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Executive Summary 
This document was prepared to assist vocational rehabilitation (VR) executives and 

professionals in calculating a credible return on investment (ROI) for agencies and subdivisions 
of the agencies. As funding levels for state and federal programs are under increased scrutiny, 
the timing and need for ROI information has never been greater. A properly developed ROI is a 
powerful tool that a VR director can use to defend and demonstrate the efficiency of a program 
that assists in employing people with disabilities, especially in an environment that emphasizes 
performance-based budgeting. 

Many directors would like to have an easy template, a cookbook if you will, where 
specific data could be plugged into a set formula and an ROI number could be spit out at the 
other end. This document is not that cookbook. In fact, the consensus of the Prime Study Group 
was that such a cookbook is probably not feasible given the many variables and assumptions that 
are necessary to conduct an ROI study. 

Calculations of ROI can be done for nearly any entity where costs and benefits can be 
determined. Such calculations have been used for many years in the private sector and to some 
extent in the public sector. This document describes how ROI would apply to a VR agency, the 
assumptions that must be considered for a credible ROI study, and resource considerations for 
conducting an ROI analysis.  

This document explains ROI and many of the mathematical assumptions and calculations 
that must be used to make an ROI determination. ROI is defined as the ratio of the net benefits 
from an investment to the cost of the investment. However, the net benefits from providing VR 
services must include a discount rate allowing for future added value. The beneficiaries of the 
public VR program are the participants, employers, and the rest of society. Additionally, the 
benefits of VR may be of significant noneconomic value, which leads to a concept called social 
return on investment (SROI) that applies to society as a whole. 

There are differences between private-sector ROI and public-sector ROI. Since ROI is 
gaining recognition as a means of evaluating accountability, the history of its use in the public 
sector is addressed, beginning with the use by President Johnson in performance budgeting until 
its present use by the Office of Budget and Management in cost-benefit and cost-ratio analysis. 
Of relevance in the public sector, ROI is the calculation of tangible and intangible benefits and 
effects in determining the social net benefit. When considering public programs such as VR, a 
social discount rate (SDR) is utilized. SDR poses a challenge for economists since they are 
forced to estimate future behavior with imperfect information. In addition to the use of ROI in 
VR programs, the document reviews its uses in education, workforce development, and VR of 
veterans with disabilities. 

A strong methodology is a must in determining an accurate ROI. Key elements must be 
defined, including the treatment and analysis population, the time period of analysis, the 
observed outcomes, the costs, and statistical uncertainty. The cost information should include all 
costs, such as direct, indirect, and administrative costs of services provided by the VR agency. 
Many ROI studies have been conducted using varied techniques and sources of data. The 
methodology chapter presents an overview of VR ROI studies conducted by Florida, 
Massachusetts, Utah, Virginia, Washington, and West Virginia, showing how these studies 
applied the key ingredients in their ROI estimations.  

Aside from methodology, the usefulness and accuracy of an ROI study hinge greatly on 
the data sources used. Although the Rehabilitation Services Administration (RSA) collects 
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important data sets necessary for inclusion in an ROI, deficiencies exist in the reporting system 
when evaluating the impact of VR. These deficiencies include a lack of longitudinal employment 
data on applicants before and after the VR application period, a lack of longitudinal data on the 
costs and specific types of VR services provided, and a lack of information on the local labor 
market. To make up for these deficiencies, either survey data or non-VR administrative data can 
be used. The pros and cons of using three administrative sources of earnings data—
unemployment insurance records, Social Security earnings, and tax records—are discussed.  

While most VR ROI assessments have been conducted by VR agencies, some have been 
developed by external organizations. There are advantages and disadvantages to both an "in-
house" and an external analysis approach, and each VR agency must look at the cost-benefit ratio 
to determine whether external consultants are necessary. Even though VR agencies may prefer to 
conduct the study in house, they may lack the necessary expertise to conduct valid analyses. 
Strategies are suggested to address this need, incorporating the potential use of RSA regional 
Technical Assistance and Continuing Education Centers. Additionally, agencies may need to 
acquire data from external sources and learn how to store and manage such data with necessary 
software and analytical expertise.  

Any ROI study needs to be considered with a “healthy skepticism.” Therefore, strategies 
for effective internal and external communications should be developed for relaying the ROI 
results to stakeholders. Information should emphasize the key findings and include 
recommendations. The reports should be accessible in several formats, including electronic and 
print. Policy briefs may be especially appropriate for legislators. 
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Introduction 
Leaders and influencers in the United States have been concerned about how much 

money the government spends in relation to the service it provides. They look for the appropriate 
balance of services that must be provided in relation to the cost and effort required. The view is 
consistent with that of any person, family, or organization that puts forth an effort and wants to 
see the investment of that effort yield some type of positive result. People want the best value for 
their investment in cars, homes, and their vacation experiences. People also want to see the best 
value for their investment of tax dollars for the services being provided by government agencies. 
In today’s national and worldwide economic climate, government agencies of all types are being 
asked by elected officials, the public, and the media: What kind of positive impact is being 
delivered by your agency’s service, and how much are those services costing taxpayers? Return 
on investment (ROI) studies are one of several powerful tools for vocational rehabilitation (VR) 
to demonstrate relevance and continue to improve performance, both strategically and 
operationally.  

However, this guidebook is still only a “piece of the picture.” Value and performance are 
also demonstrated in other forms. For example, VR program performance may be shown through 
consumer surveys and testimonials, Rehabilitation Services Administration (RSA) 911 data, 
performance dashboards, global informational systems, documented results of targeted 
performance improvement activities, and other tools. VR decision makers, program evaluators, 
and improvement professionals can use the approaches and tools in this publication in 
conjunction with an array of other performance improvement and communication tools. It should 
be noted that no one tool, or combination of tools, will create “overnight” major changes in VR 
performance. Realistic timeframes must always be considered when implementing major 
changes to the VR system of operations and programs.  

The federal-state partnership with state VR agencies to assist people with disabilities in 
obtaining and retaining employment has been around for over 90 years. There have been various 
attempts to compute ROI for at least the last 60 years, with some limited success. The ability of a 
state agency to demonstrate the economic impact of the investment in people with disabilities is 
needed now more than ever as individual states and the federal government struggle with funding 
priorities during the “Great Recession” and its lingering effects. 

This struggle with funding is shown, for example, in the federal dollars that remain 
unused by the states. Some states receive full federal fund matching, while others do not, because 
they do not have enough state matching funds to draw down the federal grant. (The 
Rehabilitation Act of 1973, as amended, requires a 21.3% match rate in state or nonfederal 
funds.) A process is in place in which the RSA reallocates these unmatched funds to states that 
are able to come up with additional state matching dollars. Based on data received from the RSA, 
states were unable to match approximately $137 million in federal fiscal year (FFY) 2010, $160 
million in FFY 2011, and $144 million in FFY 2012 (Table I.1). In combination with 
Maintenance of Effort penalties during those years, the RSA had funding available for 
reallotment to states requesting additional funding. In spite of the reallotment effort, all the 
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available funding was not utilized. Essentially, VR funding for states that was “left on the table” 
amounted to $16 million, $71 million, and $96 million during the same time period. 
 
Table I.1 
Federal Funds Not Used by States from FFY 2010 to 2012 

FY 

Maintenance of 
Effort 

penalties 

Relinquished 
through 

reallotment 

Total funds 
available for  
reallotment 

Total requested  
through  

reallotment 
Balance of 

federal funds 
2010 7,185,761 136,929,119 144,114,880 127,985,396 16,129,484 
2011 28,529,109 160,355,071 188,884,180 117,643,521 71,240,659* 
2012 42,645,388 143,552,763 186,198,151 89,328,572 96,869,579** 

* $5,000,000 of FFY 2011 funds went to RSA’s American Indian Vocational Rehabilitation Services 
program. 
** The amount of FFY 2012 funds that will be provided to RSA’s Training and Special Programs 
Division for discretionary competition for the Promise program has not yet been determined. 
 

Deficit reduction is likely to be a priority for the federal government in the future. In fall 
2011, the Joint Select Committee on Deficit Reduction continued deliberations on how to cut 
$1.5 trillion out of the federal budget; the full Congress was to address this issue in November 
2012. As of December 2012 this issue has still not been resolved, and the now famous term 
“financial cliff” is being used to describe the taxation and economic implications. Nearly all 
states continue to see the largest budget shortfalls they have ever seen. For example, in 2011, in 
Utah there was an anticipated $850 million shortfall in the state budget for the upcoming year. 
The Florida legislature anticipated a $1.96 billion shortfall for 2012, followed by a $1.5 billion 
shortfall for the combined next 2 years. Thirty-one states are facing budget shortfalls in FY 2013, 
as reported by the Center on Budget and Policy Priorities (http://www.cbpp.org/cms/ 
index.cfm?fa=view&id=711). Faced with such dire budgetary circumstances, it is imperative that 
VR, through robust and credible ROI and economic impact studies, demonstrate that its 
programs are worthwhile; in effect they transform tax consumers into tax contributors who can 
help stimulate the economy.  

Budget cuts to federally funded programs are currently under way. To prevent 
substantive federal budget cuts that could harm people with disabilities who are seeking 
meaningful employment, VR programs need to take steps to use the latest and most efficient 
economic tools to show accountability for the funds that they have already received, as many 
organizations are currently doing. Currently, ROI reports are available from a number of states 
(see https://ncrtm.org/moodle/mod/page/view.php?id=1908). These states have found that ROI 
outcomes have been an effective and strategic tool with legislators to secure limited state funds 
or to reduce budget cuts. But ROI studies are not the only approach that can show the value of 
VR organizations, and therefore they should not be the only approach for demonstrating value to 
legislators. It should be noted that conducting and reporting ROI studies could result in a positive 
outlook for the agency, or it could result in a negative outlook. However, knowing and 
understanding this information and being able to address it is a major step in improving VR 
performance and funding overall. The first ROI study that an agency conducts becomes a 
baseline for financial performance and value. As subsequent studies continue, decision makers 
can compare outcomes and strategize ways to improve the agency’s cost-effectiveness and value 
over time. 

https://ncrtm.org/moodle/mod/page/view.php?id=1908
http://www.cbpp.org/cms/ index.cfm?fa=view&id=711
http://www.cbpp.org/cms/ index.cfm?fa=view&id=711
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By undertaking such efforts, VR agencies can demonstrate their value to customers and 
stakeholders. How long can any organization, private or public, last if it can’t demonstrate its 
impact and worth? This is an issue that VR organizations must address in the short term and the 
long term. For VR, the short term is now. A credible ROI could build trust and support from 
federal and state legislators, prevent further state budget cuts, and pave the way for VR agencies 
to continue to provide core services necessary for people with disabilities to obtain employment.  

The purpose of this document is to provide VR agencies with a set of guidelines for 
calculating, communicating, and demonstrating the value of their programs in relation to the 
resources that their programs use. In other words, it addresses the question: How can VR 
programs calculate and report an ROI and positive economic impact based on the services 
provided? In researching and writing about this issue, the authors agreed on several key goals: 

1. Provide practical guidelines that agencies can use according to their unique needs and 
circumstances. 

2. Suggest standardized approaches to the greatest degree possible, keeping in mind that 
these studies are not strictly about numbers, but also include human and social aspects. 

3. Ensure that the logic and approaches are easy to understand by all individuals, not just 
those with advanced understanding of economics and statistics. 

So, what does this “guidebook” provide for VR agencies? Keeping in mind the principles of 
practicality, standard approaches, and ease of understanding, we discuss and answer the 
following questions:  

 Why do an ROI? What is the purpose or value of an ROI? 
 What are the key elements of a credible ROI study? 
 What are the decision points that a management team must make in determining what is 

to be a part of the final equation? 
 What role does an ROI study play in strategic planning and legislative advocacy? 
 How can VR agencies use ROI results to identify opportunities for improvement? 
 What are the pros and cons of having either an internal or external evaluator complete an 

ROI study? By understanding the pros and cons, state agencies can determine which 
option is the best fit for them. 

 If a state agency decides to conduct an ROI internally, what design, methodology, data 
collection, computation, and reporting approaches should be followed so that the end 
product will be seen as credible? 

 If a state agency decides to conduct an ROI externally, what are some criteria that VR 
staff can use to determine whether they are getting a quality study that will hold up under 
legislative scrutiny? 

