Moore-Norman Technology Center Full-Time Programs 

Income Gains and Economic Impacts

This report provides an estimate of the income gains from training realized by Moore-Norman Technology Center (MNTC) full-time program completers and the resulting economic impact on the Oklahoma economy.  Understanding the economic impact of these programs is important because of the ongoing public investment in the CareerTech system and the increasingly important role of technical education in fulfilling the state’s economic development mission.  

Technical and Vocational Education in Oklahoma

The types of full-time technical and vocational programs offered by MNTC serve as the primary source of education beyond high school for a large segment of the Oklahoma workforce.  Based on recent Census survey data
 in Table 1, 16.6 percent of Oklahoma residents ages 18 years and over report having earned a credential from a vocational or technical school.  According to the survey, more state workers have completed a vocational degree or certificate than have completed the requirements for a bachelor’s degree.

The Census data in Table 1 also suggest that wage gains from technical education can be sizeable.  For those 18 and over with earned income, the average worker with technical school training earns $4,600 more per year than a worker with no additional education beyond high school.  The gains to vocational and technical training continue to hold when measured on an hourly basis, with earnings at least $2.00 per hour, or 17 percent, higher than for high school graduates.  

	Table 1.  Educational Attainment of the Oklahoma Population 18 Years and Over (2003)

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Ages 18+ With Earned Income

	
	
	
	Ages 18+
	
	
	
	
	Wage Rate
	
	Hours Worked Annually

	
	Educational Attainment
	
	Total
	%
	
	Total
	%
	
	Annual
	Hourly
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No high school diploma
	
	438,933
	17.4%
	
	202,853
	11.8%
	
	$17,639
	$11.22
	
	1,572

	
	High school graduate
	
	836,345
	33.2%
	
	555,833
	32.4%
	
	22,760
	12.76
	
	1,783

	
	Some college but no degree
	
	175,888
	7.0%
	
	125,848
	7.3%
	
	24,820
	14.07
	
	1,763

	
	Vocational/Technical school degree
	417,409
	16.6%
	
	310,995
	18.1%
	
	27,360
	14.98
	
	1,827

	
	Associate degree in college
	
	154,346
	6.1%
	
	123,919
	7.2%
	
	32,395
	16.83
	
	1,924

	
	Bachelor’s degree
	
	337,881
	13.4%
	
	271,706
	15.8%
	
	40,993
	21.29
	
	1,926

	
	Master’s degree
	
	109,530
	4.3%
	
	84,871
	4.9%
	
	45,255
	22.80
	
	1,985

	
	Professional school degree
	
	33,221
	1.3%
	
	26,315
	1.5%
	
	90,407
	41.14
	
	2,197

	
	Doctorate degree
	
	15,737
	0.6%
	
	12,677
	0.7%
	
	69,986
	31.93
	
	2,192

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Total
	
	2,519,290
	100.0%
	
	1,715,017
	100.0%
	
	$29,944
	$16.41
	
	1,824

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Source: Census 2003 Supplemental Survey Public Use Microdata Samples (PUMS)
	
	
	
	
	


Profile of Full-Time MNTC Program Completers 

More than 2,200 students completed full-time programs at Moore-Norman Technology Center in fiscal years 2000 to 2003 (FY00 to FY03), receiving preparation for a diverse set of occupations ranging from practical nursing to drafting.  Table 2 presents the annual number of completers of full-time programs in the four-year period along with the average reported wage from annual post-training wage surveys.  Of the 2,213 completers, 1,065 (48 percent) responded to the survey and provided a post-training wage rate.
  For students completing the most recent survey in FY03, the average reported hourly wage rate across all programs is $10.83, with responses ranging from approximately $6.00 per hour to more than $15.00 per hour.  

Programs offering the highest reported post-training hourly wage in FY03 include Precision Machining Technology ($15.57), Practical Nursing ($15.33), Network Technology ($14.27), and Cosmetology ($14.15).  Programs with the largest number of completers include Networking Technology (86), Health Career Certification (81), Business and Computer Technology (50), and Practical Nursing (46).  

