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EXECUTIVE  
SUMMARY

The report examines the benefits and costs generated by 
Worksystems, Inc.’s adult, dislocated worker, and youth pro-
grams, which are largely supported by Workforce Investment 
Act (WIA) Title I funds. The report also measures the eco-
nomic benefits generated by the operations of Worksystems in 
its local service region, defined by Multnomah and Washing-
ton Counties in the state of Oregon. The time period reflected 
in the analysis is Program Year 2009 ( July 1, 2009 to June 30, 
2010). 

Key findings of the study are as follows:

Benefit-cost analysis of WIA programs
•	 The adult, dislocated worker, and youth programs at 

Worksystems served 48,575 people in PY 2009. Exit 
cohorts for PY 2009 included 735 adults, 13,321 dislocated 
workers, and 118 youth who entered employment that 
same year. 

•	 Adult program participants who exited in PY 2009 and 
who retained employment are projected to generate a 
present value of $13.6 million in additional taxable income 
over the next ten-year period. The corresponding income 
effect of the dislocated worker program is $122.1 million, 
and the income effect of the youth program is $492,800. 

•	 By the end of the ten-year time horizon, the adult pro-
gram at Worksystems is projected to yield a cumulative 
added value of $2.48 in added taxable income per dol-
lar spent to fund the program. Similarly, the dislocated 
worker program will yield $10.69 for every dollar spent, 
and the youth program will generate $0.05.1 

1 Variances in results across programs are largely informed by the number of 
people who retain employment, their associated change in earnings, and 
the amount spent by the WIB to run the program. If a program returns 
less than a dollar for every dollar spent, that means that the income effects 
created by the program over the next ten-year period do not fully recover 
the costs of supporting the program during the analysis year. The youth 
program is particularly prone to this phenomenon, since many youth enroll 
in education rather than seek employment during the program’s duration, 
and those that do find employment often only hold temporary jobs that 
last no more than a few weeks or months.
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•	 Overall, the combined adult, dislocated worker, and youth programs at Work-
systems will generate a cumulative added value of $5.17 in added taxable income 
for every dollar spent.2 These benefits accrue to all members of society—higher 
earnings for participants, increased output for businesses, added tax receipts for 
government, and a reduced burden on taxpayers.

Regional economic impact analysis of WIB operations and community investments
•	 Worksystems’ operating expenditures directly and indirectly generated $5.4 mil-

lion in regional income and supported 67 jobs in the regional economy.

•	 Furthermore, Worksystems’ investments in community service providers and 
local businesses generated an additional $19.5 million in regional income and 
supported 447 jobs.

2 As discussed later in this report, the benefit/cost ratios presented in this report should not be viewed as 
standard return on investment (ROI) metrics. This is because the benefits of the investments facilitated 
by the WIB extend beyond those that accrue to the original investors.
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Worksystems, Inc. (Worksystems) provides services that can 
be measured in clear economic terms and generates a wide 
array of benefits through its WIA programs and its own 
day-to-day operations. Individuals benefit from workshops, 
career planning services, and job training programs. Employ-
ers benefit from consultation services, customized and on-
the-job training programs, and a readily accessible pool of 
potential job candidates. Furthermore, as more jobseekers find 
in-demand jobs, the public as a whole benefits from higher 
regional earnings, increased business productivity, and lower 
unemployment rates.

P U R P O S E  O F  T H E  R E P O R T

This study has two main objectives: (1) to provide a benefit-
cost analysis of Worksystems’ WIA programs, and (2) to 
examine the regional economic impacts of Worksystems oper-
ations. These objectives are described more fully below.

Benefit-cost analysis of WIA programs
As a Workforce Investment Board (WIB), one of the primary 
roles of Worksystems is to implement the Workforce Invest-
ment Act (WIA) of 1998, one of the main pieces of federal 
legislation that seeks to promote workforce development in 
the United States. The largest funding stream under this leg-
islation is WIA Title I, which authorizes state and local WIBs 
to deliver services to jobseekers and establishes the funding 
formula for the WIA adult, dislocated worker, and youth pro-
grams.

The need for WIBs to demonstrate the benefits and costs of 
WIA programs is becoming increasingly clear, especially in 
light of recent questions raised by Congress regarding WIA 
effectiveness. Currently the common measures required by the 
U.S. Department of Labor serve as the primary performance 
metrics for WIA, but they do not address the fundamental 
question of whether or not the public investment in WIA 
makes economic sense to the taxpayer. The first purpose of this 
study, therefore, is to provide an objective, third-party analysis 

1.  
STUDY  
OVERVIEW
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of Worksystems’ WIA programs, assessing whether or not the benefits that accrue 
to the public as a whole outweigh the taxpayer costs of supporting the programs. 
Results are presented from a distinctly national perspective, tracking both public 
benefits and taxpayer costs on a national accounting basis. 

Regional economic impact analysis of Worksystems operations
The second main purpose of this report shifts from a national to a regional focus, 
measuring the economic impacts generated by Worksystems’ day-to-day activities in 
the local region. Worksystems is an economic driver through the people it employs, 
through its local purchases for supplies and services, and through the funds it 
administers to program operators. These impacts play a role in the local economy 
that local constituents of WIBs may not realize or acknowledge. Our goal, therefore, 
is to provide readers with more insight on the positive contribution of Worksystems 
operations to the local economy. 

N O T E S  O F  I M P O R TA N C E

There are several notes of importance that readers should bear in mind when 
reviewing the findings presented in this report. First, benefit-cost analysis is not 
the same as a return on investment (ROI) analysis. Due to the nature of workforce 
development programs, far more people stand to benefit from the investment than 
just the original investors, in this case, the taxpayers. Jobseekers, employers, and 
the community as a whole are all beneficiaries of WIA activities, generating widely 
dispersed benefits that do not necessarily return to taxpayers, who pay costs at full 
measure. In an investment analysis where investors and beneficiaries are not one and 
the same, therefore, standard ROI measures such as the rate of return and payback 
period no longer apply. As such, we encourage readers to interpret the results of this 
study strictly in benefit-cost (as opposed to ROI) terms.

Second, this report is not intended to be a vehicle for comparing WIA with other 
government-funded workforce development programs such as the U.S. Employ-
ment Service (ES) and others. Other studies about the gains in earnings and 
employment probabilities in one program relative to another address such questions 
better and in greater detail. Our intent is simply to provide the WIB management 
team and stakeholders with pertinent information should questions arise about the 
extent to which WIA programs contribute to public resources, without reference to 
the marginal gains over other programs.

Finally, this report is useful in establishing a benchmark for future analysis, but it 
is limited in its ability to put forward recommendations on what the WIB can do 
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next. The implied assumption is that a WIB can effectively improve its metrics if it 
increases the number of people who find and retain employment, helps people find 
higher-paying jobs, or ensures that people retain their jobs for a longer period of 
time (all else being equal). Establishing a strategic plan for achieving these goals, 
however, is not the purpose of this report.

R E P O R T  O R G A N I Z AT I O N

The report has five chapters and five appendices. Chapter 1 provides an overview of 
the study. Chapter 2 discusses the regional backdrop and WIB profile data required 
to complete the analysis. Chapter 3 presents the benefit-cost analysis of WIA pro-
grams. Chapter 4 presents the regional economic impact analysis of WIB opera-
tions. Finally, Chapter 5 concludes the study and provides suggestions for further 
research.
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2.  
REGIONAL 
BACKDROP  
AND WIB 
PROFILE 
DATA

Data requirements for the analysis included the following 
three types of information: (1) the economic profile of the 
region that Worksystems serves; (2) employee and finance 
data, and; (3) WIA program data. EMSI’s proprietary database 
and input-output model provided the economic profile data 
for the region, while Worksystems provided the profile data 
for WIB operations and WIA programs. This chapter describes 
in detail the various data elements that were used to calculate 
the results of the analysis.

It is important to note that the strength of the results is in 
large part dependent on the quality of the data provided. 
Much of the data from the WIB is self-reported by par-
ticipants at the time of registration, and it is impossible to 
validate all of their responses. Multiple interpretations of 
reporting methodologies also pose problems for researchers 
analyzing WIA programs. For example, what one WIB defines 
as “self-service” may differ from how another WIB defines it, 
contributing to significant variation in how self-service par-
ticipants are counted. Such inconsistencies are an important 
limitation in the data that readers should bear in mind when 
reviewing the findings in this report. 

Readers will also find in reviewing the data in this chapter 
that Worksystems’ participant counts are higher than those 
of traditional WIBs operating under similarly-sized budgets. 
This is because Worksystems has an integrated service delivery 
system that allows the WIB to co-enroll participants in more 
than one program at one time, thereby offering participants 
a wider variety of services while making more efficient use 
of public resources. Integrated systems tend to have a higher 
volume of enrollments and lower cost per participant than tra-
ditional WIBs do, which has implications on the benefit-cost 
ratios presented later in this report. For more discussion on 
how integration affects the results, please see Chapter 3.

R E G I O N A L  P R O F I L E  D ATA

Worksystems serves a two-county region comprising Mult-
nomah and Washington Counties in the state of Oregon. For 
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the purposes of this analysis, EMSI built a customized input-output (IO) model for 
the two counties in the region. The data from EMSI’s IO model and corresponding 
multiplier matrix yielded key information for the analysis, including regional labor 
income, non-labor income, jobs, and Gross Regional Product (GRP), as well as a set 
of industry-specific multipliers for calculating indirect effects. More information on 
the EMSI IO model appears in Appendix 2.

Table 1 summarizes the major industrial sectors of the region, with details on jobs, 
labor income, and non-labor income. Labor income refers to wages, salaries, and 
proprietors’ income; non-labor income refers to profits, rents, and other income. 
Together, labor and non-labor income comprise the region’s total gross regional 
product (or GRP), equal to $75.7 billion. The region also supports approximately 
874,400 jobs.