 What are some recommendations and examples of how to present and communicate ROI 
outcomes to legislators, employers, and consumers so that they have a maximum impact?  
While there are extensive references to ROI approaches from outside the field of VR, the 

work within VR has been sporadic, with greater attention placed on the concept during tougher 
economic times when funding was harder to secure. Pursuing this approach, then, is important 
and practical to both of VR’s major stakeholders: persons with disabilities who seek employment 
and independence, and federal and state legislators who fund VR programs and seek to ensure 
maximum service to constituent taxpayers at the best cost. With this IRI document, VR agencies 
can utilize comparable tools and approaches for their own ROI study or know how to 
communicate their requirements to a research or consulting group to complete their study. There 
is a Latin phrase attributed to Sir Francis Bacon, “scientia est potential,” which in English means 
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“knowledge is power.” This IRI document gives state VR directors and staff the knowledge to 
conduct studies and use results to make a powerful case for the continuation of meaningful 
services to people with disabilities.  
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Chapter 1:  
VR Context 

The vocational rehabilitation (VR) program assists eligible individuals with physical or 
mental disabilities to prepare for and achieve an employment outcome. “Employment outcome” 
means entering or retaining full-time employment, or, if appropriate, part-time competitive 
employment in the integrated labor market, supported employment, or any other type of 
employment in an integrated setting, including self-employment, telecommuting, or business 
ownership. The word integrated, with respect to an employment outcome, means a setting 
typically found in the community in which applicants or eligible individuals interact with 
nondisabled individuals (other than a setting in which nondisabled individuals provide services 
to those applicants or eligible individuals), to the same extent that nondisabled individuals in 
comparable positions interact with other personnel. 

The VR process is based upon an individualized plan for employment, which is oriented 
to the achievement of a vocational goal. Services provided to individuals with disabilities must 
be necessary to overcome the vocational impediment and must be provided as cost effectively as 
possible and be of sufficient quality to meet individual needs. 

State VR programs are operated in compliance with the federal Rehabilitation Act of 
1973, as amended, which is Title IV of the Workforce Investment Act (WIA). The legal 
authorities for various VR policies are Title 29 U.S.C. §720 et seq.; Title 34 CFR Part 361, 
issued on January 17 and 22, 2001, in the Federal Register; the Rehabilitation Act Amendments 
of 1998, P.L. 105-220 enacted on August 7, 1998; and Title 26 M.R.S.A. §1411. Though the 
Rehabilitation Act is Title IV under WIA, public VR programs are unique and different from 
other WIA job training programs. Public VR programs are charged with the provision of services 
only to persons with disabilities, with an emphasis on serving persons with “significant and most 
significant disabilities,” to help them achieve competitive employment outcomes and greater 
independence. 

The VR program is unique in several ways, including its eligibility requirements, 
consumer characteristics, and the individualized service plans developed specifically to address 
each consumer’s unique disability-related barriers and/or impediments to employment, service 
needs, and employment goals. The recognition of the uniqueness of public VR programs is 
essential in the development of a realistic VR return on investment (ROI) methodology.  

Eligibility for VR services is determined based on federal regulations and consists of four 
requirements: 

i. A determination by qualified personnel that the applicant has a physical or mental
impairment.

ii. A determination by qualified personnel that the applicant's physical or mental impairment
constitutes or results in a substantial impediment to employment for the applicant.

iii. A determination by a qualified vocational rehabilitation counselor employed by the
designated State unit that the applicant requires vocational rehabilitation services to
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prepare for, secure, retain, or regain employment consistent with the applicant's unique 
strengths, resources, priorities, concerns, abilities, capabilities, interests, and informed 
choice.

iv. A presumption, in accordance with paragraph (a)(2) of this section, that the applicant can

 

benefit in terms of an employment outcome from the provision of vocational 
rehabilitation services. (34 CFR 361.42)

The state VR programs are funded through a grant from the federal government in order

 

to support a wide range of services designed to help individuals with disabilities prepare for and 
engage in gainful employment consistent with their strengths, resources, priorities, concerns, 
abilities, capabilities, interests, and informed choice. Funds are distributed to states and 
territories based on a formula that takes into account population and per capita income to cover 
the cost of direct services and program administration. Grant funds are administered under an 
approved state plan by VR agencies designated by each state. The state matching requirement is 
21.3%. 

Even though VR is a federal program, each state has some leeway and flexibility in how 
it runs its own program. Because a state match is needed to draw down the federal funds, due to 
budget constraints some states may need to move to an order of selection/waiting list, so that 
they serve those with the most significant disabilities first, which is the mandate of this program. 
While the Rehabilitation Act is Title IV of the Workforce Investment Act, the funding stream for 
public VR programs is separate from that of other federal job training programs.  

This chapter discusses ROI estimates in the specific context of VR agencies, making four 
main points: (1) differences among VR programs influence program costs and outcomes; (2) data 
regarding consumers’ functional limitations is missing from the equation; (3) VR programs vary 
in their capacity to undertake a comprehensive study of ROI; and (4) despite differences among 
VR programs, credible ROI research is attainable and needed. 

Differences Among VR Programs 
Influence Program Costs and Outcomes 

While VR agencies share a common mission, they differ in significant ways. At a broad 
level, distinguishing characteristics include funding resources, agency type, and status regarding 
order of selection. VR agencies also have at their discretion the capacity to set priorities and 
objectives within their state plans regarding underserved or other special populations. 
Influencing both the cost of services and the character of rehabilitation outcomes, these 
differences, as demonstrated in this chapter, complicate the formulation of a national model for 
the calculation of the VR program’s ROI. Cross-agency comparisons and the identification of 
high performers would be fraught with program incompatibilities. The Prime Study Group 
believes strongly that these differences must be understood in any attempt to determine the value 
of VR’s economic impact. 

To illustrate, we examine each of the broad differences that distinguish VR programs. 
Consider the following data from fiscal year 2010, which reflects the activity of 78 VR agencies, 
obtained using the Rehabilitation Services Administration (RSA) Management Information 
Systems (MIS) ad hoc query tools and a query of the annual review report.1

1 Citations of RSA-MIS data in this chapter do not reflect American Samoa or the Northern Marianas in fiscal year 
2010. Annual review report information for these agencies does not appear among published reports. 

javascript:kadovTextPopup(this)
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 The number of individuals served by VR agencies during this time period varied from 
194 to 73,140.  

 Total count of employees in these agencies ranged from 10 to 1,607. 
 Across agencies of all types in 2010, the average costs per customer with a closed 

rehabilitated outcome ranged from a low of $1,044 to a high of $26,121. 
 State-level determinants considered in 2010 formula grants produced a range of award 

amounts from $1,308,899 to $290,143,755. 
With regard to funding resources, the annual total grant amount awarded to states 

constitutes an agency’s operating budget for a given fiscal year. It is the input from which 
rehabilitation outcomes are produced. The grant award should be reflective of the cost to serve 
individuals seeking services on a statewide basis. Federal regulations require that funds are to be 
distributed on the basis of a formula that considers unique population demographics and per 
capita income. The intended result of the formula is that each state may provide the same level of 
services to each person in need. If valid comparisons are to be made, the evaluation of VR’s 
economic ROI should assume that funds are equitably distributed among grantees, where all 
have adequate resources to meet their state’s level of need. 

A recent report to Congress produced by the Government Accountability Office (2012) 
(an update in book form to a 2009 report of the same name) highlighted what it perceived as 
weaknesses in the current funding formula. The report cited economic and demographic 
variables of great significance, which are not a part of the formula’s considerations. It is 
explained that these flaws result in inequities in the total grant amounts received by states. Two 
of these weaknesses are as follows: 

1. Utilization of a state’s total population size alone in the calculation of need ignores the 
fact that, in states of similar size, the percentage of the population of working-aged adults 
with a disability may vary considerably, as shown in Table 1.1. 

2. By failing to consider cost differences among states, VR allocations purchase fewer 
services in states that have higher costs. For example, Idaho’s costs of living were 
estimated to be 13% below the national average, while Massachusetts’ costs of living 
were estimated to be 13% above the national average. 

 
Table 1.1 
Example of State Differences in Disability Population 
 

State Total population Working-aged 
disability population 

n 

Working-aged 
disability population 

% 

New Mexico 2.0 million 170,555 8.7% 

West Virginia 1.8 million 231,218 12.8% 

Note: Statistics from 2007. 
 

In a presentation to the Disability Policy Research Forum held, Tai Yunsian (2010), 
analyst-in-charge of the 2009 Government Accountability Office report that detailed weaknesses 
in the current funding formula, related that, among states with below-median allotments per 
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working-aged person with a disability, 72% (18 states) had a VR agency under an order of 
selection in FFY 2008, compared to 52% (16 states) with above-median allotments. 

With regard to agency type, 24 of the 78 agencies with available data for 2010 were 
agencies serving the blind, 30 were of the combined type, and 24 were considered general 
agencies. Agency type designations refer to the primary range of presenting disability types 
served by the state organization. While agency type represents a broad distinction, an 
examination at this level suggests a relationship between costs and the primary disability type of 
the constituent population. A similar pattern may be observed across agency types when 
considering the average cost per unsuccessful outcome (Table 1.2). 
 
Table 1.2  
Cost per Outcome Based on VR Agency Type 

Outcome Agency type Average cost per outcome 
Employment 
outcome 

Blind $8,305 
Combined $5,769 
General $4,259 

Unsuccessful 
outcome 

Blind $6,628 
Combined $3,367 
General $2,558 

 
Source: RSA MIS (ad hoc query tools), August 8, 2012. 
 

In 2010, 38 agencies were in an order of selection, 40 were not. While it is difficult to 
identify the population of persons with most significant disabilities in the existing RSA core data 
set, it is generally accepted among VR programs that VR customers who are identified for 
supported employment are among those most likely to be found in that category.  

Table 1.3 displays data regarding persons closed from supported employment with a 
significant disability. Agency type is displayed for consistency with the previous table and to 
demonstrate the relationship between a disability’s “significance” and rehabilitation outcomes. 
For the set of all rehabilitation outcomes (regardless of any indication of a disability’s 
significance), wages are higher and there is better penetration into the primary labor market. 
 
Table 1.3 
Outcomes for Persons Closed from Supported Employment with a Significant Disability Versus 
All Persons with a Rehabilitation Outcome 

Group 
Agency 

type 
Average 

hourly wage 

% working  
more than 35  

hrs. week SGA 

Medical insurance 
included with 
employment 

Supported employment 
outcomes 

Blind $8.24 16% 11% 
Combined $8.10 17% 8% 
General $8.79 21% 11% 
Overall* $8.35 19% 10% 

All successful outcomes Blind $14.80 31% 21% 
Combined $11.22 49% 24% 
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Group 
Agency 

type 
Average 

hourly wage 

% working  
more than 35  

hrs. week SGA 

Medical insurance 
included with 
employment 

General $11.20 49% 22% 
Overall* $12.29 48% 23% 

*An average of all agencies, not of the agency types. 
Source: RSA MIS (ad hoc query tools), August 8, 2012. 
SGA indicates substantial gainful activity; see definition at http://www.ssa.gov/oact/cola/sga.html. 

Further comparison of those with and without supports shows significantly higher costs 
across agency types to achieve rehabilitation outcomes for individuals presumed to have the 
most significant disabilities (Table 1.4). 
 
Table 1.4  
Average Case Expenditures for Closed Cases with and Without Supports 

Average case expenditure 
Agency type Closed cases with supports Closed cases without supports 

Blind $11,550.22 $8,023.42 
Combined $6,972.76 $5,160.88 

General $5,467.11 $4,327.49 
Overall* $6,089.73 $4,828.42 

*An average of all agencies, not of the agency types. 
Source: RSA MIS (ad hoc query tools), August 8, 2012. 
 

Tables 1.3 and 1.4 demonstrate higher costs and lesser impact for customers with the 
greatest rehabilitation needs. Yet employment with supports in an integrated setting for persons 
with the most significant disabilities represents a highly valued set of VR’s outcomes. Such 
outcomes should not be interpreted in a negative manner. One would hope that the nuances of a 
VR-formulated ROI study could reflect these outcomes for what they are. 