	Table 2.  Full-Time Program Completers and Post-Training Survey Wage Rates

	
	FY99-00
	
	FY00-FY01
	
	FY01-FY02
	
	FY02-FY03

	Program
	Program
Completers
	Survey
Wage
	
	Program
Completers
	Survey
Wage
	
	Program
Completers
	Survey
Wage
	
	Program
Completers
	Survey
Wage

	Automobile Collision Technology
	18
	
	$7.71
	
	21
	
	$7.44
	
	13
	
	$7.17
	
	22
	
	$7.85

	Air Conditioning & Refrigeration
	14
	
	9.82
	
	16
	
	9.62
	
	5
	
	11.33
	
	16
	
	11.50

	Automobile Service Technology
	49
	
	8.15
	
	48
	
	8.76
	
	39
	
	8.02
	
	42
	
	7.53

	Business & Computer Technology
	113
	
	9.58
	
	51
	
	8.99
	
	43
	
	8.22
	
	50
	
	8.87

	Building & Grounds Maintenance
	7
	
	7.17
	
	10
	
	5.92
	
	11
	
	6.79
	
	12
	
	6.05

	Carpentry
	20
	
	10.87
	
	8
	
	6.83
	
	12
	
	9.40
	
	7
	
	9.00

	Child Care
	25
	
	6.10
	
	14
	
	7.53
	
	18
	
	6.87
	
	13
	
	6.32

	Cosmetology
	15
	
	12.60
	
	17
	
	11.67
	
	13
	
	11.77
	
	25
	
	14.15

	Dental Assisting
	28
	
	8.25
	
	24
	
	9.83
	
	15
	
	8.63
	
	22
	
	9.82

	Dental Laboratory Technology
	13
	
	7.60
	
	11
	
	8.07
	
	21
	
	7.00
	
	16
	
	8.50

	Drafting
	16
	
	10.38
	
	9
	
	7.75
	
	9
	
	8.67
	
	10
	
	11.42

	E-Commerce/Web Services 
	
	
	
	
	14
	
	9.01
	
	17
	
	9.54
	
	16
	
	10.24

	Electronics
	35
	
	14.30
	
	21
	
	8.53
	
	11
	
	10.06
	
	8
	
	10.00

	Graphic Communication
	17
	
	8.87
	
	9
	
	9.47
	
	11
	
	9.37
	
	7
	
	6.58

	Health Career Certification
	38
	
	7.72
	
	65
	
	7.57
	
	55
	
	8.56
	
	81
	
	8.06

	Individualized Coop. Education
	18
	
	8.54
	
	32
	
	7.69
	
	52
	
	7.16
	
	30
	
	6.85

	Industrial Technology
	21
	
	11.40
	
	11
	
	9.55
	
	22
	
	11.20
	
	19
	
	11.47

	Medical Assisting
	8
	
	8.62
	
	8
	
	9.06
	
	14
	
	8.56
	
	14
	
	9.03

	Marketing Mgt/Entrepreneurship
	13
	
	7.82
	
	10
	
	13.04
	
	23
	
	7.65
	
	30
	
	11.81

	Networking Technology
	
	
	
	
	42
	
	9.19
	
	86
	
	11.50
	
	86
	
	14.27

	Precision Machining Technology
	5
	
	10.41
	
	9
	
	11.77
	
	7
	
	9.75
	
	2
	
	15.57

	Practical Nursing
	34
	
	11.47
	
	31
	
	12.12
	
	45
	
	12.46
	
	46
	
	15.33

	Surgical Technology
	13
	
	10.78
	
	8
	
	11.03
	
	18
	
	11.15
	
	17
	
	12.80

	Welding
	12
	 
	13.97
	 
	7
	 
	10.70
	 
	10
	 
	10.07
	 
	16
	 
	12.88

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Student Classification
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Secondary
	209
	
	8.41
	
	244
	
	7.79
	
	264
	
	7.66
	
	287
	
	8.71

	    Adult
	323
	 
	10.73
	 
	252
	 
	10.23
	 
	306
	 
	10.48
	 
	320
	 
	11.77

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Total
	532
	
	$10.05
	
	496
	
	$9.35
	
	570
	
	$9.36
	
	607
	
	$10.83

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Over the four-year period, the average hourly wage for all completers increased from $10.05 in FY00 to $10.83 for FY03 (a 7.8 percent increase).  However the reported wage declined to $9.35 for FY01 and remained mostly unchanged at $9.36 for FY02 before rebounding to $10.83 in FY03.  The decline in wages likely reflects the relatively weak labor market conditions faced by completers during the recent national recession and the weakness in wage growth statewide during these years.  Programs experiencing a decline in wages in FY01 and FY02 include those with large enrollments such as Business & Computer Technology and Electronics, and smaller but higher wage programs such as Cosmetology, Drafting, and Welding.

