Machine Setters,  
Operators, and Tenders, Metal and Plastic 1.00 90 96

  51-4022 Forging Machine Setters, Operators, and  
Tenders, Metal and Plastic 1.00 89 96

  17-3026 Industrial Engineering Technicians 1.00 60 83

  51-4023 Rolling Machine Setters, Operators, and  
Tenders, Metal and Plastic 1.00 95 98

  51-4031 Cutting, Punching, and Press Machine Setters, 
Operators, and Tenders, Metal and Plastic 1.00 94 98

  51-4032 Drilling and Boring Machine Tool Setters,  
Operators, and Tenders, Metal and Plastic 1.00 88 98

  51-4033
Grinding, Lapping, Polishing, & Buffing Machine 
Tool Setters, Operators, & Tenders, Metal & 
Plastic

1.00 92 97

  51-4034 Lathe and Turning Machine Tool Setters,  
Operators, and Tenders, Metal and Plastic 1.00 89 95

  51-4035 Milling and Planing Machine Setters, Operators, 
and Tenders, Metal and Plastic 1.00 91 96

  51-4041 Machinists 1.00 86 97

  51-4081 Multiple Machine Tool Setters, Operators, & 
Tenders, Metal & Plastic 1.00 91 96

  51-4191 Heat Treating Equipment Setters, Operators, & 
Tenders, Metal & Plastic 1.00 90 94

  51-4192 Layout Workers, Metal and Plastic 1.00 91 96

  51-4193 Plating and Coating Machine Setters, Operators, 
& Tenders, Metal & Plastic 0.91 87 94

  51-4199 Metal Workers and Plastic Workers, All Other 0.91 91 96

48.0508 Welding 51-4121 Welders, Cutters, Solderers, and Brazers 1.00 92 98

  51-4122 Welding, Soldering, & Brazing Machine Setters, 
Operators, & Tenders 1.00 92 98

Source: EMSI Complete Data 2014.4 and the Bureau of Labor Statistics, Table 1.11
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The chapter focuses on describing and under-

standing the methodology used in the program 

gap analysis. This requires data on both occu-

pation demand (e.g., annual job openings) and edu-

cation supply (e.g., number of postsecondary degree 

completions). These are then compared through an 

education “gap” analysis to determine whether an ed-

ucation program is potentially producing a surplus or 

shortage of workforce talent relative to the number of 

job openings. In this way, it is possible to see how the 

institution’s current programs are satisfying regional 

workforce needs.

APPENDIX 3:  

PROGRAM GAP ANALYSIS  
METHODOLOGY

Supply and Demand Model

Using demand-side data (average annual openings) and 

supply-side data (postsecondary education output), 

EMSI builds a model to compare workforce demand 

with education supply. The purpose of this analysis 

is to find the difference or “gap” between the average 

annual openings for an occupation and the number of 

people completing postsecondary degrees for that oc-

cupation, whether at CCS or at another training pro-

vider within one of the regions. This makes it possible 

to identify whether there may be talent shortages or 

surpluses within the service region.

The first step involved is mapping the linkage between 

annual openings for a SOC code and the number of 

completions for an education program CIP code. The 

BLS provides information on the occupations that com-

pleters of specific CIP codes are more likely to enter. 

Specific connections have been refined through previ-

ous engagements with education institutions and state 

departments of labor. Some programs have direct oc-

cupational ties. For example, a physical therapist as-

sistant is a specific occupation that requires special-

ized postsecondary training. In this case, one CIP code 

(physical therapy technician/assistant) maps to only 

one SOC code (physical therapists assistants). This 

provides an easy comparison of annual openings for 

physical therapist assistants to the number of people 

completing the relevant program to see whether a tal-

ent shortage or surplus exists. Unfortunately, this is not 

always the case. More often than not an educational 

program maps to multiple occupations, and an occu-

pation maps to multiple educational programs. For this 

reason, EMSI has pioneered a method of de-duplicating 

completers, such that the potential sources of supply 

are not double-counted for any occupation. The de-

tails of this process are outlined in this chapter, under 

“De-duplication of Annual Openings.”