VR agencies have discretion to set priorities and objectives within their state plans 
regarding underserved or other special populations. For example, many states, often with the 
encouragement of RSA, place an emphasis upon serving transition-age youth (TAY), which is 
defined as individuals between the ages of 14 and 24 at the time of application. By expanding 
outreach efforts and increasing the number of TAY in the service population, agencies may in 
turn experience the effects of a demographic shift. Figure 1.1 hints at variability among average 
hourly wage outcomes as the average age of individuals served decreases. For each of the 78 
grantees in 2010, the percentage of TAY among closed rehabilitated customers is displayed on 
the x axis, ordered from a low of 7% to a high of 65%. The average hourly wages obtained by 
individuals closed rehabilitated during the same time period are the data points represented on 
the graph, with the scale on the y axis. Wage outcomes ranged from $18.84 to a low of $8.98. In 
the figure below, as the percentage of TAY increases, the average hourly wage decreases. 
 

http://www.ssa.gov/oact/cola/sga.html


 

6 

 

 

Series2, 7%, $18.84 

Series2, 66%, $8.98 

y = -0.0716x + 15.204
R² = 0.3939

Figure 1.1. Hourly wages outcomes and the percentage of transition-age youth in the service 
population. Source: RSA MIS (ad hoc query tools), August 8, 2012. 

Data Regarding Functional Limitations Is Missing from the Equation 
Considerable differences in cost and outcomes may also be observed at the case level, 

very often between two customers within the same disability category. This is because statutory 
requirements state that each VR customer will have an individualized plan that meets his or her 
specific goals and needs. These needs tie directly to the impediment to employment as 
characterized by the functional limitations of a disability. These limitations manifest differently 
for each individual and should not be assumed on the basis of the disability label. The 
customization of services is essential to an understanding of the VR program.  

The reliability of an evaluation of the VR program’s ROI would be greatly enhanced by 
the capacity to control for individual differences in functional limitations that affect VR 
customers. Presently, this information is not a required part of the RSA core data and is therefore 
inconsistently recorded by states. Analysis of the costs and outcomes of VR customers using the 
current RSA coding system of disability types, even when combined with other available data, is 
widely seen as insufficient for this purpose.  

As a result, available data from states do not speak to the severity of the condition nor do 
they provide enough information about multiple impairment situations. To adequately reflect the 
varying degrees of significance that a disability represents, data reflecting the specific functional 
limitations of VR customers are needed. Consider the likely circumstance in which the level of 
service received is indicative of the severity of a customer's impairment. If this is the case, it is 
understandable that the intensity of services provided would be negatively related to earnings 
gain.  

VR Programs Vary in Their Capacity to Undertake 
a Comprehensive Study of ROI 

The RSA recently surveyed VR programs concerning their efforts in ROI research (see 
Appendix B). The RSA compiled information submitted by all 10 Technical Assistance and 
Continuing Education Center (TACE) regions on behalf of their member agencies. While 10 
agencies did not post a reply, 18 of the respondents indicated that they were not currently 
engaged in any type of ROI study. The remaining 43 responded affirmatively that they were 
conducting some type of ROI research; however, many of these expressed dissatisfaction over 
existing techniques. Methods reported in response to the survey varied from simple calculations 
of data at hand, to complex analyses with pre- and post-program earnings data and/or contracted 
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support from a qualified researcher. The RSA’s data provide some support for the claim that 
smaller agencies with fewer resources are less likely to have engaged in ROI studies.  

As demonstrated elsewhere in this report, the degree of sophistication and work that goes 
into the production of a credible study of ROI is considerable. Either through the allocation of 
existing staff or by contracting with an external provider, substantial resources are needed. 
Several members of the IRI Prime Study Group expressed the concern that some smaller VR 
programs will struggle to find sufficient means. Program evaluation assets vary considerably 
across VR programs. The ability to conduct the analyses required to measure value is a serious 
limitation. Much of the outcome data needed for a rigorous study is external to the agency, 
residing within the unemployment insurance data or within Social Security records. This 
information is not readily available to most agencies and requires a careful data sharing 
agreement across organizations. The lack of such data would be a nonstarter in efforts to achieve 
the level of rigor that this report recommends.  

Despite Differences Among VR Programs,  
Credible ROI Research Is Attainable and Needed 

In the present financial and political climate, VR agencies simply cannot ignore the 
growing cry for evidence of the program’s ROI. The purpose of this chapter is not to argue that 
ROI is out of reach or too complicated to attain but rather to highlight the inherent challenges, 
variables to be controlled for, and inequities to be understood. While VR programs may not 
begin from the same place on the path toward ROI research, the intended destination is one we 
share in common.  

To get beyond the challenges presented above, the IRI Prime Study Group concluded 
that, rather than detailing multiple methodologies for each VR agency’s unique set of 
circumstances, another way forward is to identify a set of common principles that credible VR 
ROI research should aspire to. Agencies can then join in the common path of peers, where they 
might begin at their own level of development, benefiting from the exploratory work of others.  

So that no agency is left behind, the Prime Study Group recommends creating a VR ROI 
community of practice to build upon the work of states that have taken the lead, adhering to the 
set of principles espoused in this document. The VR ROI community of practice could pick up 
the work of defining and communicating best practices, such as the steps necessary to compile 
and prepare the essential elements of an ROI data set. Subgroups within the VR ROI community 
of practice could be formed among, for example, agencies serving the blind or those combined or 
general agencies with similar demographic, funding, or departmental makeup. In addition, 
similar agencies might coordinate and embark on an ROI study simultaneously to facilitate 
shared learning and resources. While direct comparisons of one agency to agencies across the 
entire range of VR programs may not be helpful, comparison of like agencies may be instructive. 
A benchmarking study could be pursued among agencies sharing a similar composition. To 
attain a truly reliable and valid calculation of ROI, a consistent definition of VR customers with 
the most significant disabilities is needed. 

There may be more than one purpose to undertaking an ROI study. The singular pursuit 
of a concise ratio for use in marketing ignores the potential of ROI research to provide valuable 
insight into service delivery. ROI research has also been utilized to provide a foundation for 
predictive modeling. At the same time, most VR agencies should not be expected to produce 
vigorous ROI studies in the near term. ROI research is an emerging discipline in the context of 
VR and, in fact, the public sector in general. Yet, to be certain, progress should be expected. 
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Chapter 1 Study Questions 
1. The state VR process is based upon: 

a. An employment plan with a specific goal that will result in competitive employment 
b. Consumer choice in how the plan is developed 
c. Services that are required in order for a person to reach his or her goal 
d. All of the above 
 

2. The funding for the public VR program is determined by: 
a. Each state writing a grant every year and competing with other states for the amount of 

funding they will get from the federal government 
b. Match grants of approximately $4.00 of federal funds for every $1.00 provided by a state, 

with the federal grant amount taking into account population and per capita income 
c. State funding of each individual VR program 
d. Prioritizing service for individuals with the least significant disabilities   

3. Data presented in this chapter (with the exception of Table 1.1) were obtained from the 
following resource: 
a. The Office of Management and Budget 
b. The Government Accountability Office 
c. The Rehabilitation Services Administration’s Management Information Systems site  
d. The Social Security Administration 
 

4. Caution should be observed over which of the following: 
a. Assumptions regarding each state’s capacity to undertake an ROI study 
b. The inadvertent devaluing of outcomes for customers with the most significant 

disabilities 
c. The influence on ROI outcomes by variables not under a program’s control 
d. All of the above 
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Chapter 2: 
What Is ROI? 

The general clamor to rein in government spending at all levels—federal, state, and 
local—is causing program administrators to focus on return on investment (ROI). In theory, a 
prudent investor or a policymaker with fiduciary responsibility for taxpayer funds should use 
ROIs to guide investment/budgetary decisions. Their marginal dollars should be invested in 
assets or programs that have the greatest ROI. Thus, program advocates want to be able to show 
high ROIs in order to maintain or grow their programs. 

The U.S. Department of Education (2011) noted:  

Projects, initiatives and efforts should be prioritized based on the lifecycle return on 
investment to the agency while taking into account economic, environmental, social, and 
mission related costs and benefits. (p. 9) 

This chapter begins by defining ROI and related concepts. An ROI is essentially a ratio, 
and so the numerator and denominator of that ratio (i.e., net benefits and costs) are introduced. 
The chapter goes on to enumerate the unique circumstances that arise when attempting to 
estimate an ROI for any workforce development program, but especially vocational 
rehabilitation (VR). Programs typically have multiple stakeholders, and the third section 
discusses how ROIs may be calculated for each stakeholder group. The chapter’s fourth section 
reviews social ROIs.  

Definition of ROI 
The mathematical expression of an ROI is simple: it is the ratio of the net benefits from 

an investment to the cost of the investment. The 36th IRI provided this definition and equation: 

A return on investment (ROI) is a performance measurement used to evaluate the 
efficiency of an investment or to compare efficiency of different investments. To 
calculate the basic ROI, the benefit of an investment is divided by the cost of the 
investment and is expressed by a percentage or ratio. 

The basic return on investment formula is: 

ROI = (Gains from Investment – Cost of Investment) / Cost of Investment. (p. 46) 

But, what exactly is this ratio that we refer to as an ROI? Let’s take the last word first. An 
investment is a transaction in which the investor exchanges resources at a point in time in the 
expectation of obtaining a payoff in the future. The transaction may be financial, in which an 
investor exchanges money in return for the right of ownership to an asset that is expected to 
increase in value in the future. The transaction may involve time, such as an individual spending 
the time to listen to his or her friend’s issues with the expectation that the time and interest will 
help the friend resolve the issue. The transaction may involve program services such as a 
rehabilitation agency providing an individual with services, with the expectation that the 
individual will enhance his or her labor market outcomes. Note that the investor can be an 
individual, a corporation or firm, a government agency, or even society as a whole.  

The first word in ROI, i.e., return, refers to the payoff that occurs after the investment is 
made. It is the raison d'être for the investment. As with the investment itself, the return may be 
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financial or nonfinancial. An example of the former would be proceeds from the sale of a 
financial asset that appreciated in value. An example of the latter would be the improved self-
confidence and functioning of an individual who has participated in a rehabilitation program. It 
should be noted that returns accrue to an investor after a period of time, and so they may or may 
not achieve their expected value. Furthermore, it is possible for a return to be negative, that is, 
less than the investment. When a dollar value is assigned to the benefits of an investment and a 
dollar value is given to the costs of an investment, then the ROI is measured as the ratio of the 
payoff of the investment to the investment cost. It is the net benefit of the investment and can be 
expressed as a percentage in an annualized manner, as a gross return in dollars per dollar 
invested, or as a payback period. 

Benefits 
As the word suggests, the benefits of an investment are the positive outcomes that result 

from the investment. Benefits have three characteristics. First, they are either financial 
(sometimes referred to as pecuniary) or nonfinancial. Financial benefits are denominated in 
dollars (or other currency). If an investment is the purchase of a financial asset such as a stock or 
mutual fund share, then its financial benefits will be dividends or proceeds from the sale of the 
asset. If an investment involves lending such as a bond purchase, loan, or mortgage, then its 
financial benefits will be interest and repayments of the principal. If an investment is in real 
property, then its financial benefits will be rents or proceeds from the sale of the property. 
Nonfinancial benefits span a wide gamut, but their commonality is that they are difficult to 
value. They may include cognitive payoffs such as learning skills or knowledge, or they may 
include noncognitive improvements in attitudes such as self-confidence or locus of control.  

The second characteristic of benefits is that they involve uncertainty. In the parlance of 
statistics, they are stochastic. At the time that the investment is made, the investor may have an 
expectation about the size or direction of the benefits, but intervening events may occur that 
cause them to increase or decrease in size.  

As described below, financial benefits in VR often take the form of increases in earnings 
that accrue because customers become employed, change jobs, get increases in hours of 
employment, get increases in wage rates, or get increases in benefits. 

Costs 
Two types of costs are or may be present in an investment and its payoff(s). The first cost 

is the investment cost, which is the resource cost of initiating the investment. The second type of 
cost is the ongoing costs that occur after the investment is made. For example, a VR program 
may provide a customer with training (the investment cost) and then offer him or her job 
coaching in order to maintain employment (an ongoing cost). An individual may invest in a 
mutual fund (the investment cost) and then have to pay annual maintenance fees (ongoing costs). 
Ongoing costs are typically considered “negative benefits” and, when they are monetized, they 
are subtracted from benefits in order to calculate net benefits. 

Just like benefits, costs may be financial or nonfinancial. Investment costs are usually 
thought of as financial, but they may involve individuals’ time. For example, VR participants 
invest their time, which is a cost over and above the financial cost of providing services.  

In general, in workforce development programs, investment costs comprise the cost of 
providing services, the cost of providing supplemental services such as child care or 
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transportation, and the value of time that the customer invests in receiving the services. This time 
value may be estimated by forgone earnings.  

Time and Present Value 
We typically think of investments being made in a current period and the returns on those 

investments accruing to the investors at a later time period. But, in general, a dollar in the future 
is worth less than a dollar today. This is because a dollar today can be saved and earn interest, 
and because the purchasing power of a dollar today is greater than a dollar in the future, 
assuming that there is some inflation. For a financial investment, we use interest rates to adjust 
for the changing time value of money. To make a fair and even comparison of the benefits and 
costs of an investment, we adjust the future returns with an interest rate.  