It is important to consider age effects when evaluating MNTC wage survey data because students attending full-time programs tend to match one of two age profiles: 1) secondary school students ages 16 to 18 in the final two years of high school, and 2) adults with an average age of 28 who have already completed high school.  The Census survey data in Table 3 illustrate how average hourly earnings vary by age and educational attainment in Oklahoma.  A similar pattern of earnings by age is present in the FY03 survey data, where adults comprised 61 percent of full-time program completers and reported an average wage of $11.77 per hour versus $8.71 per hour for secondary completers.  Across all four years of the survey, secondary completers consistently reported a wage rate of approximately 75 percent of that earned by adult completers, or $2.50-3.00 less per hour.  

	Table 3. Income of the Oklahoma Population 18+ Years by Educational Attainment and Age (2003)

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Hourly Earned Income
	 

	
	Age
	No High school diploma
	High school graduate
	Some college but no degree
	Vocational or Technical school degree
	Associate degree in college
	Bachelor’s degree
	Master’s degree
	Pro-fessional school degree
	Doctorate degree
	All

	
	
	
	
	
	
	
	
	
	
	
	 

	
	18-20
	 6.08
	8.54
	 6.69
	 7.73
	 6.83
	NA
	NA
	NA
	NA
	 7.51

	
	21-25
	 8.65
	9.22
	 8.64
	 9.22
	11.03
	12.19
	11.17
	15.87
	NA
	 9.71

	
	26-30
	13.34
	11.49
	12.31
	12.50
	13.17
	17.21
	18.90
	36.82
	42.12
	13.86

	
	31-35
	11.65
	13.32
	13.87
	14.32
	14.96
	20.49
	22.75
	39.30
	21.39
	16.18

	
	36-40
	12.96
	12.92
	13.33
	16.84
	17.58
	21.47
	21.58
	51.73
	37.49
	17.11

	
	41-45
	12.12
	13.87
	15.77
	16.89
	17.47
	24.13
	23.76
	37.68
	39.18
	18.34

	
	46-50
	11.82
	13.53
	19.09
	15.82
	19.50
	21.21
	22.46
	39.21
	34.24
	17.89

	
	51-55
	10.81
	13.82
	16.02
	16.25
	19.33
	22.40
	25.20
	47.92
	30.33
	18.41

	
	56-60
	10.72
	14.63
	15.18
	17.48
	15.59
	23.47
	22.05
	35.78
	27.49
	18.16

	
	61-65
	13.95
	13.94
	10.90
	19.27
	23.81
	31.35
	21.91
	30.39
	32.06
	18.82

	
	66+
	11.40
	11.86
	12.29
	18.57
	25.34
	24.27
	26.66
	50.79
	24.41
	17.33

	
	
	
	
	
	
	
	
	
	
	
	 

	
	All
	$11.22
	$12.76
	$14.07
	$14.98
	$16.83
	$21.29
	$22.80
	$41.14
	$31.93
	$16.41

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Source: Census 2003 Supplemental Survey Public Use Microdata Samples (PUMS)


Earnings Gains to Technical and Vocational Education

The wage data in Table 3 suggest that workers who complete a vocational or technical degree can expect to earn significantly higher wages over their working lifetime than those who complete no formal education beyond high school.  The Bureau of Labor Statistics (2002) finds that all forms of formal education beyond high school translate into faster wage growth over a worker’s career.  Using the National Longitudinal Survey of youth from 1979 to 2000, BLS finds that for “every age category, growth rates in inflation-adjusted hourly earnings generally were higher for workers with more education.”  Those receiving education beyond high school but less than a bachelor’s degree enjoyed inflation-adjusted wage growth in the 22-year period of between 0.4 percent and 1.4 percent per year higher than high school graduates.  

The Census Bureau (2002) finds that a typical 25-year-old full-time worker who completes education beyond high school but less than a bachelor’s degree will add approximately $300,000-400,000 to their inflation adjusted future earnings.  Grubb (1996) also finds that undertaking vocational and technical training increases a worker’s likelihood of becoming a professional or manager relative to those with no training beyond high school.  In addition, based on findings in the 2003 Census Supplemental Survey, workers with vocational training have higher labor force participation rates, enjoy a widening of the earnings gap after the age of 50, and experience lower rates of unemployment.