Table 1. Jobs and Gross Regional Product by Major Industrial Sector in Region, 2012

INDUSTRY SEC TOR
LABOR  

INCOME (’000)
NON-LABOR 

INCOME (’000)
TOTAL  

GRP (’000) JOBS

Agriculture, forestry, fishing and hunting $198,411 $118,476 $316,887 7,275

Mining $21,739 $30,590 $52,329 738

Utilities $200,647 $548,819 $749,466 1,631

Construction $2,502,577 $192,566 $2,695,143 39,659

Manufacturing $7,553,246 $7,878,003 $15,431,249 79,805

Wholesale trade $3,765,190 $3,032,353 $6,797,543 40,633

Retail trade $2,541,171 $1,652,015 $4,193,186 79,068

Transportation and warehousing $1,657,045 $602,350 $2,259,395 30,219

Information $1,778,183 $1,826,530 $3,604,713 20,698

Finance and insurance $2,959,453 $3,354,319 $6,313,773 44,259

Real estate and rental and leasing $1,035,608 $3,991,977 $5,027,584 35,185

Professional and technical services $4,304,222 $1,219,206 $5,523,428 69,612

Management of companies and enterprises $2,152,169 $395,717 $2,547,886 21,638

Administrative and waste services $1,549,975 $310,093 $1,860,068 46,588

Educational services $1,053,213 $117,908 $1,171,121 33,854

Health care and social assistance $5,175,447 $613,806 $5,789,253 98,689

Arts, entertainment, and recreation $419,110 $145,006 $564,116 22,657

Accommodation and food services $1,329,054 $737,331 $2,066,386 62,530

Other services, except public administration $1,325,185 $167,610 $1,492,795 43,455

Federal government $1,272,776 $302,986 $1,575,762 13,514

State and local government $5,188,395 $449,224 $5,637,619 82,676

Total  $47,982,813  $27,686,889  $75,669,702 874,419
* Data reflect the most recent year for which data are available. EMSI data are updated quarterly.
† Numbers may not add due to rounding.
Source: EMSI. See www.economicmodeling.com for a full list of data sources used to derive the data in this table.
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E M P L O Y E E  A N D  F I N A N C E  D ATA

Table 2 and Figure 1 show the annual revenues of 
Worksystems by program and by source—a total of 
$24.2 million in PY 2009. As indicated, WIA Title 
I comprised $17.2 million (or 71%) of total revenue, 
while revenue to support non-WIA services com-
prised the remaining $7 million (or 29%), including 
funds from WIRED, ARRA, and other government 
and non-government funding sources. The most 
important figures in this table are those for WIA 
programs, as these comprise the cost component of 
our benefit-cost analysis in Chapter 3.

Worksystems also employed 34 FTE staff in 
PY 2009, with a combined payroll of $3 million 
(excluding benefits). This information appears in 
Table 3. Staff wages and salaries at Worksystems 
become part of the region’s overall earnings, while 
the spending of employees for groceries, apparel, 
and other household expenditures help support 
local businesses. This creates a ripple effect that 
generates more jobs, earnings, and sales throughout 
the local economy.

In addition to being an employer, Worksystems 
purchases supplies and services from vendors and 
contractors, many of whom are located in the 
region. Expenditures for supporting activities made 
up a total of $1.7 million, including benefits, travel, 
professional services, office expenses, telephone and 
communications, and facilities expenses. The WIB 
also paid $19.5 million to third-party contractors 
and service providers to operate WIB-sponsored 
programs (see the last row of Table 3).

W I A  P R O G R A M  D ATA

Adult/Dislocated Worker
The WIA adult program provides employment and 

11+14+4+71+G
WIA TITLE I 

70.9%

ARRA 
10.7%

WIRED 
13.8%

OTHER 
4.5%

Table 2. Total Revenues, PY 2009  
($ Thousands)

TOTAL %

FUNDING FOR WIA PROGR AMS

 WIA adult $3,563 14.7%

 WIA dislocated worker $7,454 30.8%

 WIA youth $6,162 25.4%

 Total WIA funding $17,179 70.9%

FUNDING FOR NON-WIA PROGR AMS

 WIRED—Third Generation $3,349 13.8%

 Summer ARRA Youth $2,603 10.7%

 Other $1,090 4.5%

 Total non-WIA funding $7,043 29.1%

Total funding, WIA and non-WIA $24,222 100.0%
* Numbers may not add due to rounding.
Source: Data supplied by Worksystems. 

Figure 1. Revenues by Source

Table 3. Total Expenditures, PY 2009 ($ 
Thousands) 
SOURCE TOTAL %

Wages and salaries $2,980 12%

Benefits $756 3%

Travel $121 1%

Professional services $443 2%

Office expense and supplies $80 0%

Telephone and communications $11 0%

Facilities expenses $313 1%

Contractors & service providers $19,518 81%

Total $24,222 100%
* Numbers may not add due to rounding.
Source: Data supplied by Worksystems.
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training services to individuals who are 18 years of age or older, with a priority of 
service favoring people who are unemployed, underemployed, receiving public assis-
tance, or are from low-income households. The dislocated worker program targets 
individuals who have lost their jobs due to permanent closure, downsizing, or other 
reasons outside of the individuals’ control. Both programs offer the following three 
levels of service to participants: 

1. Core services include outreach and access to job search tools and labor mar-
ket information. 

2. Intensive services include more comprehensive assessments, one-on-one 
counseling and career planning development, workshops, basic skills train-
ing, and other staff-assisted help. 

3. Training services include occupational training through qualified training 
providers.

In addition to the three levels of service described above, WIBs may also provide 
“supportive” services such as transportation, childcare, dependent care, and other 
forms of assistance designed to address the specific circumstances of individuals and 
give them the means to participate in the program.

Table 4 displays the number 
of people who participated 
in the adult and dislocated 
worker programs at Work-
systems in PY 2009, along 
with data on the performance 
measures collected for the PY 
2009 exit cohorts. As shown, 
Worksystems served 3,848 
people in the adult program 
and 44,004 people in the dis-
located worker program. Of 
these, 144 adults and 1,200 
dislocated workers received 
occupational training services, 
while the remaining people 
received non-training (i.e., 
core and intensive) services. 
The table also shows that 
735 adults and 13,321 dislo-

Table 4. Adult/Dislocated Worker Participants and Common  
Measures, PY 2009

  ADULT
DISLOCATED 

WORKER

PARTICIPANTS SERVED    

 No. of participants, core and intensive only 3,704 42,804

 No. of participants, occupational training 144 1,200

 Total 3,848 44,004

ENTERED EMPLOYMENT R ATE    

 Entered employment numerator 735 13,321

 Entered employment denominator 1,560 29,001

 Entered employment rate (%) 47% 46%

RE TENTION R ATE

 Retention rate numerator 1,490 12,366

 Retention rate denominator 1,797 15,135

 Retention rate (%) 83% 82%

EARNINGS CHANGE

 Six-month average pre-program earnings $10,260 $16,129

 Six-month average post-program earnings $12,582 $16,237

 Average earnings change $2,322 $108
Source: Data supplied by Performance Matters Quarterly (PMQ) and Worksystems.
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cated workers entered employment in PY 2009. Although others may have entered 
employment after this time period, those numbers were not tracked for the purpose 
of this study.3 

Also displayed in Table 4 are the common measures of the adult and dislocated 
worker programs, including the entered employment rate, the retention rate, and 
average earnings. Common measures are nationally defined accountability measures 
used to assess the performance of WIA-funded programs. The U.S. Department of 
Labor (DOL) defines these measures as follows:

1. Entered employment rate: The number of participants who were employed in 
the first quarter after the exit quarter divided by the number of participants 
who exited during the quarter. 

2. Retention rate: The number of participants who were employed in both the 
second and third quarters after the exit quarter divided by the number of 
participants who were employed in the first quarter after the exit quarter. 

3. Earnings change: Total earnings in the second and third quarters after the 
exit quarter (i.e., post-program earnings) less total earnings in the second 
and third quarters prior to participation (i.e., pre-program earnings) divided 
by the number of participants who were employed in the first, second, and 
third quarters after the exit quarter. 

The entered employment rate only reflects participants who were unemployed at the 
date of registration. The retention rate, on the other hand, reflects all participants, 
regardless of their employment status at the date of registration. As such, it is not 
uncommon for the number of people who retained their jobs to vary widely from 
the number of people who entered employment, since the measures reflect two dif-
ferent cohorts. The denominator for calculating the earnings change, however, is the 
same as the numerator of the retention rate (i.e., the number of participants who 
were employed in the both the second and third quarters after the exit quarter). 
Both the retention rate numerator and the associated earnings change of those par-
ticipants factor in the benefit/cost calculations presented in Chapter 3.

Table 5 presents the number of people who entered employment by program and 

3 Some might argue that we understate the results by not counting the benefits generated by participants 
who were served in one year but who did not enter employment until a later year (either because they 
enrolled in a training program or were still receiving services from the WIB). However, some of the 
participants who entered employment incurred a portion of their associated costs in previous program 
years. Our assumption, therefore, is that the benefits and costs that we do not count on the one hand 
are counter-balanced by the benefits and costs that we count on the other.
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by top-level occupation.4 The two-digit codes shown in the table come from the 
Standard Occupational Classification (SOC) system used by the Bureau of Labor 
Statistics to classify workers in occupational categories. As indicated, the highest 
percentage of adult and dislocated worker participants found employment in pro-
duction occupations (SOC 51), followed closely by healthcare support occupations 
(SOC 31).

Youth
The WIA youth program aims to increase the long-term employability of young 
people between the ages of 14 and 21 by means of education and training programs. 

4 Data provided by the WIB included an “unknown” category. For the purpose of this analysis, the 
“unknown” category was removed and redistributed proportionately across the other categories. This 
redistribution only affects the estimation of the non-labor income component of WIA benefits, dis-
cussed in greater detail in the next chapter.