Occupation Demand

EDUCATIONAL LEVEL ADJUSTMENTS

To capture occupation demand, EMSI uses a proprietary 

employment dataset that reflects total employment (i.e., 

employment covered by unemployment insurance as well 

as proprietor employment). The employment data reflects 

jobs for the second quarter of 2014. Within this dataset, 

EMSI calculates the number of regional annual job open-

ings for the occupations that require two different levels of 

postsecondary training.6 The BLS also provides education-

al attainment data of current workers for each SOC code, 

broken out by their highest level of education attained. 

6  See Appendix 1 for a description of the sources and processes of EMSI data.
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The data is presented as the percentage of workers in 

the SOC code with educational attainment ranging 

from less than a high school degree to an associate’s 

degree. Using these data, EMSI adjusts the annual open-

ing estimates for each SOC code to only incorporate the 

percentage of workers for three different educational 

levels that correspond with CCS’s program offerings. 

For example, as shown in Table A3.1, there are three oc-

cupations trained for by Corrections (CIP code 43.0102). 

Within that cluster are an assortment of career fields, 

including correctional officers and jailers, first-line 

supervisors of police and detectives, and first-line su-

pervisors of correctional officers. Among correctional 

officers, the majority of job openings (75%) are avail-

able to somebody with “some college” or a postsecond-

ary vocational award. Alternatively, for first-line super-

visors of police and detectives, only 46% of job openings 

are accessible to a person without a college degree. The 

weighted average of job openings is calculated for each 

program at each program/degree level where CCS has 

produced completers over the past three years. Not tak-

ing into account the educational attainment dynamics 

in this way would bias the result by over-counting po-

tential job opportunities for completers.7 

7  Given the changing dynamics and need for more education in the ex-
isting workforce (i.e., skills-biased technology change in many occupations 
and industry sectors), this assumption is considered conservative. 

Table A3.1: Educational Level Adjustments

CIP 
Code CIP Title SOC Title

“Some College, 
No Degree” or 

Postsecondary 
Award or Lower

Associate’s 
Degree or 

Lower

43.0102 Corrections 33-3012  Correctional Officers and Jailers 75% 88%
33-1012  First-Line Supervisors of Police and Detectives 46% 62%
33-1011  First-Line Supervisors of Correctional Officers 61% 75%

Weighted Average 68% 85%
Source: EMSI Complete Data 2014.4 and the Bureau of Labor Statistics, Table 1.11 

De-duplication of Annual Openings

Most educational programs are designed to train people for 

multiple occupational types, many of which are simultane-

ously linked with other educational programs, presenting 

a complexity when comparing supply and demand for any 

particular educational program. For instance, the Comput-

er Systems Networking & Telecommunications program is 

mapped to three different occupations: computer support 

specialists, information security analysts, and computer 

systems analysts. If we focus on just one of the occupa-

tions for this list—computer support specialists—it is also 

mapped to 10 different educational programs, spanning 

program titles such as Computer Systems Analysis to 

Medical Office Computer Specialist. 

To ensure that no double-counting occurs, it is neces-

sary to either realign the program groupings to elimi-

nate the mapping of occupations to multiple programs, 

or to determine what proportion of demand should be 

compared with supply numbers from each program. 

EMSI takes the second approach in this analysis, which 

has the advantage of maintaining the program titles 

and descriptions in roughly the same format that com-

pleter data were originally delivered to EMSI. EMSI uses 

a formula that favors program types with the largest 

number of completers, attributing a greater proportion 

of demand to these than the programs which produce 

a smaller number of completers. This method utilizes 

the assumption that the higher output educational pro-

grams are likely feeding a higher degree of demand with-

in the service region.8 Appendix 2 contains the detailed 

mapping of each CIP code to all relevant occupations. 

One possible criticism of this methodology is that it as-

sumes, all else being equal, students from higher-out-

put programs are more likely to obtain a job than stu-

dents from lower-output programs, whereas in reality 

students are judged more by their skills and merits than 

8  Note this adjustment is performed on a program-by-program basis 
without consideration of individual colleges or training providers. There-
fore, a single program offered at one large institution has no advantage 
over a group of similar programs offered a number of smaller educational 
providers provided that the aggregate output of the smaller schools is near 
the output of the single larger school.
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their educational program of study. The intention of the 

analysis is not to rate students’ capability of competing 

for jobs, but rather to capture the unique dynamics of 

the local labor market. For example, in a region where 

a unique program such as Commercial and Advertising 

Art is more prevalent than Graphic Design, it can safely 

be assumed that the graduates of the Commercial and 

Advertising Art program will be offered a larger number 

of local openings than are students from the Graphic 

Design program. If such were not the case, it would be 

unlikely for the Commercial and Advertising Art pro-

gram to remain the producer of local talent in the long-

term, as the program would yield students to a program 

with a more successful job placement rate. 