Wage Gains Due to Education versus Other Factors

Although studies of the returns to education often credit the full amount of the reported wage differential to added education, the higher earnings present in the data cannot be attributed solely to education and training.  Many other well-known factors play an important role in determining the stream of earnings over the work life.  The most important of these factors is selection bias, or the tendency for those with more natural ability to seek more education and subsequently earn higher wages.  The parent’s income and education and type of high school curriculum are also believed to drive the decision to seek further education and thus affect wage rates over the work life cycle.  The observed wage gains following vocational training may merely reflect greater ability or other forms of added preparation for entering the labor market.

  Other factors specific to technical and vocational education complicate the process of identifying the wage gains that can be attributed solely to training.  Many of the skills acquired can be learned either on the job or through self-training, and the skills may diminish in value over time, some very quickly after program completion. Research also shows that the returns to vocational and technical education are substantially higher for those who find employment related to their area of training as well as for those with prior work experience in the field of training.  Outcomes also differ based on the field of study and length of the training program, where better outcomes are observed for those obtaining training in health and technical fields, and generally higher returns in all fields as the amount of training increases.  Geography also matters, with program completers working in rural areas generally earning less than those finding jobs in metropolitan areas.  There are also quantifiable differences in earnings outcomes based on the sex and race of the trainee.  Other studies find that some kinds of technical and vocational training – particularly programs for the disabled and disadvantaged that do not prepare trainees to enter the competitive job market and occupations such as child care – may provide no economic benefit at all.  

In short, the exact portion of the expected future increase in income that is ultimately due to education beyond high school is an empirical issue that is far from settled in the labor economics literature.  Research even suggests that a portion of the wage gains realized through education are due to ‘socialization’ effects that develop personal skills and traits valuable to employers, and that these effects are not necessarily specific to any particular type of education but to formal education in general.  Even more problematic for this study is that much of the data needed to complete the most rigorous form of study of the issue for MNTC students is not available.  These data include detailed demographic and academic profiles of program completers, pre-training work and wage history, and more detailed information on post-training occupation and hours worked.  

A Model of Income Gains

Despite these limitations, a useful model of wage gains can be constructed using a conservative framework that combines available data at the state level with well-established results from existing studies of income gains at the national level.
  The approach used in this study is to use Oklahoma-specific data in the form of MNTC wage survey data and Census estimates of income profiles by age and educational attainment, along with national estimates of post-training wage gains and the expected life-of-training.  The model provides an estimate of the difference in the post-training income of completers relative to their expected income without completing education beyond high school.  Wage gains are estimated separately for adult and secondary completers and then combined to derive totals. 

In the model, completers of vocational and technical training realize post-training income gains in four ways: 1) a wage increase upon entry into the workforce, 2) faster growth in earned income over the working lifetime, 3) faster growth in non-earned income (i.e. interest, dividends, and transfer payments) over the working lifetime, and 4) higher earned and non-earned income after the traditional retirement age of 65.  The model draws upon findings from existing studies of the income gains from vocational and technical education in order to estimate the parameters that determine each of the four sources of post-training income gains over the work life.  These model parameters include the following: 

1) The estimated full-time work life of secondary completers is ages 18 to 65 and for adults is 28 to 65.

2) Completers receive both earned and non-earned income in a retirement period between ages 66 and 75.

3) The post-training wage for each program is determined using MNTC post-training wage survey data.
 

4) The expected year-1 post-training wage increase upon entering the labor force is 11.9 percent.  Entry wage gains have an estimated 9-year life and decline at a uniform rate until they reach zero in year ten.
 

5) Training gains are either realized immediately or embodied in future earnings.
 

6) Real earned and non-earned income grows at a rate of 0.25 percent annually for high school only versus 1.25 percent annually for full-time program completers. The added 1.0 percent real growth in the earned and non-earned income of completers each year is assumed to be due to training effects.  

7) The underlying work life path of real hourly wages reflects real growth rates that are highest in the early work years and become negative late in the work life.  The estimated wage path is consistent with the age-earnings profiles generated from the 2003 Census PUMS survey of Oklahoma residents with earned income.  

8) The labor force participation rate after program completion is 84.0 percent for high school only and 88.2 percent for completers. 

9) The unemployment rate is 5.5 percent for high school only and 5.0 percent for completers. 

10) The average work year is 1,855 hours.

11) Non-earned income is assumed to be 5.3 percent of earned income for high school only and 5.8 percent of earned income for full-time program completers.  

12) Total income at the retirement age of 66 is calculated as 55 percent of average earned income from age 50 to age 65 for high school only and 49 percent of average earned income from age 50 to age 65 for full-time program completers.  Income declines 1.5 percent annually after age 66 for both groups.