Table 5. Adult and Dislocated Worker Participants who Entered Employment by Top-Level 
Occupation, PY 2009

SOC CODE ADULT %
DISLOCATED 

WORKER %

(11) Management 33 4% 589 4%

(13) Business and financial operations 24 3% 435 3%

(15) Computer and mathematical science 24 3% 435 3%

(17) Architecture and engineering 38 5% 692 5%

(19) Life, physical, and social science 16 2% 282 2%

(21) Community and social services 7 1% 128 1%

(23) Legal 0 0% 0 0%

(25) Education, training, and library 13 2% 231 2%

(27) Arts, design, entertainment, sports, and media 14 2% 256 2%

(29) Healthcare practitioners and technical 24 3% 435 3%

(31) Healthcare support 139 19% 2,510 19%

(33) Protective service 0 0% 0 0%

(35) Food preparation and serving 17 2% 307 2%

(37) Building and grounds cleaning and maintenance 10 1% 179 1%

(39) Personal care and service 14 2% 256 2%

(41) Sales and related 33 4% 589 4%

(43) Office and administrative support 93 13% 1,691 13%

(45) Farming, fishing, and forestry 0 0% 0 0%

(47) Construction and extraction 17 2% 307 2%

(49) Installation, maintenance, and repair 28 4% 512 4%

(51) Production 140 19% 2,536 19%

(53) Transportation and material moving 52 7% 948 7%

(55) Military 0 0% 0 0%

Total 735 100% 13,321 100%
* Figures are adjusted to include those allocated to the “unknown” category.
Source: Data supplied by Worksystems.
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Positive outcomes for the youth program may be one or more of the following:

1. Placement in employment;

2. Enrolled in postsecondary education or training;

3. Attained a high school diploma or GED;

4. Attained a post-secondary certificate or degree;

5. Gained one or more educational functional levels (i.e., literacy and numeracy).

WIA authorizes youth services to the following 
two populations: in-school youth and out-of-
school youth. As shown in Figure 2, Worksystems 
served 371 in-school youth and 352 out-of-school 
youth, for a total of 723 participants in the WIA 
youth program in PY 2009. During the analysis 
year Worksystems was also authorized to deliver a 
Summer Youth Work Experience program funded 
by the American Recovery and Reinvestment Act 
of 2009 (ARRA). However, these services were not 
included under WIA and are thus not reflected in 
the benefit-cost analysis presented in Chapter 3. 

In addition to age eligibility requirements, all youth 
participants must also be economically disadvan-
taged and meet one or more of the following barri-
ers to labor market or education success:

1. Deficient in basic literary skills;

2. School dropout;

3. Homeless, runaway, or foster child;

4. Pregnant or parenting;

5. Offender;

6. Requires special assistance to complete an 
educational program or hold employment;

The breakdown of youth participants by barrier appears in Table 6. Readers should 
note that, because youth may have more than one barrier, the sum does not match 
the unduplicated total in the bottom row of the table.

Figure 2. Youth Participants by Age Group

49+51+G
OUT OF 
SCHOOL 
352, 49%

IN SCHOOL 
371, 51%

Table 6. Number of Youth Participants by 
Barrier, PY 2009
BARRIER TOTAL

Deficient in basic literary skills 498

School dropout 294

Homeless, runaway, or foster child 161

Pregnant or parenting 111

Offender 39

Special assistance 15

Total youth participants (unduplicated)* 723
* Youth may have more than one barrier, so the sum of 
the individual categories does not match the unduplicated 
total of participants.
Source: Performance Matters Quarterly 
(PMQ).
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Additional youth data for PY 2009 appear in Table 7 and Figure 3. Out of 242 
youth exiters, 118 entered employment and 103 enrolled in education or training. 
Another 188 youth participants earned their high school diploma or equivalent. As 
with Table 6, youth may achieve more than one positive outcome, so the breakdown 
of exiters by outcome exceeds the unduplicated total number of exiters. The bot-
tom half of Table 7 displays other measures for youth, including retention rate and 
associated earnings change. Please see earlier in this section for a definition of these 
measures. 

Table 7. Youth Outcomes and Other Measures for 
Exited Youth, PY 2009

 
TOTAL/

AVERAGE

OUTCOMES  

Number placed in employment 118

Number enrolled in education 103

Number who attained a high school diploma or GED 188

Total number of exiters (unduplicated)* 242

RE TENTION R ATE  

Retention numerator 76

Retention denominator 118

Retention rate (%) 64%

Average six month earnings change $1,032
* Youth may have more than one outcome, so the sum of the individual 
categories does not match the unduplicated total of exiters.
Source: Performance Matters Quarterly (PMQ) and Worksystems.

Figure 3. Youth Outcomes

118

103

18812+10+19
PLACED IN 

EMPLOYMENT
ENROLLED IN 
EDUCATION

AT TAINED A HS 
DIPLOMA OR GED
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3.  
BENEFIT-
COST  
ANALYSIS  
OF WIA  
PROGRAMS

Benefit-cost analysis is a standard method for determining 
whether or not a government program is economically viable, 
in accordance with the recommended guidelines set by the 
Office of Management and Budget for analyzing Federal pro-
grams and projects.5 This methodology is appropriate where 
benefits are expected to be distributed over time and where a 
discount rate must be applied in order to account for the time 
value of money. The measure most commonly used in benefit-
cost analysis is the benefit-cost ratio, i.e., the present mone-
tized value of benefits divided by the present monetized value 
of costs. If the benefit-cost ratio is greater than 1, then benefits 
exceed costs and the program is considered feasible.

In this study we use benefit-cost analysis to assess Worksys-
tems’ WIA-funded programs. Results are presented from a 
national perspective, measuring the economic benefits that 
accrue to the public as a whole and comparing these to the 
taxpayer funds used to support WIA programs. We include 
benefits to the entire public in recognition of the fact that 
far more people stand to benefit from WIA activities than 
just the taxpayers. This is in keeping with the primary pur-
pose of WIA, i.e., to provide a public service that increases 
the employment, retention, and earnings of participants and 
enhances the productivity and competitiveness of the nation 
as a whole. Because beneficiaries and funders are not one and 
the same, however, we encourage readers to distinguish the 
results from standard return-on-investment (ROI) analysis, 
where benefits are limited to those that strictly accrue to the 
original investors.

Results of the analysis reflect just WIA because it is the larg-
est and most prominent federal funding stream received by 
WIBs to administer workforce development programs, and 
because the mechanisms for collecting much of the required 
data are already in place nationwide. There are other non-WIA 
programs that WIBs facilitate, such as TANF, WIRED, ARRA, 
and CAWS. Calculating the benefits of these programs falls 

5 See the Office of Management and Budget, Circular No. A-94 Revised, 
“Guidelines and Discount Rates for Benefit-Cost Analysis of Federal Pro-
grams” (OMB: October 1992).
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outside the scope of the analysis; however, readers should be aware that the funds 
administered by Worksystems under the auspices of other Federal and state legisla-
tion generate quantifiable economic benefits that extend beyond those of just WIA.

A P P R O A C H

There are a number of high quality studies that evaluate WIA programs. The most 
common is the quasi-experimental study where researchers measure the impacts of 
a particular program on the study’s participants (i.e., the “treatment” group) relative 
to those who do not participate in the program (i.e., the “comparison” group). The 
study typically takes on a pre-post test design that examines the conditions of both 
the treatment group and the comparison group before and after the treatment to 
measure what effect takes place and whether or not it is statistically significant. See 
Hollenbeck, et al (2005) and Heinrich, et al (2008) for examples of a quasi-experi-
mental impact evaluation of WIA programs.

In selecting a comparison group, researchers often apply propensity score match-
ing techniques that are designed to match treated individuals (in this case, those 
who participate in WIA programs) with individuals who do not participate in WIA 
programs but who have similar observable characteristics. These characteristics can 
range from the individuals’ employment history to a wide variety of demographic 
variables such as age, gender, ethnicity, geographic location, and socioeconomic 
background. Use of matching techniques allows researchers to better control for fac-
tors that are unrelated to WIA but that may affect the outcome of the pre-post test 
results. This is an important advantage when adjusting for potential biases in the 
analysis.

One of the disadvantages of quasi-experimental approaches to WIA program evalu-
ation is that there is no reliable data pool from which researchers can draw a com-
parison group of untreated individuals, i.e., people who do not receive services at all. 
Researchers often rely on observations collected from other workforce development 
programs such as the Employment Service (ES), since the pool of observations is 
large and the probability that participants would be eligible for WIA treatment is 
high (i.e., they have a high propensity score). However, ES and other workforce 
development programs are themselves a form of treatment, so drawing a comparison 
group from them generates results that are limited to the marginal benefits of one 
program over another. These results are valuable when analyzing WIA programs rel-
ative to alternative treatments, but they do not fully address the question of whether 
or not WIA is a better alternative to not offering services to jobseekers at all.
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Another important disadvantage of quasi-experimental methodology regards its 
applicability in benefit-cost analysis. Because benefit-cost analyses typically exam-
ine benefits that occur over time, researchers need at least five years’ worth of data, 
preferably more, in order to create a viable benefits stream. Using a comparison 
group based on empirical data would thus require researchers to either use data that 
is already five years old or older, or to perform a longitudinal analysis that tracks the 
treatment and comparison groups for five years or more. The first option generates 
results that are potentially obsolete because they are based on older data, while the 
latter option is expensive and time-consuming.  

In light of the disadvantages of quasi-experimental studies, we adopt a decidedly 
deductive methodology, which begins with an elaboration of applicable theory and 
then proceeds through the construction of models to simulate that theory. To do 
this we develop a pre-post test design without a comparison group, thereby allow-
ing us to define the upper bound measure of benefits that were correlated with—but 
not necessarily caused by—the effect of WIA. These benefits we project ten years 
into the future using theory and assumptions to simulate the employment patterns 
of participants over time. Our challenge is to control for potential biases without 
the supporting evidence of a comparison group and to adjust for correlating fac-
tors other than WIA that might affect the outcomes. This is an essential step in our 
benefit-cost analysis in order to arrive at a measure of the benefits that we can rea-
sonably credit to WIA intervention.