In very simple mathematical terms, let $I be an investment made in 2012 and let $R be 
the return to that investment in 2013. To calculate the ROI of this investment, we need to 
compare R to I. But even though both I and R are measured in dollars, we cannot directly 
compare R to I because a 2012 dollar is worth more than a 2013 dollar. In particular, the 2012 
dollar is worth (1 + r) times the 2013 dollar, where r > 0. Consequently, if we were to calculate 
the ratio of benefits to costs, i.e., R/I, we would adjust the 2013 dollars by (1 + r). We define the 
present value of R as [1 / (1 + r)] * R. If the payoff of R happened in 2014, then we would adjust 
it by (1 + r)2 because the investment in 2012 would have 2 years of interest and purchasing 
power. 

The general formula for the present value of an investment that yields monetary returns in 
the future that are adjusted at an interest rate r is as follows: 

(1) PV (I) = R1/(1 + r) + R2/(1 + r)2 + R3/(1 + r)3 + . . . + Rt/(1 + r)t 
 where I = investment made 
  Rt = return that is received in period t 
  r = interest rate  

As discussed above, sometimes the costs of an investment—not just the benefits—flow 
into the future. In that case, the returns in Equation 1 should be net returns, i.e., benefits minus 
costs. 

A simple example may help to explicate this equation. Suppose an investor lends $1000 
today to a borrower who promises to repay the investor $600 a year from now and another $600 
2 years from now. Furthermore, suppose that the investor could place the money in a bank 
deposit that pays 2% in interest per year. The present value of this investment would be 
$600/(1.02) + $600/(1.02)2 = $1,164.94.  

Net Present Value 
The net present value of an investment I that generates a stream of future net benefits, R, 

is simply the present value of R minus I. The usual decision rule is that an investment is rational 
if its net present value is greater than or equal to 0. It is irrational to invest if the net present value 
is negative, a sign that the investment does not even result in a payoff that is as large as the 
investment. In the above example, the net present value of the investment is $164.94 ($1,164.94 
– $1,000). The ROI is 16.494%. Since the ROI was earned over a 2-year period, one might want 
to report it as an annual percentage, which in this case is 7.93%.2  
                                                 
2 Let ROIt be an ROI that is earned over a t-year time period. The annual ROI = (1 + ROIt)1/t – 1. In the example, the 
annual ROI = 1.16494.5 – 1 = .0793, or 7.93%. 
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The federal Office of Management and Budget (1992) emphasized the importance of 
using net present value (essentially the numerator in an ROI calculation) in executive branch 
decision making. It stated the following: 

The standard criterion for deciding whether a government program can be justified on 
economic principles is net present value—the discounted monetized value of expected 
net benefits (i.e., benefits minus costs). Net present value is computed by assigning 
monetary values to benefits and costs, discounting future benefits and costs using an 
appropriate discount rate, and subtracting the sum total of discounted costs from the sum 
total of discounted benefits. Discounting benefits and costs transforms gains and losses 
occurring in different time periods to a common unit of measurement. Programs with 
positive net present value increase social resources and are generally preferred. Programs 
with negative net present value should generally be avoided. (Paragraph 5a) 

Internal Rate of Return 
Related to the concept of an ROI is the internal rate of return (IRR) of an investment. The 

IRR is the rate of interest that equilibrates the returns from an investment to the cost of the 
investment. In Equation 1, it is the r that would make the present value equal to the investment 
cost. In other words, it is the discount rate that makes the net present value equal to 0. From an 
investor’s perspective, the IRR represents the minimum interest rate that the investor would be 
willing to accept in order to proceed with the investment. In the above example, the IRR = 
2.0%.3 If the investor would have loaned $1,164.94 and gotten payments of $600 in year 1 and in 
year 2, then the minimum interest rate that the investor would have accepted from the borrower 
was 2.0%. This makes sense because any interest rate lower than 2.0% would not be as favorable 
as depositing the money in the bank. 

ROI in the VR Context 
As noted above, an investment is a commitment to allocate resources to make a purchase 

or undertake an activity with the expectation of getting benefits from the purchase or activity. 
The costs of an investment are typically borne before the benefits are received, although both the 
costs and the benefits may be flows that occur over time.  

There are many types of financial investment, but in general they may be characterized as 
an investor using cash (or liquidating an asset) in order to make a loan or to buy an asset that is 
expected to appreciate in value. The purpose of the investment is to directly increase the wealth 
of the investor. The investor’s motive is to be rewarded with loan repayments or ownership of 
assets that will appreciate in value. Of course, investments may be risky, and returns may not be 
positive. The ROIs for financial investments are typically easy to calculate because the 
investments and returns are denominated in dollars.  

Another type of investment is capital investment. The investment takes the form of a 
tangible item of real property (equipment, land, buildings, infrastructure). The investments are 
factors of production, and the wealth motive of the investor is indirect. The investments are 
intended to ultimately increase profits or social benefits. The calculation of ROI involves 
estimation of the extent and timing for which the capital will yield financial benefits. Benefit-
cost analysis is appropriate for capital investments to model the timing of the flow of benefits.  

                                                 
3 Derived by using Equation 1 and solving for r. The PVstream = $1,164.94 (the present value of the investment) and 
R1 and R2 = $600. 
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A third type of investment, which may be thought of as a subset of capital investment, is 
human capital investment, or workforce development. Using public funds for VR fits in this 
category. Individuals or investors on behalf of individuals invest resources in endeavors intended 
to increase their human capital, i.e., skills and knowledge that are productive in the workforce. 
The financial payoff for the individual comes from higher levels of earnings (through 
employment, hours, or wage rates), but there are generally substantial nonfinancial or intangible 
benefits as well. In many cases, the investors are not the same as the individuals undertaking the 
human capital–enhancing endeavors. Taxpayers fund education and many workforce 
development programs, for example. The ROIs for human capital investments are complicated 
by nonfinancial benefits, by the fact that participants and investors are different audiences, and 
by the vagaries of the labor market that add considerable uncertainty to the payoffs. 

Calculating the ROI for VR programs is slightly different from the calculations noted 
above because the context is not a lender getting repayments from a borrower, but rather a 
service provider spending resources so that a customer can receive benefits. Thus, we slightly 
change Equation 1 as follows: 

(2)  PV (C) = B1/(1 + d) + B2/(1 + d)2 + B3/(1 + d)3 + . . . + Bt/(1 + d)t 
 where  C = cost of providing VR services to an individual 
  Bt = individual’s benefit from the VR services received in period t 
  d = discount rate  

In this equation, future benefits from the VR services provided are discounted at rate d, 
rather than adjusted by an interest rate r. The principle is exactly the same, however. Benefits are 
not worth as much in the future as those dollars would be worth today. However, determining 
what discount rate to use in calculating an ROI is not as easy as looking up an interest rate. The 
discount rate d reflects customers’ time preferences (for money). If a customer has immediate, 
dramatic financial concerns, then his or her discount rate will be high (he or she prefers receiving 
the financial benefits sooner). On the other hand, if the customer has more of a long-term 
perspective, then his or her discount rate will be lower. Typically ROI studies will use discount 
rates in the 0.03 to 0.05 range. 

Suppose that a VR program in a state spends $10,000 to provide services to a customer 
and then the customer earns $5,000 more per year for 5 years than if he or she had not received 
the services. Further suppose that this customer’s discount rate is 0.05. The present value of these 
services would be $21,647.38. The net present value of the services would be $11,647.38. The 
ROI of the services would be 16.47% for a 5-year period, or 3.10% annually.   
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Case History 

 
Steve, age 41, lives in Millinocket, Maine. Eight years ago, Steve was injured on the job. 

He had worked at a paper mill, and a paper roll fell on his upper back and shoulder causing 
permanent damage. He received a worker’s compensation lump sum award. At the time of his 
injury, Steve was making $12.50 per hour and working full-time (2000 hours per year). He is no 
longer able to perform heavy physical work (lifting, bending, standing for more than 5 minutes at 
a time). He has a high school diploma, but also a documented learning disability with a fifth-
grade reading level. 

Six years ago, Steve applied for VR services. At the time, he was receiving $1,800 a 
month in Social Security Disability Insurance and living off the lump sum worker’s 
compensation payment, although he reported having difficulty paying bills. His wife works part-
time in a day care, and they have three school-aged children and own their home. Steve was 
found eligible for VR and received several services and payments during a 2-year span of time. 
He attended a 5-day career exploration workshop run by the VR office that cost $425. He 
completed an occupational evaluation that cost $1,600. He attended a 2-year technical college 
training program on entrepreneurship. He financed this with grants and student loans, but VR 
paid him $1,500 for unmet needs, which helped to defray transportation costs. The Small 
Business Development Corp. assisted Steve with writing a small business plan to establish an 
online business to buy and sell antique war memorabilia. VR paid Steve $200 for transportation 
reimbursement to attend meetings with the Small Business Development Corp. VR further 
reimbursed Steve $4,000 for the cost of converting a hobby into a business, and reimbursed him 
$1,200 for car repairs. All together, the VR cost was $8,925.  

At the time of closure, Steve was working 15 hours per week at his online business and 
netting about $15.00 per hour. Over the 4 years after closure, Steve earned an average of $15 to 
$20 per hour and worked on average 20 to 25 hours per week at his online business. (Using the 
midpoints of $17.50 per hour and 22.5 hours per week, this works out to $20,475 per year.) Steve 
continues to receive full Social Security Disability Insurance benefits. An evaluator looked at 
Steve’s case history and estimated that if he had not received services, then Steve would have 
worked intermittently at jobs that he could handle and would have earned about $12,000 per 
year.  

For ease of exposition, we will assume that all the dollar figures in Steve’s case history 
have been adjusted for inflation. By the end of the 4-year period following the closure of Steve’s 
VR case, each dollar invested in Steve’s VR had returned $2.37 in increased earnings. The 
annual ROI for this VR investment in Steve, at a discount rate of 0.05 (5%), is 24.04%. (Four 
years of net benefits of $8,475 discounted at 5% has a present value of $30,052. The net present 
value is $21,127. The ratio of the net present value to VR cost is 2.37, and the one-fourth root of 
2.37 is 1.2404.) 

Multiple Perspectives 
Calculating an ROI is basically the same as calculating a benefit-cost ratio. The essential 

task of a benefit-cost analysis (BCA) is to measure the benefits and costs of an action, place 
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weights on each, and arrive at a conclusion as to the net benefits of the action.4 To conduct a 
BCA, it is necessary to measure the outcome (benefits) and costs in a common unit, usually 
dollars. Note that the benefits and costs may differ depending on the decision-making groups 
whose interests are affected by the action. In VR, three groups should be considered: the 
participants, employers of the participants, and the rest of society. The rest of society includes 
taxpayers. 

Table 2.1 presents the components of a full BCA for a workforce development program 
such as VR. The final row of the table represents the net benefits to each of the parties and is 
derived by summing the columns. The final column of the table represents the total net benefits 
in society and is derived by summing across the rows. The entries in the table represent the 
expected costs (−) or benefits (+) to the group. 

Program costs are in the first row. In most publicly funded workforce development 
programs such as VR, participation is “free” for individuals. However, it should be recognized 
that participants are investing their time and effort, and thus forgo earnings while they are 
undertaking program activities. Thus, there is a cost in the participants’ column. Forgone 
earnings, especially for individuals with considerable labor market experience, may be quite 
large if the length of services is substantial. The table suggests that employers may bear some 
costs of participation. For example, with apprenticeships they may pay for the classroom 
training. Employers may provide on-the-job training that involves supervision or other costs. The 
rest of society usually pays the largest share of costs for programs because they are publicly 
funded through taxes. 
 
Table 2.1 
Components of a Benefit Cost Analysis 

Benefit or cost Participants Employers 
Rest of 
society All 

1. Program costs − 0/– − − 
2. Productivity of 
individuals who are or 
become employed  

0 + + + 

3. Higher earnings + − 0/+ 0/+ 
4. Fringe benefits + − 0 0/+ 
5. Less unemployment/ 
lower turnover 

− + + + 

6. Lower income 
maintenance transfers 

− 0 + 0 

7. Higher taxes − 0/– + 0 
8. Net benefits + + 0/+ + 

 
Rows 2–7 of the table represent potential benefits from program services. Participation in 

program services is intended to lead to job placement. When individuals become employed, they 
become productive members of the workforce. If program participants are incumbent workers, 
then program activities will improve their productivity. In row 2, we show that employers benefit 

                                                 
4Classic literature on the use of benefit-cost analysis to guide social investments includes the works of Gramlich 
(1981), Ray (1984), and Haveman and Margolis (1983). 
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because they are able to sell more and higher-quality goods and services, and society benefits 
from the availability of the additional goods and services. Row 3 shows that rehabilitated 
workers receive higher earnings (through increased employment, wages, and hours). Those 
earnings are a cost to employers. We have added a potential benefit for the rest of society in this 
row because of the multiplier effect that program participants’ higher earnings may engender. 