13) Present value calculations use a discount rate of 3 percent.

The results produced by the model can easily be evaluated for reasonableness by assessing the resulting percentage of added income that that the model attributes to technical and vocational training.  As discussed earlier, the added wage gains above those earned by high school completers following training that is observed in the data cannot be attributed in full to training.  Across all completers, the income model suggests that approximately two-thirds of the income gain is a result of training and one-third is due to other factors, including selection bias.  For adults, the model attributes 63.9 percent of added work life earned income to training, and, for secondary students, 67.5 percent of added earned income.  In addition, consistent with findings in other income studies, full-time program completers earn an average of 23 percent more annually than high-school completers over the work life.

Income Gains to a Typical MNTC Full-Time Program Completer (FY03)

The income gain estimates in Table 4 indicate that the average MNTC FY03 completer will add more than $155,000 in current dollars to their future earnings stream by completing a full-time MNTC training program.  The gain is significantly larger in future dollars (more than $375,000), but the current dollar value, or present value, of the estimated gain is the most appropriate measure for assessing the gains to training because of the extended time frame over which income is earned in the model.  It is also important to note that the results in Table 4 represent the estimated income gain to a typical completer, and may not reflect the outcome of any individual student.

	Table 4.  Estimated Income Gain Due to Training (FY03)

	
	
	
	
	
	
	
	
	
	

	Total  (607 Completers)
	 
	
	Future Income Gain
	
	PV of Income Gain

	Entry Wage Gain (Years 1-9)
	
	
	13,781
	3.7%
	
	12,378
	7.9%

	Earned Income over Work Life
	
	
	296,938
	79.0%
	
	122,400
	78.6%

	Non-Earned Income over Work Life
	
	31,733
	8.4%
	
	13,081
	8.4%

	Retirement Earnings (Ages 66-75)
	
	33,415
	8.9%
	
	7,946
	5.1%

	
	
	
	
	
	
	
	
	
	

	Typical Completer
	
	$375,868
	100.0%
	
	$155,805
	100.0%

	
	
	
	
	
	
	
	
	
	

	Total - All Completers
	
	$228,151,622
	
	
	$94,573,420
	

	
	
	
	
	
	
	
	
	
	

	Adult  (320 Completers)
	 
	
	Future Income Gain
	
	PV of Income Gain

	Entry Wage Gain (Ages 28-33)
	
	
	15,707
	4.9%
	
	14,107
	9.4%

	Earned Income over Work Life (Ages 28-65)
	
	250,674
	78.2%
	
	115,356
	77.2%

	Non-Earned Income over Work Life (Ages 28-65)
	
	26,789
	8.4%
	
	12,328
	8.3%

	Retirement Earnings (Ages 66-75)
	
	27,221
	8.5%
	
	7,580
	5.1%

	
	
	
	
	
	
	
	
	
	

	Typical Adult Completer
	
	$320,391
	100.0%
	
	$149,370
	100.0%

	
	
	
	
	
	
	
	
	
	

	Total - All Adult Completers
	
	$102,525,177
	
	
	$47,798,469
	

	
	
	
	
	
	
	
	
	
	

	Secondary  (287 Completers)
	 
	
	Future Income Gain
	
	PV of Income Gain

	Entry Wage Gain (Ages 18-26)
	
	
	11,635
	2.7%
	
	10,450
	6.4%

	Earned Income over Work Life (Ages 18-65)
	
	348,521
	79.6%
	
	130,255
	79.9%

	Non-Earned Income over Work Life (Ages 18-65)
	
	37,246
	8.5%
	
	13,920
	8.5%

	Retirement Earnings (Ages 66-75)
	
	40,322
	9.2%
	
	8,354
	5.1%

	
	
	
	
	
	
	
	
	
	

	Typical Secondary Completer
	
	$437,723
	100.0%
	
	$162,979
	100.0%

	
	
	
	
	
	
	
	
	
	

	Total - All Secondary Completers
	
	$125,626,445
	
	
	$46,774,951
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


The expected lifetime income gain is approximately 9 percent higher for secondary students than for adult completers.  The typical secondary student completer is expected to add nearly $163,000 in current dollars to their future earnings, while an adult completer is expected to add more than $149,000 in current dollars.  The earnings gap favoring secondary completers is attributable mainly to a longer work life.