Recognizing that some smaller programs produce stu-

dents who are more capable of obtaining local jobs 

than students from larger programs, EMSI also pro-

vides an alternative gap analysis, which does not re-

duce the number of annual openings based on the size 

of each educational program. Rather the total number 

of annual openings available for students at each ed-

ucational level is provided without further modifica-

tion. Due to this modification, these numbers have not 

been de-duplicated, unlike the annual openings figures 

shown in Chapter 2. These figures are provided in Ap-

pendix 4: Alternative Supply and Demand Calculations. 

Education Output

There are several educational institutions in the service 

region, some of which have programs similar to those of-

fered at CCS. Hence completers at CCS will be competing 

for some jobs with completers from other regional insti-

tutions. EMSI determined education output by Classifica-

tion of Instructional Program (CIP) codes and identified 

the number of completers for every award level within 

those CIP codes. To find the output for all public and pri-

vate education institutions in the service region, EMSI 

used data from the Integrated Postsecondary Educa-

tional System (IPEDS).9 These data are publicly available 

through the National Center for Educational Statistics. 

Completions data were averaged for a three-year period, 

2011 through 2013, to smooth out any bumps in enroll-

ment that may be unique to a particular academic year. 

Table A3.2 displays the breakdown by institution for 

postsecondary certificate level completions. Eighteen 

institutions fall under this category, and they produced 

an average of 6,706 completers per year. Of those, 25% 

graduated from CCS. Table A3.3 displays these data just 

at the associate’s degree level. Only 11 institutions are 

offering associate’s degrees in the region, producing an 

average of 1,843 graduates per year. CCS produced 292 

9  These data come with inherent weaknesses. First, numbers are only 
available for institutions that participate in or are applicants for any federal 
financial assistance program authorized by the Higher Education Act (HEA). 
Also, IPEDS does not account for the fact that some people may receive 
multiple degrees or certifications, so when the number of degrees awarded 
exceeds the number of people receiving the degrees, the number of com-
pleters can be overstated. Nevertheless, this system is the best source for 
collecting data regarding a broad range of educational institutions.

associate’s degree graduates which comprised 16% of 

the total. Considering all certificate and associate’s de-

gree level completers, there were 8,549 completers per 

year on average, and of those, CCS produced 23%. 

Table	A3.2:	Summary	of	Postsecondary	Certificate	
Level Regional Completions by Institution

Institution
3-Year 

Average
Percent of 

Total

Carrington College-Spokane  379 20%
Community Colleges of Spokane  930 49%
Eastern Washington University  10 1%
Glen Dow Academy of Hair Design  135 7%
Inland Massage Institute  43 2%
Interface College-Spokane  85 4%
Northwest HVAC/R Training Center  39 2%
Paul Mitchell the School-Spokane  95 5%
Total Cosmetology Training Center  89 5%
Washington State University  102 5%
Grand Total  1,908 100%
Source: Community Colleges of Spokane, and National Center for Education Statistics—IPEDS

Table A3.3: Summary of Associate’s Degree 
Regional Completions by Institution

Institution
3-Year 

Average
Percent 
of Total

Carrington College-Spokane 32 1%
Community Colleges of Spokane  2,079 92%
Interface College-Spokane 16 1%
ITT Technical Institute-Spokane Valley 121 5%
Grand Total  2,248 100%
Source: Community Colleges of Spokane, and National Center for Education Statistics—IPEDS



34  |    Gap Analysis & Economic Impact Study of Aerospace Programs

EMSI de-duplicated the annual openings shown in 

Chapter 2 to account for the magnitude of out-

put from different educational programs in the 

region. The process is explained in detail in Appendix 

3 under “De-duplication of Annual Openings.” This pro-

cedure is designed to reflect the unique supply and 

demand dynamics of each regional economy. However, 

EMSI also recognizes that in some cases a student from 

a less predominant educational program is a more like-

ly candidate to be offered a local job. These alternative 

supply and demand calculations give equal weight to 

every job opportunity within students’ field of study, 

regardless of whether that program is a big or small 

player in talent development for the region. Therefore, 

these estimates should be considered as less conserva-

tive measures than those from Chapter 2. 