The fourth row shows that program participants who become employed, or who were 
employed but have higher earnings, will typically receive fringe benefits over and above their 
earnings. We indicate that the additional fringe benefits may be a net benefit to society, which 
assumes that workers value the fringe benefits more than what employers pay for them. This 
would be true if workers were risk averse and employers were risk neutral. In the fifth row, we 
show reduced levels of unemployment and turnover due to skills learned or accommodations 
received. We theoretically presume this is a cost to program participants because they are losing 
nonwork or leisure time plus they may be losing unemployment compensation benefits. The 
reduction in unemployment and turnover is a benefit to employers because they will have lower 
hiring costs and unemployment compensation payments. It is a benefit to society if lower levels 
of general taxes are needed to support nonemployed individuals. 

The sixth row indicates that participants are likely to receive lower income maintenance 
transfers. This is a cost to them, but a gain to the rest of society. On net, the benefit is zero 
because these payments are transfers from the rest of society to recipients. With higher levels of 
earnings and employment come higher tax liabilities. These are denoted in row 7. Workers and 
employers will pay higher payroll taxes. The rest of society benefits because presumably the 
government will spend the money on social benefits or cut taxes.  

Finally, we would expect net benefits to VR participants to be positive. Their increased 
earnings (net of taxes) will exceed their time and financial costs, if any, and reduced transfer 
income. We would expect the net benefit to employers to be positive. Employers’ costs for 
programs are generally quite small, and their return from increased productivity will exceed their 
wage and benefit payments. We suggest that the rest of society may have a small net benefit. 
This sector of the economy bears the costs of providing a program, and their major return will 
take the form of lower transfer payments and higher levels of government spending/lower taxes. 

In the empirical implementation of a BCA for a VR program, the main “drivers” of the 
results are the plus sign in the third row and the minus sign in the sixth row. The higher earnings 
in the third row result from increases in employment, increases in hours worked, and/or increases 
in wage rates. The costs in terms of lost public assistance are generally smaller in magnitude than 
increased earnings, but may occur if program participants receive reductions in payments from 
Temporary Assistance to Needy Families, Supplemental Nutrition Assistance Program, 
Supplemental Security Income, Medicaid, Social Security Disability Income, or other programs 
because of increases in earnings. The “art” of a BCA and concomitant ROI estimation is the 
estimation of these benefits and costs.  

Social ROI 
The “all” column in Table 2.1 is intended to measure the benefits and costs of VR 

services to society as a whole (participants, employers, and taxpayers). However, in practice, the 
framework of that table is limited to easily measured outcomes and costs. Social return on 
investment (SROI) provides a framework to account for the broader social value of programs and 
activities beyond their contribution to economic outcomes. In effect, an SROI estimate tries to 
account for the nonfinancial benefits and costs that are not included in an ROI because they are 
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not measured in dollars. It is an extremely important concept for VR because program services 
often lead to significant mobility, health, social, and psychological improvements that are not 
usually reflected in labor market outcomes. Unfortunately, there is no well-established 
methodology or standard approach to estimate SROI. 

Emerson, Wachowicz, and Chun (2000) distinguished between economic value—which 
“is created by taking a resource or set of inputs, providing additional inputs or processes that 
increase [their] value” and generating “a product or service that has greater market value”—and 
social value, which “is created when resources, inputs, processes or policies are combined to 
generate improvements in the lives of individuals or society as a whole” (p. 137). As described 
by Nicholls, Lawlor, Neitzert, and Goodspeed (2012), “SROI is about value, rather than money. 
Money is simply a common unit and as such is a useful and widely accepted way of conveying 
value” (p. 8). 

Pioneered in the 1990s by a venture philanthropy fund, the concept has been expanded to a 
wide range of both for-profit and nonprofit organizations, including government entities. SROI is 
sometimes described as a specialized type of cost-benefit analysis that attempts to place moneary 
value on the activities and outcomes that affect—or are affected by—a program’s stakeholders 
(Hohler, 2010). Identification of the people and organizations that change, or are changed by, the 
activity that is the focus of the analysis is considered an integral part of the process. 

Another key feature of SROI is the explicit recognition of unintended consequences, both 
positive and negative, and the possibility that an activity can not only create or increase value for 
some stakeholders, but reduce or eliminate value for others. According to Nicholls et al. (2012), 
SROI analysis is “concerned primarily with finding out how much value has been created or 
destroyed and for whom” (p. 20). 

The SROI Network, an international community of practice (www.thesROInetwork.org), 
has identified six stages in conducting SROI analysis: 

1. Establishing the scope of the analysis and identifying key stakeholders. It is 
important to be clear about what the analysis will cover, as well as who will be involved 
in the process and how they will be involved. Identified stakeholders are then integrally 
involved in each remaining stage. 

2. Mapping inputs, outputs, and outcomes. This stage involves developing an impact map 
or logic model that shows the relationship between inputs, outputs, and outcomes. 

3. Identifying outcome indicators and giving them a value. This stage involves finding 
relevant data that can determine whether the intended outcomes have occurred and using 
appropriate proxy measures to assign a value to the outcomes (both positive and negative). 

4. Establishing the impact of the program/activity. It is important to determine what 
changes happen as a result of the program/activity itself, to ensure that the positive and 
negative impacts attributed to the activity/program are not actually the result of 
something else and to ensure that the change would not have occurred anyway in the 
absence of the program or activity.  

5. Calculating the SROI. This stage involves adding up the benefits that can appropriately 
be attributed to the program/activity, subtracting any negatives, and comparing the result 
to the investment that has been made. 

6. Reporting, using, and embedding. Although this step is not always considered part of 
the process, it involves sharing findings with stakeholders and seeking external 
verification of SROI findings. 

http://www.thesroinetwork.org/
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While these stages are relevant for any ROI analysis of the VR program and indeed any 
type of program evaluation, they are critical in carrying out an SROI assessment. The potential 
social benefits of VR—everything from increased self-esteem and self-advocacy skills to greater 
mobility and stronger social networks—are rarely considered in monetary terms, and the value 
placed on such benefits by different stakeholders varies greatly. For example, the parents of a 
young adult with a significant disability may place a high value on the increased self-awareness 
and self-esteem that their son or daughter experiences as a result of their employment following 
participation in VR, while the young person may place a higher value on the increased social 
contacts and increased opportunities for independence that come with having a job. 

Many individuals and organizations that conduct SROI analysis, or use its results to 
evaluate the worth of programs and activities, acknowledge that both the SROI framework and 
methods are continuing to evolve. As a 2010 Wall Street Journal article pointed out, SROI “still 
faces a number of practical challenges. Analysis is only as good as the information that is fed in, 
and most [organizations] don’t yet collect all the relevant data. Then [they] have to try and work 
out which outcomes can be attributed to the . . . intervention, and which to external factors” 
(Hohler, 2010). Therefore, while SROI is a promising approach to help VR agencies measure 
their overall value to society, further refinement of methodologies and data sources is needed 
before reliable SROI estimates can be developed for the VR program. 
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Chapter 2 Study Questions 
1. The internal rate of return for an investment is 

a. Identical to the ROI for that investment 
b. Always less than the discount rate 
c.  The rate of interest that equilibrates the present value of an investment to the investment 

cost 
d. The rate of interest or discount rate that equilibrates the benefit-cost ratio to the net 

present value 
 
2. Having estimates of ROIs from different publicly funded programs allows legislators to 

a. Know what the net impacts of the programs are 
b. Have objective evidence upon which to make budget allocation decisions 
c. Seek matching funds from federal revenue-sharing grants 
d. Incentivize program administrators to minimize the costs of providing services in these 

programs 
 
3. The net present value of a potential investment 
 a. May be negative 
 b. Can be a guide to whether the investment should be made 
 c. Is negatively related to the interest rate 
 d. All of the above  
 
4. Benefit-cost ratios for a VR program may be calculated  

a. Separately for stakeholders such as participants in the program, taxpayers, and society as 
a whole 

 b. That include nonpecuniary benefits such as improved self-esteem 
 c. That include measurements of customer satisfaction 

d. Separately for stakeholders such as participants in the program and VR professionals who 
administer the program 

 
5. Which of the following is not a stage in the conduct of an SROI analysis according to the 

SROI Network? 
 a. Mapping inputs, outputs, and outcomes 
 b. Identifying outcome indicators and giving them a value 
 c. Discounting the investment costs 
 d. Reporting, using, and embedding the SROI findings 
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Chapter 3: 
Review of Relevant ROI Literature 

A return on investment (ROI) is a metric used to assist in the evaluation of whether a 
specific investment can yield future returns or benefits. This metric is an “attractiveness” 
measure and can provide economic justification that a project is a financially sound venture. The 
ROI is calculated by dividing the net benefits by the total costs of the investment, ultimately 
providing an interest rate that equalizes the costs and the benefits. Related to ROI is a benefit-
cost analysis (BCA), which may expand on the ROI. An ROI usually includes only tangible (e.g., 
financial) benefits and costs, whereas a BCA and the related social ROI often include tangible 
and intangible benefits and costs, such as societal benefits (Applied Geographics, 2009). 

ROI and the closely related BCA have been utilized in countless applications, mostly 
involving public-sector projects but also private-sector projects as well. This chapter provides a 
literature review of the various programs that have been subjected to ROI and the types of 
analyses that have been conducted. As the focus is ultimately on ROI studies of vocational 
rehabilitation (VR), the review of programs goes from the most general applications to specific 
VR evaluations. That is, after first examining the distinction between private- and public-sector 
ROI, we discuss the common elements of public-sector ROI and then investigate ROI issues in 
governmental “human capital” development programs such as education and training, finally 
looking at the variety of ROI/BCA analyses conducted in the VR arena.  

ROI in the Private Sector 
Evaluations of investments and business strategies often utilize an ROI strategy (e.g., 

Brealey, Myers, & Allen, 2006) and can be useful for applications such as developing market 
orientation (Kumar, Jones, Venkatesan, & Leone, 2011; Narver & Slater, 1990), investigating 
how training sales personnel benefits customer relations (Homburg, Müller, & Klarmann, 2011; 
Saxe & Barton, 1982), developing information technology to gather information on consumer 
behavior (Tambe, Hitt, & Brynjolfsson, 2012), and developing tobacco control programs (Dilley, 
Harris, Boysun, & Reid, 2012).  

Although ROI calculations were initially based on financial information, such as short-
term costs and benefits, intangible information is increasingly included in the ROI discussion. 
Customer satisfaction and brand loyalty serve as more traditional intangible corporate examples 
of ROI (Rust, Lemon, & Zeithaml, 2004; Smith, 1956; Webster, 1988). In addition, performance 
measures related to environmental, social, and governmental variables are also accounted for in 
ROI estimates (Amaeshi & Grayson, 2008; Sikken, 2011). Some studies have included 
evaluations of corporate social performance (Crittenden, Crittenden, Ferrell, Ferrell, & Pinney, 
2011), customer equity (Blattberg & Deighton, 1996), and country business start-ups in the face 
of cultural differences (Calantone, Di Benedetto, & Song, 2011). Conservation strategies have 
also been explored within the context of ROI, evaluating the benefits yielded by increasing 
biodiversity and conserving land areas (Balmford, Gaston, Rodrigues, & James, 2000; Boyd, 
Epanchin-Niell, & Siikamäki, 2012; Moore, Balmford, Allnutt, & Burgess, 2004a; Murdoch et 
al., 2007). 

Several variations of ROI exist. To highlight a few, there is the “energy return on 
investment,” which is a ratio of energy returned to energy used when evaluating the cost-
effectiveness of energy technologies (e.g., Guilford, Hall, O’Connor, & Cleveland, 2011; Mulder 



 

22 

& Hagens, 2008; Murphy, Hall, & Powers, 2011). Likewise, return on training investment 
evaluates how many dollars an investor gets back for each dollar of training provided. This form 
of ROI compares typical training costs, such as course development, facilities, and salary to 
typical benefits including time savings and better quality (Baker, 2001). 