The entry wage gain, the first component of the total gain in Table 4, is estimated using MNTC survey data along with an assumed 11.9 percent average wage gain in the first year following completion of training.  The entry gains then diminish to zero by year ten.  Based on the model, entry wage gains make up only 6.4 percent of the total gain for secondary students, and 9.4 percent of the expected gain for adults.  Entry gains are more important for adults because their market wages are significantly higher than those for secondary students upon entry into the labor force.  The underlying model estimates assume that a typical FY03 completer will earn an average hourly wage of $10.48 and receive an added $1.11 per hour upon entering the labor force, for a total gain of $2,068 in added first year income.  Adult completers earned an estimated $11.95 per hour and received an estimated $1.27 gain per hour ($2,355 per year) from training, versus an estimated $8.85 wage rate and a $0.94 gain per hour ($1,744 per year) for secondary students.  

Faster growth in earned income over the work life is the second, and largest, component of the total gain in Figure 4, comprising more than 77 percent of the added earnings over the work life for both adult and secondary completers.  These gains reflect the assumed 1.0 percent increase in the real growth rate of earned income over the work life relative to those with no training beyond high school.  Overall, FY03 completers can expect to add an average of $122,400 in current dollars to their lifetime earnings stream from this component alone - secondary students can expect to add $130,255, while adult completers add an estimated $115,356.

Non-earned income over the work life is the third component and comprises 8.4 percent of the expected income gain across all completers.  This equates to more than $13,000 in current dollars added to the expected future earnings of the typical completer.  The gains are approximately equal in dollar terms for both adult and secondary completers.  The gains reflect the assumed 1.0 percent increase in the real growth rate of non-earned income over the work life as a result of training.  



The fourth component, retirement earnings, makes up only 5.1 percent of the total gain for the typical completer, adding nearly $8,000 in current dollars to the future income stream.  The substantial number of years between program completion and the realization of retirement income results in only a modest contribution to the current dollar earnings of completers.  Both secondary and adult completers receive 5.1 percent of their expected gain through higher retirement income.  

The income gains become more impressive when extrapolated across the full set of completers.   For all FY03 completers, MNTC full-time training is estimated to add approximately $95 million in current dollars to their future income stream.  This estimate includes adjustments for labor force participation and unemployment over the work life.  Although secondary completers receive the greatest individual gains, the contribution to the total by adults ($47.8 million) is slightly larger than that for secondary students ($46.8 million) because of a larger number of adult completers.

Multiplier Effects of Direct Income Gains

The benefits to vocational training not only provide direct income gains to students, but also increase the income level in the state economy.  The estimated gains from training produce multiplier, or ripple, effects, which can be estimated using input-output analysis.
  An input-output model describes the mechanism through which the increased earnings of program completers indirectly support additional income and employment statewide.
  The models can also be used to estimate increased income and sales tax collections at the state and local levels as a consequence of the new economic activity.
  

In estimating the economic impact, the added earnings of program completers is deemed the “direct” effect, which in turn generates what are referred to as “indirect” and “induced” effects.  The indirect effect is the statewide inter-industry economic activity resulting from the direct impact, while induced effects reflect the economic activity resulting from new household spending out of employee compensation received as part of the direct and indirect effects. A state-level IMPLAN input-output model is used to estimate the multiplier effects over the expected life of the training.
  

The economic impact estimates shown in Table 5 are formed using the current dollar value income gains in Table 4 after an adjustment for any expected out-of-state migration by completers.  The estimates assume an annual out-migration rate of 2.7 percent, with the total number of completers remaining in the state leveling out at 55 percent in approximately the twentieth year following the completion of training.  The total migration adjusted current dollar income gain across all completers in FY03 is $57.8 million.  Just over one-third of the total estimated income gains are earned outside the state as completers migrate in and out of the state over their work life.

	Table 5.  Multiplier Effects – Indirect Earnings Gains and Tax Revenue (FY03)

	Student 
Group
	Comple-

ters
	PV of Total 

Income Gain*
	PV of Direct 

Migration 

Adjusted

 Income Gain*
	Indirect 

and 

Induced 

Earnings
	Total Direct, 

Indirect, &

 Induced 

Earnings 

Gain
	Direct 

Tax 

Revenue
	Indirect 

and 

Induced 

Tax 

Revenue
	Total Direct,

Indirect, &

Induced

Tax

Revenue

	
	
	
	
	
	
	
	
	

	Total
	607
	$94,573,420
	$57,799,042
	$46,239,234 
	$104,038,276 
	$4,334,928 
	$3,467,943 
	$7,802,871 

	 
	 
	
	
	
	
	
	
	

	Adult
	320
	47,798,469
	29,764,184
	23,811,347 
	53,575,531
	2,232,314 
	1,785,851 
	4,018,165 

	 
	 
	
	
	
	
	
	
	

	Secondary
	287
	46,774,951
	28,034,858
	22,427,886 
	50,462,744
	2,102,614 
	1,682,091 
	3,784,706 

	
	
	
	
	
	
	
	
	

	* The income gains represent current dollars, or the present value.