The results of the analysis are presented in the following sections, with greater detail 
on the theory, assumptions, and methodology in Appendix 1. However, readers 
should note that, as with any study of this nature, it is impossible to identify and 
account for all factors that may inform the success or failure of WIA programs, leav-
ing the study vulnerable to questions about its internal validity. To head off these 
concerns, we intentionally apply a conservative methodology and are careful to 
avoid making assumptions that are unwarranted by the existing empirical data. We 
also provide a sensitivity analysis to test the uncertainty of the assumptions. In spite 
of these actions, however, we still encourage readers to interpret the results with 
caution and to bear in mind the inherent limitations of the approach.

Readers are also encouraged to interpret the results in the appropriate context. 
Worthwhile public projects often generate benefit-cost ratios that are low relative 
to those in the private sector. This is because the role of government is to provide 
services that the public wants but that the business sector may find unprofitable. 
As such, benefit-cost ratios that range from 0.3 to 3.0 in the public sector are nor-
mal and even expected. Considerable funds are spent on public parks, for example, 
yet they do not generate sufficient monies to recover the costs of supporting them. 
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However, public parks generate many non-quantifiable benefits that are enjoyed by 
park users. Similarly, the benefits generated by WIA take on many different forms 
that do not necessarily translate to jobs and income. These are benefits that are dif-
ficult to quantify but that still have a positive impact on society.

A D U LT / D I S L O C AT E D  W O R K E R

Adult Program
The vast majority of participants in the adult program are either unemployed or 
underemployed, coming from low income households, or otherwise economically 
disadvantaged. As such, the WIB’s primary role in serving adults is to move people 
from a position of earning either very little or nothing at all to a position where they 
are gainfully employed and receiving a steady income. 

In this study we calculate the benefits of the adult program based on the earnings 
change of individuals who find employment within a quarter of completion and 
retain employment for an additional two quarters (i.e., the retention rate numera-
tor). We then project this earnings change ten years out into the future, adjust for 
a set of correlating factors in order to control for potential biases, and discount 
the results back to the present. Finally we convert the future earnings stream to 
labor income (i.e., earnings) and non-labor income (i.e., profits, rents, and other). 
Together these two income measures comprise the present value of the added 
taxable income that accrues to the public as a result of the earnings change of 
participants. Note that we do not include the indirect (i.e., multiplier) effects in 
accordance with the recommended guidelines of the OMB. For more detail on the 
methodology used in these calculations, please see Appendix 1.

Table 8 presents the results of the analy-
sis. As indicated, the 1,490 adults who 
exited in PY 2009 and who retained 
employment will generate $8.8 million 
in added taxable income over the next 
ten-year period. To derive a benefit-cost 
ratio, we divide the $8.8 million in ben-
efits by the associated costs of the adult 
program, equal to $3.6 million, the total amount of WIA funding received by Work-
systems to fund the program in PY 2009. This calculation yields a benefit-cost ratio 
of 2.48, i.e., by the end of the ten-year time horizon, the adult program at Worksys-
tems is projected to yield a cumulative added value of $2.48 in added taxable income 

Table 8. Benefits and Costs of Adult  
Program ($ Thousands)

AMOUNT

Present value of projected benefits $8,845

Costs $3,563

Benefit-cost ratio 2.48
Source: EMSI.
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per dollar spent to fund the program. The benefit-cost ratio appears in the bottom 
row of Table 8.

There are a couple of items to note regarding the $3.6 million cost component of 
the benefit-cost ratio. First, a significant portion of WIA funding for the adult 
program is spent on participants who receive services without finding a job, so by 
allocating the full cost of the program to those who find and retain employment 
during the program year, we are essentially overstating the effective cost per com-
pleter. Limiting the costs to just those incurred by participants who find and retain 
employment would certainly yield higher benefit-cost ratios. However, the purpose 
of the analysis is to estimate the benefit-cost ratio for the adult program as a whole. 
This means taking the benefits generated by all participants—not just those with 
a positive outcome—and dividing by all costs. Because our analysis is based on the 
earnings change of participants over the course of the analysis year, the benefits 
generated by participants who do not retain employment is necessarily assumed to 
be zero.

Second, determining the true cost of the adult program is complicated by a col-
lection of issues arising from the fungible nature of revenues, sunk capital costs, 
the indivisibility of certain inputs, and other concerns. For example, revenues that 
are dedicated to the adult program might be used to support other WIB activities, 
causing an overstatement of actual WIA costs. However, the reverse occurs as well, 
where non-WIA funds support WIA activities, causing an understatement of actual 
WIA costs. For the purpose of this analysis, we assume that overstatement on the 
one hand is offset by understatement on the other. As such, data provided by the 
WIB on WIA funding for the adult program is likely a good estimate of the actual 
operating costs of the program.  

Dislocated Worker Program
The dislocated worker program functions in a manner similar to that of the adult 
program, although it serves a different cohort of people. Participants do not neces-
sarily come from low income backgrounds (as is generally the case for adult pro-
gram participants); in fact, some participants may come from relatively high-paying 
jobs that they lost because of company closures, downsizing, or other factors outside 
of their control. In some cases it is difficult for participants in the dislocated worker 
program to get those wages back, even with training. As a result, it is not uncom-
mon for the post-program earnings of participants to be less than what they were 
earning before they enrolled.

There is another factor to consider, however. WIA is designed to provide dislocated 
workers with help searching for jobs and acquiring training vouchers, which puts 
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participants in a much better position to find meaningful employment. As such, 
participants are more likely to find a job that pays as well or higher than what he or 
she would have otherwise have been able to find without WIA intervention. Given 
this phenomenon, the model calculates the average earnings change of dislocated 
workers, not based on the difference between their post-program earnings and 
their pre-program earnings (as is the case with adults), but based on the difference 
between their post-program earnings and what they would have earned had they 
not registered for government services. How we arrive at this variable is described in 
Appendix 1.

As shown in Table 9, the present value 
of the projected income benefits of the 
dislocated worker program amounts to 
$79.7 million. When compared against 
the $7.5 million that the WIB spent to 
fund the program, the overall benefit-
cost ratio comes to 10.69. This means 
that over the next ten-year time horizon, 
there will be a total of $10.69 in added taxable income that accrues to the public for 
every dollar spent to fund the WIA dislocated worker program at Worksystems. 

Combined
Table 10 shows the combined benefits and costs of the adult and dislocated work-
ers programs, along with the associated benefit-cost ratio. Benefits come to $88.5 
million in added taxable income, as shown in the top row. This yields an 8.03 ben-
efit-cost ratio when divided by the $11 million in costs used to fund the programs 
during the program year.

A few words of importance need to 
be made when interpreting the results 
shown in Table 10. Worksystems has an 
integrated service delivery system that 
generates a significant increase in the 
volume of clients served relative to tra-
ditional WIBs. This is because integrated 
WIBs enroll nearly everyone that comes through their doors, whereas traditional 
WIBs do not. The sheer volume of clients at integrated sites has led to increased use 
of capital (e.g., equipment and facilities) and resulting economies of scale that have 
dramatically reduced the cost of services per client. Although there are not enough 
observations at this point to help policymakers weigh the benefits and costs of 
integrated versus traditional WIBs, what we do know is that, with a relatively high 

Table 9. Benefits and Costs of Dislocated 
Worker Program ($ Thousands)

AMOUNT

Present value of projected benefits $79,668

Costs $7,454

Benefit-cost ratio 10.69
Source: EMSI.

Table 10. Combined Benefits and Costs  
of Adult and Dislocated Worker Programs  
($ Thousands)

AMOUNT

Present value of projected benefits $88,513

Costs $11,017

Benefit-cost ratio 8.03
Source: EMSI.
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number of clients and a reduction in the per-client cost, integrated WIBs are more 
likely to generate a high overall benefit-cost ratio than traditional WIBs are. This is 
clearly evident in the case of Worksystems, where the overall benefit-cost ratio of 
8.03 is on the high end of the range of benefit-cost ratios typically seen for WIBs. 
Again, readers should bear in mind that only a few observations have been collected 
thus far and that more research needs to be done in order to fully evaluate the vari-
ance in results between integrated and traditional delivery systems.

Y O U T H

In this study we base the benefits of the youth program on the following two vari-
ables: 1) the number of youth who were employed in each of the three quarters 
after they exited the program, and 2) their earnings change in the second and third 
quarters after the exit quarter. Calculating the direct and indirect effects of the 
earnings change that accrues to youth follows a methodology similar to that of the 
adult program, with one major difference, i.e., we do not know the occupations or 
the industries where youth find employment. Because of this, we assume that all of 
increased earnings enjoyed by youth are spent in the economy in the form of house-
hold expenditures.6 This value we funnel through the IO model following the same 
steps described in Appendix 1. 

Results of the analysis appear in Table 
11. The total income effect is $321,800, 
equal to the present value of the pro-
jected benefits that can reasonably be 
credited to the WIB over the next ten-
year period for youth who are placed 
in employment in PY 2009. Dividing 
this value by the costs of the program 
yields a benefit-cost ratio of 0.05. Note that results only reflect youth who retained 
employment for three consecutive quarters after exit; the earnings of youth who 
were employed for less than three quarters are excluded. 

It is important to keep in mind that, given the unique nature of the program, 
employment is not the primary measure of success for youth. Another strong com-
ponent of the youth program is a wide variety of training and education opportu-
nities to assist participants attain the hard and soft skills they need for long-term 
employability. The WIB places strong emphasis on placement in post-secondary 

6 This means that the direct sales and income effects are essentially the same.

Table 11. Benefits and Costs of Youth  
Program ($ Thousands)

INCOME

Present value of projected benefits $322

Costs $6,162

Benefit-cost ratio 0.05
Source: EMSI.



Analysis of Worksystems, Inc.—Program Year 2009 21

education, recognizing that the same factors that make a good student also make 
a good employee. As such, there are a number of economic and social benefits that 
the youth program generates but that are not quantified in Table 11. For example, 
attaining higher levels of education is statistically correlated with improved social 
behaviors, such as reduced crime, increased volunteerism, reduced tobacco and alco-
hol abuse, etc. These are incidental benefits of the youth program that are difficult to 
quantify but still worth mentioning. 