ROI in the Public Sector 
As illustrated above, the private sector has traditionally utilized ROI valuations to assess 

the effectiveness of various aspects of business operations. However, ROI is now increasingly 
used to evaluate public entities as a form of accountability to promote the efficient use of 
resources with government funds. Such program assessments were initiated in 1949 when the 
Hoover Commission proposed performance budgeting. Since then, various policies have 
governed the practice of measuring results. President Johnson implemented a program planning 
budgeting system, and President Carter advocated a zero-based budgeting system. In 1993, the 
Results Act required strategic plans to serve as the starting point for each federal agency when 
establishing goals, defining how to meet the goals, and measuring achievement (Dean, 2003).  

Under the senior Bush Administration, the U.S. Office of Management and Budget 
(OMB) was charged with investigating measures of program effectiveness for federal agencies. 
Today, the OMB provides a set of guidelines to be followed when using cost-benefit or cost-
effective analysis to assess a publicly funded program or purchase. The elements that must be 
included in the analysis include policy rationale, explanation of explicit assumptions, evaluation 
of alternatives, and identification and measurement of benefits and costs. The OMB clarified that 
the social net benefit should be evaluated, which is the benefit to society as a whole and not just 
the government. Benefits and costs should include both tangible and intangible benefits and 
interactive effects and should exclude transfer payments such as Temporary Assistance to Needy 
Families (TANF), Social Security Disability Insurance (SSDI), and Supplemental Security 
Income (SSI). In addition, a discount rate should be used to discount the time value of money; 
discount rates can be real or nominal depending on how the costs and benefits are measured. The 
OMB provided a discount rate for base-case analyses, although other discount rates can be used 
under other circumstances. To account for uncertainty in estimations, sensitivity analyses should 
be conducted to provide varied analysis conditions for major assumptions, such as the discount 
rate, future wage growth, and inflation (OMB, 1992). The OMB provides an updated discount 
rate each year for agencies to use; the 2012 memorandum provides a 2% discount rate (OMB, 
2012).  

Using this BCA framework, economists have conducted evaluations of all types of 
government projects beyond vocational training programs, including  

public pensions, market extension (globalization), targeting Alzheimer’s disease, drug 
abuse treatment, transport networks, project financing, alternative ways of building 
schools, adopting a pro-growth policy package, reducing the amount of bribes, supporting 
domestic TV, preventing financial crises, deciding to wait before one invests, reducing 
malnutrition, reducing inflation and poverty, reducing climate warming, and providing 
information about smoking. (Brent, 2009, p. 10) 

Use of the Social Discount Rate 
An ROI ratio of zero or more is considered a rational investment. However, a positive 

ROI does not necessarily mean a project will occur (such as if investment costs are prohibitive), 
and a negative ROI does not necessarily end a project (like with government programs providing 
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required services). When evaluating the ROI, various timeframes are considered to account for 
the recuperation of costs. It is common to see 3- to 5-year time windows. However, longer time 
periods, including lifetime, can also be used. All future benefits for ROI and BCA calculations 
must be discounted, since money today purchases more than it will in the future. These 
discounted benefits are referred to as the net present value (Applied Geographics, 2009). 

As mentioned above, the OMB requires use of a discount rate in ROI and BCA program 
evaluations (OMB, 1992). When looking at public programs, a social discount rate (SDR) is 
utilized, which should appropriately reflect the future weight society will place on costs and 
benefits in the current time period. It is assumed society has a positive rate of time preference, 
which indicates that money in the present is more valuable than money in the future. Moore, 
Boardman, Vining, Weimer, and Greenberg (2004b) outlined many of the problems existing 
when using a SDR in program evaluation. Some of the problems include (1) an inconsistent use 
of SDR across studies; (2) a lack of use of SDR; (3) a lack of consensus on the appropriate SDR; 
and (4) skewed project assessments due to use of various SDRs. However, the main challenge is 
the uncertainty of the future, which forces economists to estimate future behavior with imperfect 
information.  

Moore et al. (2004b) attempted to tackle the inconsistency of SDRs. Through their 
research, they concluded that the correct method for social discounting is the consumption-based 
SDR. Moore et al. (2004b) estimated that projects with shorter-term impacts (most impacts 
within 50 years) should be discounted at 3.5%. They then provided an SDR range of 1.5% to 
4.5% for intragenerational projects with most impact within 50 years and of 0% to 3.5% for 
intergenerational projects with impact lasting longer than 50 years. Sensitivity analyses can 
utilize different SDRs to provide a range of ROI estimates to better estimate the actual net 
benefits. 

ROI in Education 
An ROI for higher education is one area of study that is becoming increasingly evaluated. 

The Center for Law and Social Policy (CLASP) and the National Center for Higher Education 
Management Systems released an online set of “dashboards” that evaluate higher education 
ROIs. Users see how the country or a specific state fares when calculating net benefits of staying 
the same (maintain the status quo) or pursuing higher (postsecondary) education. The ROI 
dashboard was created to assess the global competiveness of the United States (compared with 
other Organisation for Economic Co-operation and Development member countries) in terms of 
postsecondary education and indicates that the United States is falling far behind the necessary 
level of degree attainment (CLASP, 2010).  

Although the United States may require a higher percentage of postsecondary education 
attainment to remain competitive, many people are now evaluating personal returns to higher 
education. CLASP (2010) stated that the net return for credential attainment is positive. 
However, the benefits may not always be beneficial. To explore the ROI for education, PayScale, 
a Seattle-based data firm, is using a data set compiled from self-reporting individuals who use 
some form of online payment tool (Hough, 2012). Data collected include base salary, bonuses, 
and other cash earnings. PayScale examined the link between pay, colleges, and other variables. 
This information was used to find an earnings differential between those who went to college 
and those who did not (Lavelle, 2012). Across all degrees and schools, PayScale found a 4.4% 
average yearly return. Yet, the variation of return between schools could be great. Alumni from 
schools with a strong “brand” did better; certain majors, like engineering, also had higher returns 
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(Hough, 2012). Therefore, the investment risk to one individual may not be as great as for 
another depending on the variety of variables at hand.  

ROI in Workforce Development 
Workforce development programs are another area of study where ROI can be utilized. 

Workforce development programs are generally publicly funded programs that provide training 
and/or job assistance to qualifying participants and therefore operate under various performance 
standards. (It is important to note that not all workforce development programs provide training.) 

The use of performance standards in federally funded employment and training programs 
began in 1982 with the Job Training Partnership Act (JTPA), which was replaced by the 
Workforce Investment Act (WIA) in 1998. The goal of JTPA was to provide job assistance and 
training for the economically disadvantaged. Highly decentralized, the JPTA had 600 service 
areas nationwide with considerable state and local autonomy. Once the program was in place, 
performance standards began being measured, starting with placement rates, wages at placement, 
earnings at termination from the program, and reductions in welfare payments. These four 
standards served as the benchmarks for evaluating program achievement. In 1989, four 
additional standards were added to gather data after termination from the program, providing a 
longer-term assessment period. With the implementation of the WIA in 2000, the performance 
standards evolved to using unemployment insurance data and incorporating attainment of 
credentials. In addition, states may now negotiate their own performance levels, which provides 
greater flexibility for states that have difficulty meeting certain standards due to differences in 
economic conditions, characteristics of participants, and other factors (Dean, 2003; Heckman, 
Heinrich, & Smith, 2011).  

These programs provide training and assistance to participants with an ultimate goal of 
raising economic productivity and securing employment. Examples of workforce development 
programs include apprenticeships, dislocated worker training programs, VR, vocational training 
in high schools, and adult education. Such workforce development programs “typically involve a 
variety of costs: including personnel associated with providing the intervention such as 
counseling or training; capital cost for such factors as buildings and equipment; wastage of 
material used in training (less the value of output produced); an imputed value of the time of any 
volunteers since such time involves a use of resources with an opportunity cost; and the 
opportunity cost of the time of participants while receiving this intervention” (Brent, 2009, p. 
171). 

Long, Mallar, and Thornton (1981) provided a framework for how an ROI calculation 
would operate within workforce development program evaluation. Several studies have used this 
framework (e.g., Smith & King, 2008; Hollenbeck, 2009). When using an ROI to evaluate 
workforce development programs, three investment “perspectives” are considered: those of 
participants, taxpayers, and society (Long et al., 1981; referred to as corpsmembers, rest of 
society, and society, respectively). Participants include individuals who make an investment into 
a program by enrolling. The costs to an individual are dominated by a time cost—the opportunity 
cost of forgone wages. Time cost can vary largely across participants when considering the age 
and lifetime earnings profile for youth versus older dislocated workers. In addition to time cost, 
individuals may be charged tuition and fees (such as with postsecondary education); however, 
many programs charge no cost to the participant. The benefits received by participants are 
estimated by an individual’s earnings profile, generally averaged across participants, and fringe 
benefits (such as health care, paid leave, and retirement plans) (Long et al., 1981).  
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The public sector consists of the taxpayers, who are responsible for fronting the cost of 
program services. The investment cost to the taxpayers comprises total program costs; the 
benefits received by taxpayers are the increased tax revenues received from employed 
participants and the decreased welfare payments paid to those individuals. Reductions in welfare 
payments can come from programs such as Medicaid, Food Stamps, Temporary Assistance for 
Needy Families, and unemployment insurance (Hollenbeck, 2009). 

Finally, the societal perspective combines participants with taxpayers, with transfers 
netted out. When considering these three perspectives, the ROI can vary across perspectives 
given the different costs and benefits received by each group.  

When assessing the ROI of a workforce development program, the computation should 
only serve as a metric or judgment of the effectiveness of the program. Several assumptions must 
be made to calculate an ROI, including the discount rate, extrapolating future earnings and fringe 
benefits, and determining the proper income differential between participants and 
nonparticipants. However, the evaluation does provide insight into whether a specific program is 
effective, can hold program administrators accountable to taxpayers for using funds effectively, 
and provides a metric policymakers can use to improve and expand upon existing programs 
(Long et al., 1981; Hollenbeck, 2008, 2009; Smith & King, 2008).  

Examples of Workforce Development ROI 
ROI has been used numerous times to evaluate workforce development programs. States 

considering or having ROI assessments include Minnesota, Texas, Virginia, Washington, and 
Indiana, among others. Brief summaries of the Minnesota and Texas evaluations follow.  

In Minnesota, the Governor’s Workforce Development Council (2011) is undertaking an 
ROI initiative with five goals: (1) making smarter investments, (2) improving services, (3) 
strengthening accountability and transparency, (4) communicating value, and (5) standardizing 
results. Currently, the study is still in progress. The evaluation will measure net impacts over the 
short, medium, and long term for participants from WIA Standardized Record, Workforce One, 
Wage Detail, MnSCU Student, and Pass-Through Program data sets. Programs covered include 
WIA programs, displaced homemakers, and VR, among many others. The comparison group 
comes from Labor Exchange participant records and unemployment insurance applicant data. 
Following Long et al.’s (1981) methodology, the council will determine an ROI for participants, 
taxpayers, and society (Governor’s Workforce Development Council, 2011).  

The Ray Marshall Center is evaluating ROI for workforce development programs in 
Texas (Smith & King, 2008). As an ongoing evaluation, the study looks at participants in Texas’ 
Workforce Career Centers with a comparison group matched along 18 characteristics. Returns 
are estimated for participants, taxpayers, and society at 5- and 10-year periods, taking into 
account costs such as forgone earnings and fees and benefits including wages, fringe benefits, 
employer productivity, increased taxes, and reduced welfare payments. The study has found net 
returns to be positive and substantial, with the greatest returns going to participants (29% and 
38%), society (25% and 35%), and taxpayers (12% and 25%) at the 5- and 10-year intervals, 
respectively (Smith & King, 2008). 

ROI for VR of Veterans with Disabilities 
The Vocational Rehabilitation and Employment Program (VR&E) is authorized by 

Congress under Title 38, Code of Federal Regulations, Chapter 31 and is administered by the 
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Vocational Rehabilitation and Employment Service within the Veterans Benefit Administration 
of the Department of Veterans Affairs. VR&E provides comprehensive vocational and 
educational counseling and employment-related services to veterans with service-connected 
disabilities. In May 1991, the consulting firm SRA submitted the “Final Report on Return on 
Investment Analysis” to the VR&E Service. In this report, SRA provided an ROI framework that 
estimated benefits accruing to participants in the VR&E program and compared them to 
programmatic costs of the Veterans Benefit Administration and other costs incurred by the 
veteran. They identified these benefits as increased future earnings, reduced living expenses, in-
program subsistence allowance, federal income tax recovery, public assistance and other cost 
avoidance, and intangible benefits such as spillover effects to family members and society at 
large. Examples of the latter intangible benefits are particularly important for valuing the returns 
to an independent living outcome. The costs that SRA identified included (1) earnings and 
leisure time the veteran may give up in order to participate in the program; (2) readjustment 
benefits, including subsistence allowance payments, tuition, and other VR services; and (3) the 
VR&E general operating expenses for staff salaries administering the program. They also noted 
that a circumspect calculation of the ROI should include non-VR&E costs such as Veterans 
Health Administration medical payments. 