Despite the reduction in potential income gains from out-migration, the results in Table 5 suggest that the added wage gains of $57.8 million received by FY03 completers remaining in-state result in indirect and induced earnings at the state level totaling $46.2 million.   The total earnings impact (including direct, indirect, and induced effects) exceeds $104 million.  In other words, each dollar of direct earnings gain by completers within the state supports an estimated $0.80 of additional indirect and induced income by other workers in the state economy.
   Secondary and adult completers produce approximately equal economic impacts in FY03, as the larger number of adult completers is offset by the larger economic impact per secondary completer.  

The estimated wage gains to full-time program completers will also produce significant amounts of added income tax and sales tax revenues at the state and local levels.  FY03 completers are expected to pay additional direct sales and income taxes of $4.3 million in current dollars over their work life, or more than $7,100 in direct tax payments per completer.  An additional $3.5 million in current dollar tax revenue is supported through indirect and induced multiplier effects generated by completers in FY03.  Total estimated direct, indirect, and induced income tax and sales tax revenue generated by FY03 program completers totals $7.8 million in current dollars.  

Study Highlights

· More than 2,200 students completed full-time programs at Moore-Norman Technology Center in fiscal years 2000 to 2003 (FY00 to FY03).

· Based on FY03 survey data, adults comprised 61 percent of completers and reported an average wage of $11.77 per hour versus $8.71 per hour for secondary completers.

· Across all four years of the survey, secondary completers reported a wage rate of approximately 75 percent of that earned by adult completers, or $2.50-3.00 less per hour.  

· Completers of MNTC programs realize post-training income gains in four ways: 1) a wage increase upon entry into the workforce, 2) faster growth in earned income over the working lifetime, 3) faster growth in non-earned income (i.e. interest, dividends, and transfer payments) over the working lifetime, and 4) higher earned and non-earned income after the traditional retirement age of 65.  

· The average FY03 completer added an estimated $155,000 in current dollars to their lifetime earnings stream by completing a full-time MNTC training program.  The typical secondary student completer is expected to add nearly $163,000 in current dollars to their future earnings, while an adult completer is expected to add more than $149,000 in current dollars.

· Entry wage gains for the typical FY03 completer total more than $12,000 in current dollars.  The average reported hourly wage following training is $10.48.  This equates to an estimated wage gain of $1.11 per hour, for a total gain of $2,068 in added first year income.  

· More than 75 percent of the income gain to completers is due to faster growth in earned income over the work life.  FY03 completers can expect to add an average of $122,400 in current dollars to their lifetime earnings stream from faster wage growth.

· Non-earned income over the work life comprises 8.4 percent of the expected income gain, or more than $13,000 in current dollars added to the expected future earnings of the typical completer.  

· Added retirement earnings produce only 5.1 percent of the total gain for the typical completer, adding nearly $8,000 in current dollars to the future income stream.  

· For all FY03 completers, MNTC full-time training is estimated to add approximately $95 million in current dollars to their future income stream.  

· The added wage gains of FY03 completers earned within the state will support $46.2 million in earnings accruing to other workers statewide. 

· FY03 completers are expected to pay added direct sales and income taxes of $4.3 million in current dollars over their work life, or more than $7,100 in direct tax payments per completer. An additional $3.5 million in current dollar tax revenue paid by other workers statewide is supported through indirect and induced multiplier effects generated by completers in FY03.  
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Endnotes





� Summary tables are derived from the Census Supplemental Survey (CSS) Public Use Microdata Samples (PUMS), a comprehensive survey of more than 12,000 Oklahoma persons.  CSS surveys now present respondents with a broader set of educational attainment criteria, including the new category of a degree or certificate from a vocational or technical school.  


� In a small number of cases, no respondents provided a wage estimate for an individual program.  In these cases, estimates are formed using either wage data for the same program from other years in the survey or wage data from the 2004 statewide study of full-time programs described in Snead (2004).