O V E R A L L

Table 12 presents a summary of the benefit-cost ratios for the adult, dislocated 
worker, and youth programs. Benefits comprise the income effects from Tables 8, 9, 
10, and 11, while costs comprise the total funding received by Worksystems to run 
the programs. Dividing the total benefits of all programs by the total costs of the 
programs yields a 5.17 benefit/cost ratio, i.e., every dollar in WIA funding will gen-
erate a cumulative added value of $5.17 over the next ten-year period.

Table 12. Summary of Benefits and Costs of WIA Programs ($ Thousands)
BENEFITS COSTS RATIO

Adult program $8,845 $3,563 2.48

Dislocated worker program $79,668 $7,454 10.69

Combined adult/dislocated worker programs $88,513 $11,017 8.03

Youth program $322 $6,162 0.05

Overall (all programs) $88,835 $17,179 5.17
Source: EMSI IO model.
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4.  
REGIONAL 
ECONOMIC  
IMPACT 
ANALYSIS  
OF WIB  
OPERATIONS

In the previous chapter we present the results of our benefit-
cost analysis of WIA programs. In this chapter we address an 
entirely different issue, namely, the regional economic impacts 
of WIB operations. Regional impact analysis is a standard 
approach for measuring the effect of an organization’s activities 
on the structure of a regional economy. Results are typically 
measured in terms of changes in regional jobs and income.

Economic impact analysis is distinct from benefit-cost analysis 
in that it focuses on a single time period and does not project 
impacts into the future, nor does it factor in costs incurred by 
stakeholders. The benefit-cost analysis in this report also has an 
explicitly national backdrop, tracking both benefits and costs on 
a national accounting basis. In contrast, the economic impact 
analysis presented in this chapter has a regional focus, high-
lighting the role of the WIB in the annual formation of regional 
jobs and incomes. This information is of particular importance 
to local constituents interested in learning more about the 
WIB’s “good neighbor” effect on the regional economy. 

A P P R O A C H

Worksystems generates economic benefits in the region in 
a variety of ways. The WIB is an employer and a buyer of 
goods and services. On top of this, it brings federal and state 
dollars into the region, directing a large portion of these to 
third-party service providers.7 These various expenditure ripple 
through the regional economy creating additional jobs and 
income.8  

7 At the national level, the impact of WIB operations would be near zero, 
since every dollar of Federal and state funds that were injected into the U.S. 
economy originated from the U.S. economy anyway. At the regional level 
this is no longer the case; however, there is wide variance across regions in 
the degree to which Federal and state funds represent an injection. Until 
clearer regional cross-hauling effects of public monies can be captured in 
the data, we chose to assume that all Federal and state dollars received by 
the WIB during the program year were regional injections.

8 As noted in Section 1, income refers to the sum of labor income (i.e., wages 
and salaries) and non-labor income (i.e., profits, rents, and other). Together 
labor and non-labor income comprise a region’s total gross regional product, 
or GRP.
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In this study we rely on a specialized input-output (IO) model that shows the inter-
connection of industries, government, and households in a given area. Each category 
of impacts estimated by the IO model is subdivided into the following two effects: 
the direct effect and the indirect effect. The direct effect comprises the changes in 
economic activity due to the first round of spending by the WIB, its employees, and 
its program operators. The indirect effect refers to the additional jobs and income 
created in the economy through the action of economic multipliers built into 
the regional IO model. For more information on the EMSI IO model, please see 
Appendix 2.

In calculating the impacts, we begin by mapping payroll and the WIB’s purchases 
for supplies, services, and other supporting activities to the 21 top-level industry 
sectors of the IO model (see Table 1). For example, the WIB’s expenditures for 
telephone and communications affect vendors in the “information” industry, so we 
allocate those expenditures to that industry. Similarly, we allocate the WIB’s expen-
ditures for professional services to the “professional and technical services” industry. 
All of the WIB’s other expenditures are allocated to the different industry sectors in 
a similar fashion, depending on which industries the WIB’s expenditures are most 
likely to affect.

Not all of the WIB’s expenditures occur locally, however, so we must adjust the gross 
figures to account for monies that leak outside the region. To do this, we request 
data from Worksystems on the percent of funds directed to program operators that 
are located in the region, an estimated 95%. To Worksystems’ remaining expendi-
tures we apply industry-specific regional purchase coefficients, or RPCs, to deter-
mine what portion of them occurs in the region and what portion leaks outside the 
region.9 With these adjustments, we are able to generate the direct sales effect of 
Worksystems on the regional economy. 

The indirect sales effect we calculate by running direct sales through the IO model’s 
multiplier matrix. This provides an estimate of how the spending of Worksystems 
affects the inputs and outputs of other industries in the region. We then convert 
both the direct and indirect sales effects to regional jobs and income by means of 
jobs-to-sales and income-to-sales ratios, also provided by the IO model. 

Here a brief note on the application of indirect (or multiplier) effects is in order. OMB 
guidelines explicitly recommend against the inclusion of multiplier effects in national 
benefit-cost analyses. Following OMB’s directive, therefore, our national-level ben-

9 Regional purchase coefficients are a measure of the proportion of the total demand for a good or 
service that is supplied by vendors in the region. An RPC of 0.6, for example, means that 60% of the 
demand for that commodity is met by local vendors, while the remaining 40% of the demand is met 
by imports. 
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efit-cost analysis presented in the previous chapter excludes multiplier effects. Here, 
however, where our focus is not national-level benefits and costs but rather regional 
economic effects, the inclusion of multiplier effects is most appropriate.  

R E S U LT S

Table 13 presents the direct and indirect income and jobs effects of Worksystems. 
The direct income effect—equal to $3 million—comprises the total salaries and 
wages (excluding benefits) paid to Worksystems employees during the reporting 
year. The indirect effect, or $2.5 million, comprises the additional rounds of income 
created in the region as the WIB and its employees spend money for supplies and 
services. The associated multiplier is 1.83, i.e., every dollar of payroll at the WIB 
yields $0.83 in income in the economy. 

The corresponding jobs effect of Worksystems is 34 direct jobs, equal to the number 
of FTE employees who work at the WIB. The WIB also accounted for 33 indirect 
jobs. Altogether the WIB directly and indirectly supported 67 jobs in the regional 
economy, for an overall jobs multiplier 
of 1.98 (i.e., every FTE employee at the 
WIB yields an additional 0.98 jobs in 
the economy).

In addition to the impacts generated 
by Worksystems and its employees, 
the funds that the WIB administers to 
third-party service providers to operate 
programs also have an impact on the 
economy. As shown in Table 14, these 
expenditures generate $19.5 million 
in income and support 447 jobs in the 
regional economy. 

Not included in these results but 
worth mentioning is the regional effi-
ciency effect that is created in the local 
economy as the WIB works to match 
jobseekers to employers, saving both 
stakeholder groups considerable time 
and effort. Productivity effects also increase regional income through the increased 
skills and added productivity of participants who undergo training through a WIB-

Table 13. Operations Effect, PY 2009  
($ Thousands) 
EFFEC T INCOME JOBS

Direct effect $2,980 34

Indirect effect $2,459 33

Total $5,438 67

Multiplier 1.83 1.98
* Numbers may not add due to rounding.
Source: Based on data supplied by Worksystems and out-
puts of the EMSI IO model.

Table 14. Effect of Funds Administered  
to Program Service Providers, PY 2009  
($ Thousands)
EFFEC T INCOME JOBS

Direct effect $15,208 355

Indirect effect $4,326 92

Total $19,534 447

Multiplier 1.28 1.26
* Numbers may not add due to rounding.
Source: Based on data supplied by Worksystems and out-
puts of the EMSI IO model.
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sponsored program. Tracking these effects is a worthy yet costly endeavor that is 
beyond the scope of the present research. Accordingly, we limit our regional impact 
analysis to the effect of WIB operations and its program operators, essentially 
assuming that the efficiency and productivity effects are zero. To the extent that 
these effects exist, however, our regional impact analysis should thus be considered 
conservative.  
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5.  
CONCLUSION

The results of this study demonstrate the benefits and costs 
of Worksystems’ WIA-funded programs and the economic 
impacts generated by WIB operations in the regional econ-
omy. Participants of Worksystems’ adult, dislocated worker, 
and youth programs who exited in PY 2009 and who found 
and retained employment are projected to generate a present 
value of $88.8 million in direct income over the next ten-year 
period. These benefits will generate a cumulative added value 
of $5.17 to the public as a whole for every WIA dollar spent. 
In addition, Worksystems directly and indirectly generated 
$5.4 million in income and supported 67 jobs in the region, 
while the funds that the WIB administered to program service 
providers generated an additional $19.5 million in income and 
supported 447 jobs. 

It is anticipated that the results of this study and subsequent 
studies can be used as a performance benchmark for Work-
systems, as well as for other WIBs that participate in the same 
research. Additional benefits of Worksystems that are not 
reflected in this study but that are worth mentioning include 
the following:

1. Increase in income, property, and sales tax revenues as a 
result of employment outcomes;

2. Avoided welfare and unemployment costs to govern-
ment;

3. Social benefits related to increased employability (par-
ticularly for youth), such as reduced crime and improved 
quality of life;

Further research and data collection will be required in order 
to fully capture the impact of these benefits.
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APPENDIX 1: ASSUMPTIONS  
AND METHODOLOGY FOR  
BENEFIT-COST ANALYSIS

This appendix describes the background assumptions and methodology used to 
derive the future earnings stream and corresponding benefit-cost ratios for WIA 
programs. Our approach involves the following four steps: 

1. Calculate the average earnings change of  WIA participants.

2. Project the earnings change ten years out into the future. 

3. Estimate the direct non-labor income effects. 

4. Derive the benefit-cost ratio.

The following sections describe these four steps in greater detail. 

C A L C U L AT I N G  T H E  A V E R A G E  E A R N I N G S  C H A N G E

Data collected from the WIB provide the earnings of participants in the second and 
third quarters prior to receiving WIA services and in the second and third quarters 
after participants find employment. This information supplies the raw data needed 
to derive the pre-post test results for participants before and after WIA intervention. 