APPENDIX 4:  

ALTERNATIVE GAP ANALYSIS  
CALCULATIONS

Highlights of Alternative Gap Analysis

Most programs have a similar gap/surplus amount, as the 

previous calculations show in Tables A4.2 through A4.2, 

but there are a few notable changes. Among certificate 

level programs, Aerospace Composite Technician moves 

from an insignificant surplus (surplus of 1) to a significant 

gap (gap of 25). Aviation Maintenance Technology moves 

from a significant surplus (surplus of 14) to an insignif-

icant surplus (surplus of 3). A couple of other programs 

have larger gaps than indicated with the previous meth-

od. There are now a total of four gaps and no surpluses.

The associate’s degree level programs with the largest 

gaps remain unchanged. As compared to the de-dupli-

cated method in Table A4.2, there is now one less sur-

plus. Electrical Maintenance and Automation  moved 

from a significant surplus (surplus of 11) to an insig-

nificant surplus (surplus of 4). A couple of other pro-

grams have smaller surpluses than indicated with the 

previous method.

ALTERNATIVE GAP ANALYSIS TABLES

Table	A4.1:	Alternative	Supply	and	Demand	for	CCS’s	Postsecondary	Certificate	Programs

CIP Program
Average Annual 

Openings
Average Annual 

Completers
CCS 

Completers
Total Gap  

or Surplus

47.0303 Rural Aerospace Training 123 7 7 116 

48.0501 Machinist/CNC Technology 76 4 4 72 

48.0508 Welding 45 21 21 25 

15.0607 Aerospace Composite Technician 28 3 3 24 

15.1302 CAD Design and Drafting 4 1 1 3 

47.0607 Aviation Maintenance Technology 42 45 45 (3)

Source: EMSI Gap Analysis
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Table A4.2: Alternative Supply and Demand for CCS’s  Associate’s Degree Programs

CIP Program
Average Annual 

Openings
Average Annual 

Completers
CCS 

Completers
Total Gap or 

Surplus

48.0501 Machinist/CNC Technology 84 9 9 75 

47.0201 Heating, Ventilation, Air Conditioning, Refrigeration 24 14 14 10 

15.0403 Electrical Maintenance and Automation 15 18 18 (4)

15.1103 Hydraulic and Pneumatic Automation Technician 4 10 10 (6)

47.0605 Diesel/Heavy Duty Equipment 12 23 23 (11)

15.1302 CAD Design and Drafting 7 29 7 (22)

Source: EMSI Gap Analysis
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Table A5.1 displays the occupations that align with one or more of CCS’s educational programs. The programs with 

which they align can be found in Table A2.1. 

APPENDIX 5:

DETAILED EMPLOYMENT PROJECTIONS

Table A5.1: Detailed Employment Projections Related to Existing Programs 

SOC Occupation
2013 
Jobs

2018 
Jobs Change

Percent 
Change

Projected 
Annual 

Openings

17-3011 Architectural & Civil Drafters 177 189 12 7% 4
17-3012 Electrical & Electronics Drafters 68 89 21 31% 3
17-3013 Mechanical Drafters 125 155 30 24% 5
17-3019 Drafters, All Other 40 50 10 25% 2
17-3021 Aerospace Engineering & Operations Technicians 26 25 (1)  (4%) 1
17-3023 Electrical & Electronics Engineering Technicians 185 228 43 23% 9
17-3026 Industrial Engineering Technicians 46 66 20 43% 3
17-3027 Mechanical Engineering Technicians 57 75 18 32% 3
17-3029 Engineering Technicians, Except Drafters, All Other 137 157 20 15% 5
49-2091 Avionics Technicians 29 41 12 41% 2
49-3011 Aircraft Mechanics & Service Technicians 458 581 123 27% 27
49-3031 Bus & Truck Mechanics & Diesel Engine Specialists 338 382 44 13% 12
49-9012 Control & Valve Installers & Repairers, Except Mechanical Door 88 98 10 11% 4
49-9021 Heating, Air Conditioning, & Refrigeration Mechanics & Installers 451 557 106 24% 25
49-9041 Industrial Machinery Mechanics 507 719 212 42% 39
49-9043 Maintenance Workers, Machinery 137 182 45 33% 7
49-9044 Millwrights 100 131 31 31% 5
49-9045 Refractory Materials Repairers, Except Brickmasons 18 19 1 6% 1
49-9098 Helpers--Installation, Maintenance, & Repair Workers 146 188 42 29% 9
49-9099 Installation, Maintenance, & Repair Workers, All Other 399 437 38 10% 12
51-2011 Aircraft Structure, Surfaces, Rigging, & Systems Assemblers 221 254 33 15% 7
51-2023 Electromechanical Equipment Assemblers 71 109 38 54% 5
51-2031 Engine & Other Machine Assemblers 100 128 28 28% 5
51-4011 Computer-Controlled Machine Tool Operators, Metal & Plastic 288 432 144 50% 25
51-4012 Computer Numerically Controlled Machine Tool Programmers, Metal & Plastic 56 92 36 64% 6
51-4021 Extruding & Drawing Machine Setters, Operators, & Tenders, Metal & Plastic 79 87 8 10% 3
51-4022 Forging Machine Setters, Operators, & Tenders, Metal & Plastic 21 23 2 10% 1
51-4023 Rolling Machine Setters, Operators, & Tenders, Metal & Plastic 102 113 11 11% 3
51-4031 Cutting, Punching, & Press Machine Setters, Operators, & Tenders, Metal & Plastic 261 323 62 24% 9
51-4032 Drilling & Boring Machine Tool Setters, Operators, & Tenders, Metal & Plastic 27 34 7 26% 1

51-4033 Grinding, Lapping, Polishing, & Buffing Machine Tool Setters, Operators, & 
Tenders, Metal & Plastic 173 198 25 14% 7

51-4034 Lathe & Turning Machine Tool Setters, Operators, & Tenders, Metal & Plastic 21 33 12 57% 2
51-4035 Milling & Planing Machine Setters, Operators, & Tenders, Metal & Plastic 43 50 7 16% 2
51-4041 Machinists 618 877 259 42% 44
51-4081 Multiple Machine Tool Setters, Operators, & Tenders, Metal & Plastic 143 159 16 11% 5
51-4121 Welders, Cutters, Solderers, & Brazers 592 794 202 34% 39
51-4122 Welding, Soldering, & Brazing Machine Setters, Operators, & Tenders 134 188 54 40% 10
51-4191 Heat Treating Equipment Setters, Operators, & Tenders, Metal & Plastic 70 80 10 14% 2
51-4192 Layout Workers, Metal & Plastic 23 28 5 22% 1
51-4193 Plating & Coating Machine Setters, Operators, & Tenders, Metal & Plastic 29 39 10 34% 2
51-4199 Metal Workers & Plastic Workers, All Other 51 61 10 20% 2
51-9061 Inspectors, Testers, Sorters, Samplers, & Weighers 650 873 223 34% 39

Source: EMSI Complete Data 2014.2
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APPENDIX 6:

ECONOMIC IMPACT ANALYSIS MODEL 
AND DATA

Methodology

In this report, EMSI aims to assess the economic im-

pact of ten Community Colleges of Spokane (CCS) ac-

ademic programs on the local economy. EMSI also has 

a college-wide economic impact study (EIS) that ana-

lyzes the broad impact of the college in terms of college 

operations, student spending, and student productivity. 

The strength of the EIS model is that it encompasses 

all forms of impact that a college may have on a com-

munity, but it lacks the ability to narrow in on specific 

impacts of particular programs. This study focuses on 

the economic impacts generated by students from five 

specific programs, with particular focus on their future 

productivity in the workforce. 

The unique challenge of the program specific mod-

el is predicting the lifetime earnings curve of workers 

by occupation. Research on the relationship between 

earnings, education and experience extends back to 

economist Jacob Mincer, who first explored the issue in 

the 1930s. At the time, he developed a model to explain 

how education and experience affects earnings, later 

to be termed the Mincer Curve. Since that time, econ-

omists have continued to use and improve upon the 

tools developed by Mincer, but EMSI is the first to inte-

grate occupational specific effects into its model. This 

is critically important for producing a program specific 

economic impact model because individuals in differ-

ent occupations receive different returns on education 

and experience. For example, many professional occu-

pations, such as lawyers and professors, will continue 

to see appreciation in annual earnings late into their 

working careers, whereas occupations that require in-

tense physical labor such as electricians and automo-

tive repair see peak wages much earlier in their careers. 