� For more discussion of these issues, see Snead (2004).  An expanded version of the paper is available online at http://economy.okstate.edu.


� There are other benefits to technical and vocational training that are not captured by the income gain model.  The analysis does not include any potential socioeconomic benefits resulting from reduced reliance on public services (e.g. unemployment compensation and welfare benefits), improved health benefits, reduced absenteeism, or other benefits of education beyond high school (Christopher and Robinson, 2001).  These benefits are difficult to measure and include as explanatory factors in quantitative models of the gains to education.


� A concern with using wage gain models from national studies to make inferences about state programs is that it ignores any differences in performance across states, which tends to overstate the results of low performing states and understate the results of high performing states.  


� Because the MNTC wage survey results are subject to both ‘response bias’ on the part of the respondent and ‘manipulation bias’ by survey administrators, employer reported earnings from the OESC Unemployment Insurance (UI) database are used to assess the level of bias in the MNTC survey wage data.  Comparisons of the two data sources indicate that the MNTC data contains minimal bias and is a useful estimate of the overall wage rate received by completers.  The dataset provided by OESC includes reported quarterly earnings information in the first quarter 2002 to first quarter 2003 period matching 71.14 percent of all fiscal year 1999-2000 program completers statewide.  These completers reported hourly earnings of approximately $9.80 in a post-training wage survey.  An hourly wage rate is formed using the average number of hours worked annually for all vocational degree holders (1,855 hours per year) from the 2001 Census Supplemental Survey.  The OESC database also produces an estimated average hourly wage rate of $9.80 across completers, suggesting that the survey data contains minimal bias and is a useful estimate of the overall wage rate received.  Kornfeld and Bloom (1999) find that wage survey data and UI data are usually comparable, though survey reported wage rates were higher than reported UI rates.


� The first year increase in income is consistent with the assessment by Grubb (1997) that the income gains to those with a vocational certificate are “typically in the range of 12-16 percent.”  In order to provide a conservative estimate, the model uses the 11.9% estimate of Lillard and Tan (1996).  The 9-year life-of-training in Lillard and Tan (1996) allows the gains to persist over several years, but diminish to zero over time.  This addresses a criticism routinely levied at studies of vocational training that use the full working life of the program completer in estimating the incremental wage gains from training.  Commonly, the income gains are treated as permanent and then extrapolated across the expected remaining working life of the student, often 40 years or more.  This practice, however, receives little support in the labor economics literature and can lead to an overstatement of the returns to vocational and technical education.  Practical reasons suggesting a finite life to future wage gains are that some programs may produce no immediate wage gain, many program completers eventually move to careers for which their area of training is unrelated, the same skills often can acquired by competing workers through on-the-job training or self study, and acquired vocational and technical skills may simply become obsolete over time.  


� The model also assumes no ‘settling-in’ period, or time lag required for completers of the program to find either employment in a related field or suitable employment in another field.  It is well known that many completers do not find immediate employment, while others either pursue higher education or join the Armed Forces.  In the case of those not immediately entering the workforce, the model follows the finding in Sanchez and Laanan (1998) that vocational earnings are not forfeited but are instead embodied in future earnings.  For modeling purposes, the training gains are thus assumed permanent and realized immediately upon program completion rather than upon eventual entry into the workforce.


� The analysis focuses on the economic impact of wage gains on the state economy and does not consider the direct cost or opportunity cost of an individual student’s decision to enroll in a technology center program, or the economic impact of the technology center operations.  


� Each full-time program is assigned to a 1-digit SIC industry based on the most typical industry employment for each program in order to facilitate the economic impact analysis.  The approach of using earnings gains from education as a direct input to an economic impact model was popularized by Bluestone (1993).  


� Caution must be exercised when using input-output multipliers to estimate the total economic activity ‘supported’ by an existing industry or firm.  Input-output multipliers are intended to predict the change in region wide economic activity that results from an incremental change in a given industry within a regional economy.  


� The sales tax estimates assume that 50 percent of the income gains are spent within the state on taxable goods and services, with applicable sales tax rates for state and local government of 4.5 percent and 3.25 percent, respectively.  State income tax revenue is estimated as 2 percent of the income gains.  


� Minnesota IMPLAN Group, 1998. IMPLAN Professional: User's guide, analysis guide, data guide. Stillwater, MN.


� The overall multiplier effect in FY03 equates to an average Type II income multiplier across industries of 1.80.
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