As shown in Table 4, the average six-month earnings change for adults is $2,322, 
equal to post-program earnings of $12,582 less pre-program earnings of $10,260. 
Post-program earnings are reported in current dollars, so we likewise inflate pre-
program earnings to current dollars so that we can determine the real (as opposed 
to nominal) earnings change. After adjusting for inflation, we convert the six-month 
earnings change to an annual figure by multiplying it by two, which yields a change 
in earnings of $3,864 for the entire year. This defines the upper limit earnings 
change that correlates with the effect of  WIA. We calculate the earnings change for 
dislocated workers and for youth in a similar fashion, with important modifications 
described later in this section.
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Limitations of the approach
An inherent weakness in calculating the average earnings change using only six 
months’ worth of data is Ashenfelter’s dip, i.e., the empirically-observed pattern 
that the earnings of participants generally decline or “dip” in the period just before 
participation in a government workforce program. This phenomenon was originally 
recognized by Ashenfelter (1978) and has been a common pattern in many work-
force programs to date, including the WIA adult and dislocated worker programs. 
For dislocated workers this “dip” is not an issue because we do not factor their 
recorded pre-program earnings into the analysis for reasons stated later in this sec-
tion. For adults, we assume that any drop in earnings that may occur shortly before 
participation will persist absent WIA intervention. As such, no adjustment in the 
pre-post earnings change is necessary.

Some might also argue that the analysis is subject to selection bias because we 
base the results solely on the earnings of individuals who find and retain employ-
ment, ignoring those who exit the program without a positive outcome. However, 
participants who exit the program before finding a job (i.e., dropouts or soft exits) 
incur costs of WIA services, but we do not credit any subsequent benefits that they 
generate to WIA because they do not find a job through the program. Essentially 
we assume that their outcome is zero. In our benefit-cost analysis we weigh all WIA 
costs—including those used to serve participants without a positive outcome—
against a benefits stream that is limited only to individuals who retain employment. 
This approach underscores the conservative nature of the analysis.

Simulating dislocated worker pre-program earnings
In applying the pre-program and post-program earnings differential, we make the 
fundamental assumption that the intervention of  WIA cannot harm an individual’s 
earning potential. It can only keep the individual’s earnings at the same level or 
increase them from what they were before. This assumption particularly comes into 
play in the case of dislocated workers where participants are sometimes unable to 
find jobs that pay as well or better than their previous employment. As such, the 
difference between their pre-program earnings and their post-program earnings 
may be zero or even negative. 

Clearly WIA cannot be held liable for the decline in earnings for dislocated work-
ers, so our solution is to simulate the pre-program earnings that dislocated workers 
would have received in the absence of any WIA services. Earnings are in large part 
informed by the occupations that people hold, so the first step in our simulation is 
to create an index of earnings by occupation that we use to scale the average post-
program earnings of participants.  We then calculate the standard deviation for each 
occupation code. Our assumption is that the maximum earnings change that WIA 
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can claim for dislocated workers is defined by one standard deviation below the 
scaled post-program earnings for the occupations where participants find employ-
ment. 

However, a portion of the maximum earnings change is attributable to the natural 
ability of the participants themselves, not to WIA. This is particularly the case for 
dislocated workers, who tend to have more workforce experience and stronger labor 
market attachments than other WIA participants. To account for this, we adjust the 
maximum earnings change according to the earnings percentile where participants 
find employment. The adjustment is based on the assumption that participants in 
the lowest earnings percentiles will benefit the most from WIA services (i.e., they 
are the least likely to find meaningful employment without the help of  WIA) and 
those in the highest earnings percentile will benefit the least from WIA services 
(i.e., they are the most likely to find meaningful employment without the help of 
WIA). This reduction is conducted linearly.

The final step is to calculate the difference between the simulated pre-program 
earnings of dislocated workers and their average post program earnings from Table 
4 ($16,237). This yields the average six-month earnings change used to calculate 
the associated benefits of the program, a total of $2,596 per dislocated worker who 
enters employment.

P R O J E C T I N G  E A R N I N G S  I N T O  T H E  F U T U R E

In the previous section we describe how we derive the average earnings change 
of participants as a result of  WIA intervention. In this section we discuss how we 
project this earnings change into the future, adjust for counterfactuals and the decay 
rate, and apply a discount rate to calculate the present value of the participants’ 
future earnings stream. 

Applying the growth function
To project earnings forward we use a standard log-linear earnings growth function 
as a smooth predictor of earnings over time. See for example Mincer (1974), Willis 
(2001), and Heckman, Lochner, and Todd (2006). Earnings projections are in con-
stant dollars, so we use a real discount rate when calculating their present value, as 
discussed later in this appendix. 

To increase the plausibility of the assumptions, we limit the time horizon to ten 
years. This is because a high proportion of  WIA participants are likely to have 
received core services, which are generally short-term and require minimal staff 
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assistance. This type of service often results in benefits that are short-lived, while the 
benefits of training services tend to be greater and last longer. 

Adjusting for counterfactuals
The fundamental problem in analyzing WIA or any other government program is 
that no person can be a participant and a non-participant at the same time, mak-
ing it impossible to observe the outcomes of both situations simultaneously. For 
this reason, researchers often form a comparison group with a similar economic 
and employment profile to control for variables outside of  WIA that may be caus-
ally related to the results. However, the only comparison group pools from which 
researchers can draw a sufficient number of observations are other government-
funded workforce programs, which are simply another form of treatment under a 
different legislation.  

Our solution, therefore, is to forgo the comparison group and simulate a hypotheti-
cal situation where WIA participants received no treatment at all. The limitation 
of this approach, however, is that we are unable to empirically account for causal 
factors that a standard quasi-experimental analysis with a comparison group would 
implicitly be able to address. Age, gender, ethnicity, educational level, geographic 
location, employment history, and socioeconomic background are among a wide 
range of characteristics that can potentially influence an individual’s ability to find 
and retain employment without the intervention of  WIA or other government pro-
grams. We cannot credit to WIA any earnings that participants are able to accrue 
on their own, so adjusting for these factors is a necessary and inherent part of our 
benefit-cost analysis.

The question we are thus trying to answer is this: If participants do not receive 
treatment from WIA, how many of them will eventually be able to find and retain 
employment on their own and achieve the same future earnings stream? We include 
a time factor in our analysis under the assumption that the probability that par-
ticipants can find a job that pays equally well as the job they find through WIA 
is relatively low in the early years of the time horizon.  Over time this probability 
increases as participants seek out and leverage alternative resources to find job open-
ings, apply for positions, and enhance their short- and long-term employability 
through skills training. By the end of the ten-year period, we assume that nearly all 
participants are able get a job of equal pay without the help of  WIA, so the por-
tion of the future earnings stream that we credit to WIA is very small. A sensitivity 
analysis to test the plausibility of our assumptions appears in Appendix 3.

Some might argue that many participants exhaust all of their resources to find a 
job on their own before they register for WIA or other publicly-funded services. 
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Essentially public services are the last opportunity for these participants to find 
employment. If this is the case, the counterfactual adjustment that presumes that 
individuals would be able to find a job without help from WIA is highly conserva-
tive. Clearly, though, there is a wide variance in the extent to which participants 
are able to search for a job on their own before registering in a government-funded 
program. Some participants register for services immediately upon becoming unem-
ployed, others explore all of their options to find employment before registering, and 
the rest fell somewhere in between. As such we feel that our counterfactual adjust-
ment is a reasonable “middle of the road” assumption.

An additional counterfactual argument must be mentioned here. When WIA 
participants find employment, they prevent other potential candidates from get-
ting the same position, a phenomenon which economists sometimes refer to as the 
“displacement” factor. Displacement is less of a concern when unemployment is 
low, since fewer people apply for the same position at the same time. When unem-
ployment is high, on the other hand, more people apply for the same position, 
thereby increasing the probability that employers will fill positions with non-WIA 
participants. The extent to which displacement affects the outcome of the results 
is unknown, and the data required to estimate its effects is limited at best. Because 
of this, we encourage readers to bear in mind that there may be some displacement 
effects that inform the outcomes of the study but that are outside the scope of the 
analysis to quantify.

Applying a decay rate
The previous section addresses the question of counterfactuals and the estimated 
portion of the future earnings stream that can reasonably be credited to WIA.  A 
second question that our analysis addresses is the decay rate of  WIA intervention. 
In other words, at what point does the effect of  WIA on the future earnings stream 
of participants ultimately wear off?

Data from the WIB supplies us with information on the retention rates of par-
ticipants in three consecutive quarters after the quarter in which participants exit 
the WIA program (i.e., the exit quarter).  The DOL common measures define the 
retention rate as a fraction where the numerator is the number of participants who 
are employed in both the second and third quarters after the exit quarter, and the 
denominator is the number of participants who are employed in the first quarter 
after the exit quarter. Both the numerator and the denominator are based on par-
ticipants who are employed in the first quarter after the exit quarter. 

By applying the retention rate we are able to determine the number of participants 
who drop out of the workforce by the end of the first year in the ten-year time hori-
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zon. Participants leave the workforce for any number of reasons, whether because 
they are in a short-term position, or because they lack the skill set to maintain long-
term employment, or because they have personal or family-related concerns that 
affect their ability to keep their jobs.  Once a participant drops out of the workforce, 
we assume that the effect of  WIA has completely worn off and will not be renewed 
for the duration of the time horizon. This is the case even if participants register for 
WIA services again and re-enter the workforce at a later date, since at that point 
their future earnings are no longer related to the services received in the current 
program year.  

Beyond the first year of the time horizon, we simulate the employment retention of 
participants based on the standard entropy decay equation

 r(t) = N + (r0 × N)e k, k < 0

where N is the normal rate of unemployment, r0 is the initial retention rate, and k is 
a negative constant. Given these parameters, the rate of unemployment for partici-
pants starts off relatively low at the start of the time horizon (when they find jobs), 
rises steeply in the next few years as individuals drop out the workforce, and then 
begins to level off as the rate of unemployment approaches normal levels.