Likewise, some workers, such as those in management 

and education, experience a greater return for educa-

tional attainment than other types of workers. 

Another methodological component that EMSI consid-

ers in this analysis is counterfactuals, or opportunity 

costs. Essentially, counterfactuals are deductions from 

gross measurements to account for alternate possibili-

ties in use of assets. These deductions account for pos-

itive effects that would have manifested even without 

the presence of the thing being measured. The chal-

lenge in this case is to determine what proportion of 

the total economic impact generated by CCS alumni 

should be attributed to the education these individu-

als received at CCS. In other words, what are these CCS 

alumni doing in the economy that other workers could 

not do? Cursory reflection is enough to reveal that in 

most cases employers have the option to substitute one 

type of worker for another. For example, if a hospital 

is unable to find a qualified registered nurse, methods 

of operation could be adjusted so that workers of other 

occupational categories (e.g.: nursing assistance, LPNs, 

etc.) could take on the work that would have been as-

signed to the registered nurse. The ease with which 

businesses can replace the knowledge, skills, and abili-

ties of one worker for another is that occupational cate-

gory’s marginal rate of substitution. This rate of substi-

tution varies depending on the occupation, with some 

nearly indispensable occupations receiving very little 

reduction of the gross effects and others more transfer-

able occupations receiving large reductions. 

If data existed that indicates the alternate staffing op-

tions of various industry groups, which did not also al-

ter the all other potential variables (such as cost and 

availability of labor), EMSI could use these data to es-

timate the elasticity of labor between different types 

of workers. However, in the absence of such data, EMSI 

estimates the elasticity with available empirical data 

in the form of compatibility scores. To determine these 

substitution effects, EMSI used its own proprietary 
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compatibility index, which measures the similarity in 

knowledge, skills, and abilities between different types 

of workers. All 784 5-digit Standard Occupational Clas-

sification (SOC) codes were ranked on a “dispensability 

index” based on the number of other workers in the 

region that were compatible enough to effectively per-

form the same basic work functions.

Discount Rate

The estimated lifetime earnings values shown in this 

report are calculated based on the expected earnings of 

completers for each year of their careers. These values 

are not reported in gross terms but rather discounted to 

account for future value. This discount rate converts fu-

ture monies to their present value. In investment analy-

sis, the discount rate accounts for two fundamental prin-

ciples: 1) the time value of money, and 2) the level of risk 

that an investor is willing to accept. Time value of money 

refers to the value of money after interest or inflation has 

accrued over a given length of time. An investor must be 

willing to forgo the use of his money in the present if he 

wishes to receive compensation for it in the future. Typ-

ically this minimum rate of return is determined by the 

known returns of less risky assets where the investors 

might alternatively consider placing their money. In this 

study, EMSI assume a 4.5% discount rate for students.10

10  This value is based on the baseline forecasts for the 10-year zero cou-
pon bond discount rate published by the Congressional Budget Office. See 
the Congressional Budget Office, Student Loan and Pell Grant Programs - 
March 2012 Baseline.

About the Data

The program specific model utilizes five-year panel 

data from the American Community Survey Public Use 

Microdata (PUMS) 2008-2012. The PUMS data contain 

detailed records of employment status, occupational 

category, earnings, age, and numerous other fields for 

roughly 1.4 million workers per year. Using these data, 

EMSI ran a multivariate regression to estimate wages 

based on occupation, years of education, years of expe-

rience, and other control variables.

To determine economic impacts, we rely on a special-

ized Social Accounting Matrix (SAM) model to calcu-

late the additional income created in the CCS Service 

Area economy as a result of the added skills of MCC 

students. EMSI’s Multi-Regional Social Accounting 

Matrix (MR-SAM) represents the flow of all economic 

transactions in a given region. It replaces EMSI’s pre-

vious input-output (IO) model, which operated with 

some 1,100 industries, four layers of government, a 

single household consumption sector, and an invest-

ment sector. The old IO model was used to simulate the 

ripple effects (i.e., multipliers) in the regional economy 

as a result of industries entering or exiting the region. 