SRA then used this general framework, which is based on a model initially formulated by 
Thornton, Agodini, and Jethwani (2000), for estimating the benefits of supported employment, to 
calculate the present value of the future stream of these benefits and costs that they could 
measure. SRA did not have data on many of the items that they identified as costs or benefits. 
Consequently, they made estimates of the benefits for only the components of increased future 
earnings, the subsistence allowance payments received by veterans, and any federal income tax 
recovery. For costs, SRA made crude estimates of the “opportunity costs” of forgone earnings 
(i.e., veterans’ reduced earnings while participating in the program) and combined this item with 
the aggregated readjustment benefits and general operating expenses. The sample frame they 
used consisted of veterans served from fiscal year 1994 through 1999.  

Even implementing this streamlined model required a host of assumptions due to the lack 
of availability of the requisite data. For instance, SRA’s benefit estimates relied primarily on the 
data available from the VR&E master record. Thus, SRA was forced to use preprogram earnings, 
which are only available for a limited time for a small portion of all VR&E applicants when they 
are likely to be temporarily unemployed. This 1 month of preapplication earnings served as the 
basis for (1) forgone earnings during program participation and (2) measurement of increased 
earnings for program participation. They then assumed that these earning gains continued until 
retirement age, which was adjusted for the severity of the veteran’s service-connected disability. 
The present value of these earning gains, along with the estimated value of increased federal 
income taxes, represented the benefits of VR&E participation. 

The cost analysis framework was based only on aggregate data available from VR&E 
reports. The cost estimates consisted of (1) prorating the overall VR&E expenditures for 
readjustment benefits and general operating expenses to those veterans receiving services in 
1994 through 1999; and (2) forgone earnings for a veteran during the VR&E training time 
interval, defined as the period from rehabilitation plan development until completing this plan. 

The present value of the measured benefits, calculated as $9.157 billion, was then 
compared with the cost components, $3.736 billion in 1999 dollars, to develop an ROI of 145% 
for those rehabilitated veterans who successfully completed the program between the 6-year 
period from fiscal year 1994 to 1999. 
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An evaluation by Dean (2003) provided a framework for determining an ROI using 
individual-level data provided by the VR&E and Defense Manpower Data Center and aggregate-
level earnings from the Social Security Administration. This framework compares earning 
impacts to the costs of participating in the VR&E program for applicants in 1992. A comparison 
group of VR&E program dropouts was constructed as a benchmark for estimating the earning 
impacts for a “treatment group” drawn from those applicants who received subsistence 
allowance awards. 

Treatment impacts were obtained using individual-specific longitudinal earning records 
obtained from the Social Security Administration for the 18-year period from 1985 to 2002. The 
results from the selection bias–corrected earning equations found the earning impacts to be 
highly negative and statistically significant in the first 5 years. This is not surprising, given that 
VR&E participants are likely to be enrolled in training during this period while the program 
dropouts have secured employment through other means. These treatment impacts became 
progressively less negative during this 5-year interval, as more veterans completed their training. 
Indeed, treatment impacts steadily increased over the entire 10-year period following application 
for VR&E benefits.  

These benefits from the treatment impacts were then compared to the costs of the VR&E 
program. The VR&E master record was used to create a longitudinal tracking of subsistence 
allowance payments and hours of academic and nonacademic training for the 11-year period 
from 1992 to 2002 following application for VR&E benefits. A benefit-cost framework was 
developed, where the benefits of the increased earnings were compared to the direct costs of 
VR&E service provision and the implicit or “opportunity costs” of the veteran’s forgone 
earnings while enrolled in the VR&E program. Using a 4% discount rate, a $1 investment 
resulted in $0.19 to $0.51 in increased earnings by a VR&E applicant in 1992, depending on the 
earnings estimation technique used. 

ROI and the Public-Sector VR Program 
The public-sector VR program is one of the oldest workforce development programs, 

having been established following World War I to serve persons with primarily physical 
disabilities. The Rehabilitation Services Administration (RSA) was one of the first agencies to 
develop a management information system for reporting caseload activity for persons terminated 
from the VR program. This reporting system—called the RSA-300 (now 911) Case Service 
Report—serves as the basis for almost every evaluation of the VR program. This data set 
allowed for implementing rather simplistic benefit-cost calculations of VR program efficacy, 
with studies reporting benefit-cost ratios of 10 to 1 (Berkowitz, 1988). These analyses were 
followed by a series of more rigorous evaluations published in economics journals (e.g., Conley, 
1969; Bellante, 1972; Worrall, 1978; Dean & Dolan, 1991; Dean, Dolan, & Schmidt, 1999), with 
the latter studies more or less following advances in the more general field of workforce 
development program evaluation at the time (see Ashenfelter, 1978; Bassi, 1984; Heckman & 
Hotz, 1989). These analyses controlled for a rich set of demographic and disability-related 
variables in developing cost-benefit ratios for specific impairment groupings. However, as 
Loprest (2007) noted, with the exception of the last study, these analyses suffered from RSA-
911’s lack of data on longitudinal earnings. Moreover, all studies were hampered by insufficient 
data on the costs of specific types of services, since the R300/911 data only provide the cost of 
agency-purchased services.  
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There has been one national study of the VR program using primary and secondary data 
collected from a comprehensive survey called the Longitudinal Study of the Vocational 
Rehabilitation Services Program (LSVRSP) (Hayward & Schmidt-Davis, 2003a, 2003b, 2005). 
This study consists of information obtained from a “staggered” cohort originally consisting of 
8,818 randomly selected individuals. This unique design approach called for a sample frame of 
persons who either (1) applied for (25%), (2) were in “active-program” status (50%), or (3) were 
terminated from VR (25%) during the period of 1995 to 1997. Sample acquisition and data 
collection activities began in January 1995 and were completed in January 2000, with sample 
acquisition occurring over a 2-year period and each of the study’s participants tracked for 3 
years. Ultimately, 32 different agencies were represented, drawn from across 30 different states 
from the population of 80 agencies comprising the federal system. The final sample consisted of 
8,500 applicants and current and former recipients of VR services.  

This primary survey data was collected from VR service consumers, staff, counselors, 
and office managers using different methods and time frames. Consumers were tracked in their 
VR and post-VR activities for 3 years. For consumers, data collection involved abstraction from 
case records and interviews. Record abstraction included consumer characteristics and detailed 
service information and was conducted at baseline and updated quarterly. In-person and 
telephone interviews were used as subjects entered the study, as they completed VR services, and 
at 1-year follow-ups. Agency information used self-report questionnaires at baseline and at 
various intervals, depending on the type of staff. The resulting data can be categorized into one 
of six domains: demographic and background information, employment variables before 
engaging in VR services, disability and physical functioning measures, agency factors, VR 
interventions, and economic outcome measures.  

A series of final reports were delivered to the RSA (Hayward & Schmidt-Davis, 2003a, 
2003b, 2005). The first LSVRSP final report examined the effect that consumer characteristics 
had on access to, receipt of, and outcomes of the VR services program. The second final report 
focused on the relationship between VR services and outcomes. The third final report analyzed 
the influence of the local economic environment and organizational characteristics of VR offices 
on the outcomes that VR consumers achieved as a result of VR services. 

The past decade or so has seen a series of state-level evaluations of VR produced by 
economic consulting firms, university research bureaus, and state VR program evaluation units 
(Hemenway & Rohani, 1999; Uvin, Karaaslani, & White, 2004; Hollenbeck & Huang, 2006; 
Kisker, Strech, Vetter, & Foote, 2008; Wilhelm & Robinson, 2010; Bua-Iam & Bias, 2011). 
These studies, some of which are reviewed in more detail in chapter 4, use “internal” comparison 
groups (Bell, Orr, Blomquist, & Cain, 1995) drawn from program participants that require strong 
assumptions to resolve the inherent problem of selection bias resulting from nonrandom 
participation in VR. Hollenbeck and Huang’s (2006) study of VR impacts for the state of 
Washington mitigated the impact of this selection bias problem of nonrandom program 
participation by incorporating statistical matching estimators based on the likelihood of program 
participation; these estimators were initially developed by Rosenbaum and Rubin (1983) and 
have been incorporated in other workforce development programs (Heckman, Ichimura, & Todd, 
1997; Dehejia & Wahba, 1999). 

A different application of BCA of the VR program is concerned with looking at the effect 
of VR on disability insurance beneficiaries in Canada (Campolieti, Gunderson, & Smith, 2007). 
Since the researchers could not make use of a comparison group using a natural experiment, they 
used propensity score matching techniques with a group drawn from administrative records. The 
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analysis examined the net benefits of VR by examining the savings that accrued to the disability 
insurance program when the individuals left the program.  

Conclusion 
ROI, and the closely related BCA, is a widely used metric for evaluating the 

attractiveness of a specific investment. ROI and BCA are used in various disciplines, from 
financial analysis and energy investment in the private sector to education and federally funded 
programs in the public sector. For public-sector investments, an SDR is utilized, which will 
reflect the future weight society will place on costs and benefits. Workforce development 
programs, VR programs, and VR for veterans are all examples of public-sector programs that 
utilize and benefit from ROI in program evaluation. Several ROI studies already exist for the 
analysis of these programs, and results help provide guidance for program growth and fund 
allocation. However, although ROI is widely used in program evaluation, challenges exist in 
methodology development, with one major challenge surrounding the availability, accessibility, 
and consistency of data sources. 
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Chapter 3 Study Questions 
1. An ROI analysis includes tangible and intangible benefits and costs, such as societal benefits.  
 a. True 
 b. False 
 
2. A positive ROI does not necessarily mean a project will occur. 
 a. True 
 b. False 
 
3. The Office of Management and Budget guidelines on program effectiveness include 

a. Policy rationale 
b. Reallocating resources 
c. Evaluation of alternatives 
d. Measuring achievement 
e. A and C 
f. A, C, and D 
g. All of the above 

 
4. The ROI dashboard evaluates the ROI for 

a. Environmental services 
b. Education 
c. Vocational rehabilitation 
d. Workforce development 

 
5. Which of the following are examples of workforce development programs? 

a. Adult education 
b. Vocational rehabilitation 
c. Dislocated worker training programs 
d. A and B 
e. B and C 
f. All of the above 

 
6. The costs considered for an enrollee in a workforce development program do not include 

a. Travel costs 
b. Health care costs 
c. Time costs 
d. A and B 
e. A and C 
f. All of the above 

 
7. The Veterans Rehabilitation and Employment Program provides comprehensive vocational 

and education counseling services to veterans with service-connected disabilities. 
 a. True 
 b. False 
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Chapter 4:  
Methodology 

The purpose of this chapter is to identify the principal components of a return on 
investment (ROI) study. In a sense, the chapter enumerates the necessary ingredients for an ROI 
recipe, indicating the importance of each and describing how different choices that analysts make 
regarding the component affect the final estimate.  

The five key ingredients comprising ROI studies are as follows: 
 Identification of the treatment and treated population 
 Identification of the time period of analysis 
 Estimation of the outcomes of treatment, i.e., benefits 
 Estimation of investment costs 
 Treatment of statistical uncertainty 

These ingredients are discussed below, followed by a discussion of adjustments for 
inflation/discounting and multiplier/displacement effects. The chapter then identifies how these 
components have been addressed in several ROI studies conducted in the vocational 
rehabilitation (VR) context, i.e., what recipes were followed in these extant studies. 

Treatment and Analysis Population 
When medical interventions are being tested and developed, the treatment that is given to 

patients is a precisely determined chemical compound or specified procedure. VR programs, on 
the other hand, typically tailor services to each individual being served. Thus, each participant 
may receive different services. Furthermore, VR professionals who are providing the services 
may vary in how they deliver the services, and participants vary in their adaptability, effort, and 
motivation. So, even if participants were given the same “treatment,” they may exert more or less 
effort in learning or applying the skills or knowledge being delivered to them. Furthermore, some 
individuals may not complete the treatment at all.  