Because the decay rate is likely to vary by service level, the negative constant k is 
assumed to be 0.5 for participants who receive core or intensive services (i.e., they 
have a higher decay rate) and 0.2 for participants who receive training services 
(they have a lower decay rate). This is because core services are generally short-term 
and require little to no staff assistance, generating benefits that wear off relatively 
quickly. The benefits of training services, however, typically last longer because par-
ticipants receive more staff assistance and because they acquire skills that increase 
their long-term employability. For a sensitivity analysis of the negative constant k, 
see Appendix 3. 

Discounting to current-year dollars
Discounting is a standard procedure in benefit-cost analysis where researchers 
account for the time value of money. For example, $1,000 in higher earnings real-
ized ten years in the future is worth much less than $1,000 in the present. All future 
values must therefore be expressed in present value terms in order to compare them 
with investments (i.e., costs) made today. The rate of interest that converts future 
benefits to current year dollars is called the discount rate. 

The selection of an appropriate discount rate can become an arbitrary and con-
troversial undertaking. As suggested in economic theory, the discount rate should 
reflect the investor’s opportunity cost of capital, i.e., the rate of return one can 
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reasonably expect to obtain from alternative investment schemes. In this study we 
assume a 1.5% real discount rate, which is already adjusted to eliminate the effect of 
expected inflation. In today’s volatile economy, a 1.5% discount rate is arguably high 
given that the ten-year real discount rate published by the Office of Management 
and Budget (OMB) is only around 1%.  To the extent that a higher discount rate 
generates lower present values, our results may be considered conservative. 

E S T I M AT I N G  N O N - L A B O R  I N C O M E  E F F E C T S

Having applied the discount rate to the future earnings stream of participants, we 
collapse the earnings trajectory to a single number for use in the benefit-cost cal-
culations. In this section we describe how we derive the direct non-labor income 
effects associated with this increase in regional earnings. 

Non-labor (or “non-earnings”) income consists of monies gained through invest-
ments, including dividends, interests, and rent. Growth in the non-labor income 
share of the economy occurs as increases in regional earnings lead to corresponding 
increases in investment through the added productivity of new and existing capital 
(i.e., buildings, equipment, and everything else). Measuring the non-labor income 
effect requires use of EMSI’s regional IO model, which supplies data on labor and 
non-labor income by industry in the local economy. For more information on 
EMSI’s IO model, please see Appendix 2.

Before calculating non-labor income effects, we must first convert the data provided 
by the WIB into a format that is compatible with the IO model. When participants 
enter employment, WIBs record their occupation according to the 23 major groups 
of the Standard Occupational Classification (SOC) system developed by the U.S. 
Bureau of Labor Statistics. Because EMSI’s IO model is organized by industry 
instead of by occupation, however, we apply inverse staffing patterns to allocate the 
SOC data provided by the WIB to the 20 top-level NAICS industries  where those 
occupations are likely to occur. 

We also use the IO model to build an index of regional earnings, which is necessary 
when allocating the present value of the participants’ future earnings stream to the 
industry sectors of the IO model. We create this index by taking the average earn-
ings per worker in each industry and dividing them by the overall average earnings 
per worker in the region as a whole. For example, if the average individual in the 
region earns $50,000 a year and the average individual in the agriculture indus-
try sector (NAICS 11) earns $30,000 a year, then the scalar for that industry is 0.6 
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($30,000/$50,000). 

With our SOC-to-NAICS mapping and the index of regional earnings, we take the 
present value of the participants’ future earnings stream and disaggregate it to the 
industry sectors of the IO model using the scalar for each industry. We then multi-
ply the disaggregated figures times the number of participants who enter employ-
ment in each sector to derive the total earnings effect by industry in the region. 
The next step is to derive the non-labor income effect, which is done simply by 
multiplying the industry-specific earnings figures times the corresponding ratio of 
non-labor income to labor income (i.e., earnings) for each industry in the region.  
The sum of the earnings effect and the non-labor income effect comprises the total 
benefits against which we weigh the associated costs of the WIA programs to derive 
the benefit-cost ratio.

Note that our calculation of  WIA program benefits does not include multiplier 
effects in accordance with the guidelines set by the OMB for analyzing Federal 
programs. In general, the OMB recommends that benefit-cost analyses of govern-
ment programs should assume that all resources are fully employed and should thus 
exclude the secondary effects of expenditures on jobs and income. By not includ-
ing multiplier effects in the analysis we are adopting a conservative approach that 
is likely to understate the benefits of  WIA, particularly from the perspective of the 
region where the greater proportion of benefits occurs. 

D E R I V I N G  T H E  B E N E F I T - C O S T  R AT I O

In the fourth and final step of the benefit-cost analysis, we take the total benefits 
generated by each program and divide them by the associated costs of the programs 
to derive a benefit-cost ratio. Benefits include the sum of the direct earnings effect 
and the associated non-labor income effect, while costs include the public monies 
used to fund each WIA program during the analysis year. 

With regard to the cost component of the analysis, readers should bear in mind 
that a significant portion of WIA money is spent on participants who receive ser-
vices without finding a job. Therefore, we are essentially overstating the effective 
cost per completer by allocating the full cost of the program to those who find and 
retain employment during the program year. If we were to limit the costs to just 
those incurred by participants who find and retain employment, the analysis would 
certainly yield higher benefit-cost ratios. However, the purpose of the analysis is to 
estimate the benefit-cost ratio for WIA programs as a whole, which means taking 
all benefits generated by all participants (not just those with a positive outcome) and 
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dividing by all costs. Because our analysis is based on the earnings change of partici-
pants over the course of the analysis year, the benefits generated by participants who 
do not retain employment is necessarily assumed to be zero.

It is also important to note that determining the true cost of WIA programs is 
complicated by a collection of issues arising from the fungible nature of revenues, 
sunk capital costs, the indivisibility of certain inputs, and other concerns. As such, 
revenues that are dedicated to WIA programs might be used to fund other WIB 
activities, causing an overstatement of actual WIA costs. However, the reverse might 
occur as well, where non-WIA funds support WIA activities, causing an under-
statement of the actual costs of WIA programs. For the purpose of this analysis, 
we assume that overstatement on the one hand is offset by understatement on the 
other.  



Analysis of Worksystems, Inc.—Program Year 2009 36

APPENDIX 2: EMSI’S  
INPUT-OUTPUT MODEL

EMSI’s input-output model represents the economic relationships among a region’s 
industries, with particular reference to how much each industry purchases from 
each other industry. Using a complex, automated process, EMSI can create regional-
ized models for geographic areas comprised by counties or ZIP codes in the United 
States. 

Primary data sources are the following:

1. The Industry Economic Accounts from the Bureau of Economic Analysis 
(BEA); specifically the “make” and “use” tables from the annual and bench-
mark input-output accounts.

2. Regional and national jobs-by-industry totals, and national sales-to-jobs 
ratios (from EMSI’s industry employment and earnings data process).

3. Proprietor earnings from State and Local Personal Income Reports (BEA).

The data and information presented in this appendix are for illustrative purposes 
only and do not reflect a particular industry or region. Additional detail on the 
technical aspects of the model is available upon request; however, we are unable to 
provide information that discloses confidential or proprietary methodology.

Creation of the national Z matrix
The BEA “make” and “use” tables (MUTs) show which industries make or use 
which commodity types. These two tables are combined to replace the industry-
commodity-industry relationships with simple industry-industry relationships in 
dollar terms. This is called the national “Z” matrix, which shows the total amount in 
dollars that each industry purchases from other industries. Industry purchases run 
down the columns, while industry sales run across the rows.

Table A1: Sample “Z” matrix ($ millions) 
INDUSTRY 1 INDUSTRY 2 . .  . INDUSTRY N

Industry 1 3.3 1,532.5 . . . 232.1

Industry 2 9.2 23.0 . . . 1,982.7

. . . . . . . . . . . . . . .

Industry N 819.3 2,395.6 . . . 0
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The value 1,532.5 in Table A1 means that Industry 2 purchases $1,532,500,000 
worth of commodities or services from Industry 1. The whole table is basically an 
economic double-entry accounting system, configured so that all money inflows 
have corresponding outflows elsewhere.

We create two separate Z matrices since there are two sets of MUTs—annual and 
benchmark. The benchmark data are produced every five years with a five-year lag 
and specify up to 500 industry sectors; annual data have a one-year lag but specify 
only 80 industrial sectors.

The basic equation is as follows: 

 Z = VÔ–1U

where V is the industry “make” table, Ô–1 is a vector of total gross commodity out-
put, and U is the industry “use” table. 

In reality, this equation is more complex because we also need to “domesticate” the 
Z matrix by removing all imports. This is needed because we are creating a “closed” 
type of national model. In addition, there are a number of modifications that need 
to be made to the BEA data before the calculations can begin. These are almost all 
related to the conversion of certain data in BEA categories to new categories that 
are more compatible with other data sets we use in the process. Describing them in 
detail is beyond the scope of this appendix. 

Disaggregation of the national Z matrix
The previous step resulted in two national Z matrices—one based on the bench-
mark BEA data (five years old, approximately 500 industries) and the other based 
on the annual BEA data (one year old, but only about 80 industries). These initial 
national Z matrices are then combined and disaggregated to 1,125 industry sectors. 
Combining them allows us to capitalize on both the recency of the annual data and 
the detail of the benchmark data. The disaggregation is performed for each initial Z 
matrix using probability matrices that allow us to estimate industry transactions for 
the more detailed sectors based on the known transactions of their parent sectors. 
The probability matrix is created from detailed EMSI industry earnings data, which 
are available for all 1,125 sectors and are created using a separate process.

Creation of the national A matrix
The national disaggregated Z matrix is then “normalized” to show purchases as per-
centages of each industry’s output rather than total dollar amounts. This is called the 
national “A” matrix.