The SAM model performs the same tasks as the old 

IO model, but it also does much more. Along with the 

same 1,100 industries, government, household and in-

vestment sectors embedded in the old IO tool, the SAM 

exhibits much more functionality, a greater amount of 

data, and a higher level of detail on the demographic 

and occupational components of jobs (16 demographic 

cohorts and about 750 occupations are characterized). 
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Table A6.1: 2014 Detailed Economic Impact of CCS’s Aerospace Related Programs

CIP Description
Initial 
Effect

Direct 
Effect

Indirect 
Effect

Induced 
Effect Total Effect

15.0403 Electrical Maintenance and Automation $17,672 $2,018 $388 $8,293 $28,372

15.0607 Aerospace Composite Technician $700 $84 $16 $313 $1,113

15.1103 Hydraulic and Pneumatic Automation Technician $15,079 $1,604 $316 $7,178 $24,177

15.1302 CAD Design and Drafting $4,034 $568 $114 $2,147 $6,863

47.0201 Heating, Ventilation, Air Conditioning, Refrigeration $5,889 $1,041 $205 $2,973 $10,108

47.0303 Rural Aerospace Training $806 $105 $21 $389 $1,321

47.0605 Diesel/Heavy Duty Equipment $10,932 $1,622 $332 $6,409 $19,294

47.0607 Aviation Maintenance Technology $25,944 $2,925 $556 $12,335 $41,760

48.0501 Machinist/CNC Technology $4,934 $695 $138 $1,849 $7,616

48.0508 Welding $5,547 $787 $159 $2,268 $8,760

Total $91,538 $11,449 $2,245 $44,154 $149,385

Source for Table A6.1 and Figures A6.1–10: EMSI Program-Specific Economic Impact Model, 2014

Figure A6.1: Projected Earnings Curve for Electrical Maintenance and Automation

Figure A6.2: Projected Earnings Curve for Aerospace Composite Technicians

$0

$10

$20

$30

$40

$50

$60

$70

$80

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66

A
ve

ra
g

e
 A

n
n

u
a

l 
E

a
rn

in
g

s 
($

 K
)

Age

Projected Lifetime Earnings for Electrical Maintenance and Automation 

Projected Earnings for Control Group

$0

$10

$20

$30

$40

$50

$60

$70

$80

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66

A
v

e
ra

g
e

 A
n

n
u

a
l 

E
a

rn
in

g
s 

($
 K

)

Age

Projected Lifetime Earnings for Aerospace Composite Technician 

Projected Earnings for Control Group



40  |    Gap Analysis & Economic Impact Study of Aerospace Programs

Figure A6.3: Projected Earnings Curve for Hydraulic and Pneumatic Automation Technicians

Figure A6.4: Projected Earnings Curve for CAD Design and Drafting

Figure A6.5: Projected Earnings Curve for Heating, Ventilation, Air Conditioning, Refrigeration

$0

$10

$20

$30

$40

$50

$60

$70

$80

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66

A
v

e
ra

g
e

 A
n

n
u

a
l 

E
a

rn
in

g
s 

($
 K

)

Age

Projected Lifetime Earnings for Hydraulic and Pneumatic Automation Technician 

Projected Earnings for Control Group

$0

$10

$20

$30

$40

$50

$60

$70

$80

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66

A
v

e
ra

g
e

 A
n

n
u

a
l 

E
a

rn
in

g
s 

($
 K

)

Age

Projected Lifetime Earnings for CAD Design and Drafting 

Projected Earnings for Control Group

$0

$10

$20

$30

$40

$50

$60

$70

$80

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66

A
v

e
ra

g
e

 A
n

n
u

a
l 

E
a

rn
in

g
s 

($
 K

)

Age

Projected Lifetime Earnings for Heating, Ventilation, Air Conditioning, Refrigeration 

Projected Earnings for Control Group



Community Colleges of Spokane  |  41

Figure A6.6: Projected Earnings Curve for Rural Aerospace Training

Figure A6.7: Projected Earnings Curve for Diesel/Heavy Duty Equipment

Figure A6.8: Projected Earnings Curve for Aviation Maintenance Technology
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Figure A6.9: Projected Earnings Curve for Machinist/CNC Technology

Figure A6.10: Projected Earnings Curve for Welding
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