Each cell value in Table A2 represents the percentage of a column industry’s output 
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that goes toward purchasing inputs from each row industry. Thus, the cell contain-
ing .112 in the table means that Industry 2 spends 11.2% of its total output to obtain 
inputs from Industry 1. 

Regionalization of the A matrix
To create a regional input-output model, we regionalize the national A matrix using 
that region’s industry mix. The major step in the process is the calculation of per-
industry out-of-region exports. This is performed using a combination of the fol-
lowing standard techniques that are present in the academic literature:

1. Stevens regional purchase coefficients (RPCs);

2. Simple location quotient of value added sales, and;

3. Supply/demand pools derived from the national A matrix.

We try to maximize exports in order to account as fully as possible for “cross-haul-
ing,” which is the simultaneous export and import of the same good or service to 
and from a region. Cross-hauling is quite common in most industries.

The A-matrix regionalization process is automated for any given region for which 
industry data are available. Although partially derived from national figures, the 
regional A matrix offers a best possible estimate of regional values without resort-
ing to costly and time-consuming survey techniques, which in most cases are com-
pletely infeasible.

Creating multipliers and using the A matrix
Finally, we convert the regional “A” matrix to a “B” matrix using the standard Leon-
tief inverse B = (I − A)–1. The “B” matrix consists of inter-industry sales multipliers, 
which can be converted to jobs or earnings multipliers using per-industry jobs-to-
sales or earnings-to-sales ratios.

The resulting tables and vectors from this process are then used in the actual end-
user software to calculate regional requirements, calculate the regional economic 
base, estimate sales multipliers, and run impact scenarios.

Table A2: Sample “A” matrix 
INDUSTRY 1 INDUSTRY 2 . .  . INDUSTRY 1125

Industry 1 .001 .112 . . . .035

Industry 2 .097 0 . . . .065

. . . . . . . . . . . . . . .

Industry 1125 .002 .076 . . . 0
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APPENDIX 3: SENSITIVITY ANALYSIS

Sensitivity analysis is the process by which researchers determine how variations 
in the background data and assumptions impact the results of the study. When the 
magnitude of the results is highly sensitive to a particular assumption or variable, it 
is essential that there be a high degree of confidence in the accepted assumptions. 
Assumptions that have little impact on the results still need to be reasonable, but 
the degree of confidence in those variables is less constraining. 

A S S U M P T I O N S

In this appendix we test the sensitivity of the results to the following four variables: 
(1) the discount rate; (2) the average number of years that WIA participants would 
need to find a job of equal pay without receiving services; (3) the decay rate; and (4) 
the retention rate. These variables all affect the WIA benefit-cost analysis presented 
in Chapter 3. More detail on the use of these variables is found in Appendix 1. 

Discount rate
Table A3 tests the sensitivity of the benefit-cost ratio for each WIA program to 
variations in the assumed discount rate. As discussed in Appendix 1, we apply a real 
discount rate of 1.5% because the projected earnings stream of participants is in real 
(as opposed to nominal) terms. Base case results using the 1.5% discount rate appear 
in the middle column of Table A3, with variations of plus or minus 17%, 33%, and 
50% on either side. Analyses are then redone introducing one change at a time, 
holding all other variables constant.

As expected, the discount rate has an inverse relationship with the results, i.e., 
reductions in the discount rate lead to corresponding increases in the benefit-cost 

Table A3. Sensitivity Analysis of Discount Rate 
 -50%  -33% -17% BASE CASE 17%  33% 50% 

Discount rate 0.8% 1.0% 1.3% 1.5% 1.8% 2.0% 2.3%

Adult 2.51 2.50 2.49 2.48 2.47 2.46 2.45

Dislocated worker 10.81 10.77 10.73 10.69 10.65 10.61 10.57

Youth 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Overall 5.23 5.21 5.19 5.17 5.15 5.13 5.11
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ratios, and vice versa. For example, lowering the discount rate from 1.5% to 0.8% 
causes the combined benefit-cost ratio to increase from 5.17 to 5.23. Similarly, rais-
ing the discount rate from 1.5% to 2.3% reduces the combined benefit-cost ratio 
from 5.17 to 5.11. In all cases the combined benefit-cost ratio remains above 1.0, 
even given fairly large variations in the base case assumption.

Time to employment without intervention
Table A4 demonstrates how the results are affected by changes in the assumed 
length of time it would take participants to find a job of equal pay on their own had 
they not registered at the WIB for services (measured in terms of years). This vari-
able naturally has a high degree of variance depending on the inherent characteris-
tics of the participants, the level of service they receive, and the type of program in 
which they enroll. The base case assumption is 2.5 years for participants who receive 
training-related services and 0.5 years for participants who do not receive training-
related services. For the sake of simplicity, we perform the sensitivity analysis on just 
the 2.5 year assumption for training-related participants. As before, we bracket this 
assumption by plus or minus 17%, 33%, and 50% variations.

Clearly results are sensitive to this variable. This is understandable since, the less 
time it takes participants to find a job that pays as well as the one they find with 
WIA’s help, the fewer benefits the model is able to credit to WIA intervention. 
Nonetheless, the results are still reasonable even given the most conservative of 
assumptions. 

Decay rate
Table A5 varies the negative constant, k, from the entropy equation provided in 
Appendix 1. This variable determines the rate at which the effect of WIA treatment 
on participants wears off once they enter the workforce. In the model the decay rate 
is assumed to be 0.2 for participants who receive training-related services and 0.5 
for participants who do not receive training-related services. We test the sensitiv-
ity of the 0.2 assumption for training-related participants in Table A5. Note that 
increasing the decay rate lowers the benefit-cost ratio while decreasing the decay 

Table A4. Sensitivity Analysis of  Time to Employment Without Intervention 

  -50%  -33%  -17%
BASE 
CASE 17% 33% 50% 

Time to employment (no. of years) 1.3 1.7 2.1 2.5 2.9 3.3 3.8

Adult 2.38 2.41 2.45 2.48 2.52 2.56 2.59

Dislocated worker 10.41 10.50 10.60 10.69 10.78 10.86 10.94

Youth 0.05 0.05 0.05 0.05 0.06 0.06 0.06

Overall 5.03 5.07 5.12 5.17 5.22 5.26 5.31
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rate raises the benefit-cost ratio. Although this variable has implications for the spe-
cific programs, it does not affect the combined benefit-cost ratio to the same extent. 

Retention rate
Lastly we measure the sensitivity of the results to the retention rate. As described in 
Chapter 2 and in Appendix 1, the retention rate is a variable supplied by the WIB 
and is expressed as a percentage where the numerator is the number of people who 
are in employment in the second and third quarters after the exit quarter. Because 
each program has a unique retention rate, the sensitivity analysis must be done sep-
arately for each of the respective program retention rates. The range around the base 
case is plus or minus 10% unless that exceeds rational bounds (i.e., where retention 
rates are in excess of 100% or less than 0%). 

As seen in the table, increasing the retention rate has positive effects on the benefit-
cost ratio for all programs. This emphasizes the importance of ensuring that partici-
pants find a job that is well-suited to their skill set and has long-term sustainability.

C O N C L U S I O N

This sensitivity analysis demonstrates the reasonableness of the accepted assump-
tions and the range of outcomes that would result were those assumptions increased 
or decreased. Although some assumptions have a greater impact on the resulting 
benefit-cost ratios than others, all accepted base case scenarios appear reasonable, 
if not conservative, even when conditions are changed to the highest or lowest 
extremes. 

Table A5. Sensitivity Analysis of Decay Rate 
   BASE CASE   

DECAY RATE 0.2 0.2 0.2 0.2 0.3

Adult 2.48 2.48 2.48 2.48 2.48

Dislocated worker 10.72 10.70 10.69 10.67 10.66

Youth 0.05 0.05 0.05 0.05 0.05

Overall 5.19 5.18 5.17 5.16 5.16

Table A6. Sensitivity Analysis of Retention Rate 

 ADULT DISLOCATED WORKER YOUTH

 RATE B/C RATIO RATE B/C RATIO RATE B/C RATIO

10% 91.2% 2.73 89.9% 11.76 70.8% 0.06

5% 87.1% 2.61 85.8% 11.22 67.6% 0.05

Base case 82.9% 2.48 81.7% 10.69 64.4% 0.05

-5% 78.8% 2.36 77.6% 10.15 61.2% 0.05

-10% 74.6% 2.23 73.5% 9.62 58.0% 0.05
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APPENDIX 4: GLOSSARY OF TERMS

Adult/Dislocated Worker programs: Programs offered under the Workforce Invest-
ment Act (WIA) designed to increase the employment, retention, earnings, and 
occupational skill attainment of unemployed adults or dislocated workers who have 
lost their jobs due to plant closure, layoff, or other reasons outside of the individuals’ 
control

Average earnings: Of those who are employed in the first, second, and third quarters 
after the exit quarter, total earnings in the second and third quarters after the exit 
quarter divided by the number of participants who exit during the quarter; a com-
mon measure

Common measures: Performance measures used to assess program effectiveness; 
includes the entered employment rate (EER), retention, and average earnings

Direct effect: Changes in economic activity due to the first round of spending by the 
WIB and its employees

Entered employment rate (EER): Of those who are unemployed at the date of partici-
pation, the number of participants who are employed in the first quarter after the 
exit quarter divided by the number of participants who exit during the quarter; a 
common measure

Income: Sum of labor income (i.e., wages and salaries) and non-labor income (i.e., 
profits, rents, and other)

Indirect effect: Additional jobs and income created in the economy as the businesses 
patronized by the WIB spend money in the region to purchase even more supplies 
and services

Multiplier: Factor of change that occurs in a region’s industries as a result of eco-
nomic activity in another industry

NAICS: North American Industry Classification System

Retention rate: Of those who are employed in the first quarter after the exit quarter, 
the number of participants who are employed in both the second and third quarters 
after the exit quarter divided by the number of participants who exit during the 
quarter; a common measure
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SOC: Standard Occupational Classification

Youth program: Program offered under the Workforce Investment Act serving eli-
gible low income youth, ages 14 to 21 (14 to 24 under ARRA), who face barriers to 
employment
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