The typical practice in the evaluation of workforce development programs such as VR, 
and in the estimation of ROI, is to identify a cohort of participants who received some set of 
services at a particular time period. The cohort may be limited in a number of different ways. 
The cohort may be identified by having a particular disability. The cohort may be identified by 
particular demographic characteristics (e.g., age, sex, location, etc.). The cohort may be limited 
by the services received, or the cohort may be limited by the time period in which the services 
were received. 

In selecting the cohort for analysis, there is a trade off between homogeneity of the cohort 
and sample size. The more homogeneous the treated population is, the more precise will be the 
estimated impact of the treatment. However, the more homogeneity that one attempts to use in 
defining the treated population, the smaller the size of that population, and therefore the more 
difficult it will be to achieve statistical confidence. In practical terms, consider a study that 
focuses on one county in a state that is served by one VR office vis-à-vis another study that 
focuses on the entire state with multiple VR offices. The former study will have a population of 
participants that are all in the same labor market, have access to the same education or training 
institutions, and are being served by the same VR professionals. With this homogeneity in the 
participants, it will be easier to identify the effect of the services received on outcomes. 
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However, estimates of variance, which are used to gauge statistical uncertainty, are inversely 
related to the number of observations in a study. Other things equal, a larger number of 
observations means less variance and less statistical uncertainty. So the county study will likely 
have much more statistical uncertainty about the relationship between program services and 
outcomes than the state study, even though the latter may involve multiple labor markets, service 
regimens, and institutional context. In short, achieving an adequate sample size for the treated 
population may come at the cost of increasing the heterogeneity of the population. Sampling 
error is being traded off for estimation error. 

An issue that must be addressed in selecting the cohort for analysis is whether to include 
individuals who do not complete their participation in program services. And in fact, there may 
be individuals who apply for services and then do not participate at all. Common sense would 
suggest that program completers would have better outcomes than noncompleters, and so there 
might be an incentive to examine outcomes for only those individuals who complete. On the 
other hand, individuals who do not complete may have “dropped out” because they were offered 
an employment opportunity or may have achieved some other successful outcome. Furthermore, 
arguably part of the impact of the treatment might have been to provide enough services to 
engender success even prior to completion. On the other hand, part of the impact of the treatment 
might have been negative and caused individuals to leave. A compromise that is sometimes done 
in practice is to include all members of the cohort—completers and noncompleters—and to 
calculate outcomes both for the entire cohort and separately for each subgroup. 

If one excludes individuals who did not receive the full treatment, then it is said that the 
program effect is the average treatment effect on the treated. If one includes all individuals whether 
or not they completed, then it is said the program effect is on the intention-to-treat population.  

Another issue to consider in defining the cohort is whether one uses an entrance cohort or 
an exit cohort. Because services are individualized and because they are voluntary, the length of 
time that an individual is “treated” may vary considerably. That means that the time periods 
when outcomes are observed for the treated population may vary considerably. An entrance 
cohort defines the treatment group as the individuals who initiate their program participation in 
the same period of time. An alternative approach is an exit cohort that defines the treatment 
group as the individuals who end their program participation in the same period of time.  

An example may indicate the difference between an entrance and exit cohort approach. 
Suppose that we start with an entrance cohort. We’ll define the treated population as everyone 
who started program services in a particular time period (say a quarter or a year). But suppose 
that one individual receives services for 6 months and another individual receives services for 30 
months. If employment and earnings after receiving the treatment are benefits to be measured 
and included in the ROI calculation, there will be a 24-month lag between the two individuals’ 
outcomes. In those 24 months, many events may occur, such as macroeconomic changes, that 
may differentially affect the outcomes. If one redefines the outcomes to be employment and 
earnings at some point in time after program entrance, then the first individual will have an extra 
24 months in which to gain labor market experience. 

On the other hand, if we use an exit cohort and define the treated population as everyone 
who received services and exited in a particular time period, then individuals who only received 
6 months of services will have initiated their participation 24 months after individuals who 
received 30 months of services. The way services were delivered or the types of customers may 
change considerably in those 24 months, so again it may not be reasonable to compare the two 
individuals. 
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The question of whether to use an entrance or exit cohort depends on the definition of the 
“treatment” and on the data available. In most instances, the analytical question being addressed 
is the ROI of services provided by VR professionals at a particular point in time or to a particular 
group of customers. The preferred approach for this study would be an entrance cohort so that 
the effect of the services can be identified by comparing customers who received the services at 
that time to a counterfactual group of customers who did not receive the services. However, 
some data management information systems that are used for tracking outcomes may use 
program exit date as a baseline, and then the “second best,” but only practical, approach is an 
exit cohort approach.  

Another issue that confounds the definition of the treatment is recidivism. From an 
individual client’s point of view, the services provided by VR may span several years, and in the 
case of recidivism, several spells. To the client, estimating the impact of the VR system, and by 
extension its ROI, should take a multiple year or lifetime approach. However, from the 
organizational point of view, the cohort approach is more practical and meaningful. The 
treatment is defined as services provided to participants in the cohort in their current spell, even 
if the participant had received services at an earlier time or will receive services in another spell 
in the future. 

Time Period of Analysis 
ROI compares the outcomes of an investment to the investment itself. As the name 

suggests, outcomes occur after the investment is made. So time—between investment and 
outcomes—is an important component of an ROI analysis. Just as the definition of the treated 
population requires a specific time period, so does the definition of outcomes. Outcomes may be 
an economic flow variable such as earnings per time period, or they may be particular statuses as 
of a point in time, such as attaining an educational credential after treatment.  

A practical method for selecting the time period of analysis is to limit it by data 
availability. If an analyst has, for example, 3 years of postprogram earnings, then he or she may 
limit the outcome period to 3 years. However, several factors may influence the definition of the 
outcome period. First of all, administrators usually want an evaluation or ROI calculation to be 
done on as recent data as possible. After all, if the purpose of the ROI is for program 
improvement, what good is evidence from the program as it operated several years ago? So an 
analyst may be requested to calculate an ROI with a very short outcome period, such as a year. 
For many outcomes, however, especially labor market outcomes, a short outcome period such as 
a year may not be sufficient for the program to show an effect.  

On the other hand, it may be desirable to have a very long outcome period.5 In general, as 
long as benefits are likely to exist into the future, a longer outcome time period will increase an 
ROI, other things equal. This may mean that the ROI study has to be undertaken several years 
after the program services/investment were provided to participants, or that the analyst will have 
to extrapolate benefits. 

                                                 
5 Some argue that in the VR context, it may take 6 to 10 years for the rehabilitation services for some disabilities to 
affect outcomes. See Dean, Ashley, Rowe, and Schmidt (2006). 
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Benefit Extrapolation 
An analyst conducting an ROI study may be asked to extrapolate benefits in order to 

estimate a long-run payoff. For example, Hollenbeck and Huang (2003, 2006) estimated the 
ROIs of workforce development programs for a working lifetime. If one compares the outcomes 
from a treatment to a baseline forecast, it is likely to be the case that the treatment outcomes 
exceed the baseline, i.e., benefits are positive. The issue with which to grapple in an 
extrapolation is the time trend of outcomes. Will a short-term positive impact accelerate? Will it 
stay constant? Will it depreciate? Suppose, for example, that after receiving services, a cohort of 
VR customers are averaging $500 more per quarter in earnings 3 years after participating in a 
program compared to a baseline forecast for these individuals at that time if they had not gotten 
VR services. Will the earnings advantage to participants grow over time to be bigger than $500 
per quarter? Will it stay right around $500 per quarter? Or will it decrease over time to be 
significantly less than $500 per quarter? There are arguments to suggest the likelihood of any 
one of these paths. 

The average earnings advantage of $500 per quarter may arise because of a greater 
employment rate, because the VR customers work more hours per week, or because they are 
more productive on the job and earn a higher wage rate than the baseline forecast. Any one of 
these advantages may further improve the skills and productivity of the VR customers, who will 
stand to gain an even bigger earnings advantage over time, i.e., the earnings advantage will grow 
bigger than $500 per quarter. That is, in this scenario, a short-term advantage accelerates.  

On the other hand, a short-term advantage may dissipate if skill advantages or learning 
depreciates. Then a short-term advantage depreciates. For example, suppose that the earnings 
advantage of $500 per quarter emanates from being trained to use a particular type of equipment 
or software. However, after 3 years, the customers’ employers may begin to phase in other 
equipment or software and train other employees on the new technology. We would expect the 
earnings advantage to shrink and perhaps disappear altogether. Finally, program services may 
provide customers with an advantage that results in a short-term gain, but no further gain or loss 
occurs. That is, the short-term advantage stays constant over time. In the example, the $500 per 
quarter advantage stays about the same over time. 

Perhaps the safest way to extrapolate benefits is to use program data to estimate a 
relationship with time, and then use that trend to extrapolate into the future. In any case, 
extrapolation is more of an art than a science and opens the ROI estimate to considerable 
statistical uncertainty.  

Estimating Observed Outcomes 
Probably the most important component of an ROI study is the counterfactual that is used 

to estimate the impact of the treatment. The benefits, or outcomes, in all ROI studies are net 
impacts. That is, they are outcomes that occur after the intervention of the treatment relative to 
what might have happened in the absence of the treatment. The hypothetical context of what 
would have happened in the absence of the treatment is referred to as the counterfactual.  

Statement of the Problem 
Appendix C presents the net impact problem in mathematical terms, but basically the 

desired information (which cannot be observed) is the difference between the outcome that 
occurs to a VR program participant once he or she receives rehabilitation services minus the 
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outcome that would have occurred if the individual had not received such services. Obviously, 
individuals cannot simultaneously be in two states of the world—both receiving services and not 
receiving services—so we must estimate the net impacts. 

That estimation is accomplished by having outcome data on the individuals who are 
treated and on other individuals who are not in the treatment group. Then statistical procedures 
can be used to analyze the differences, if any, in the outcomes of the two groups and to attribute 
those differences to receipt of the treatment. If it is possible to have the individuals in the two 
groups similar to each other, then we can have some confidence that any differences in outcomes 
are likely to be caused by the treatment.  

Two important constraints on the data sets must hold in order for the statistical 
identification of a treatment effect. The first is called the support condition, which basically says 
that there are no observable characteristics that are unique to the treatment group or the 
nontreatment group. For example, the support condition would be violated if the treatment group 
consisted of VR customers who resided in one state and the group to which those customers were 
to be compared resided in a different state. If differences in outcomes were found, it would be 
impossible to identify whether those differences were caused by the VR services or by the 
economic conditions or other contextual variables that may differ between the two states of 
residence.  

The second constraint is called conditional independence. It is similar to the support 
condition. Essentially, this condition holds if there is no set of observed characteristics that is 
perfectly correlated with receiving or not receiving the treatment. This condition would be 
violated in an ROI study of VR services if it just so happened that persons with a certain 
condition, particular gender, age group, and educational level happened to receive services, but 
no one with those same characteristics was in the comparison group. Then we would not be able 
to identify whether the outcomes were the result of the VR services or the unique characteristics. 
In many instances, conditional independence is simply an empirical question. 

Methods of Estimation 
Randomized controlled trials. Randomized controlled trials (RCTs), also referred to as 

random assignment experiments, are usually thought to be the most rigorous way to determine 
net impacts since participants are selected randomly and there is no way that systematic selection 
bias can occur. Any differences in the outcomes of individuals who receive the treatment from 
those who are randomly screened out of the program must be due to the program itself since all 
other potential causal factors are randomly distributed. Because receiving the treatment is 
randomly determined, individuals’ characteristics and whether or not they receive the treatment 
are uncorrelated by design, so the conditional independence assumption must hold.  

In the VR context, it is unlikely an RCT could be implemented for an evaluation of 
program services in their entirety since that would require denial of services to the control group. 
If it were allowed to happen, the point of randomization would be after individuals were 
determined to be eligible. Then a fraction of the individuals (usually, but not necessarily, 50%) 
would be allowed to receive services, and the remaining cases would not. The randomization 
could be presented to potential participants as a “lottery” that has been necessitated by budgetary 
limitations. In some instances, an RCT is implemented by “wait listing” the control group. Then 
outcomes are observed during the waiting period before the control group is provided services. 

A more likely and more feasible alternative would be an RCT to evaluate various types of 
services. For example, if there were interest in estimating the return to a particular type of 



 

40 

assistive technology, an experiment could be run to provide the technology to a randomly 
assigned treatment group and to serve control cases in the status quo manner. There are, of 
course, many other variants for which an RCT could be used to evaluate the net impact.  

On certain rare occasions, natural experiments may occur, and if they do, then analysts 
can exploit these situations to identify analytically the impacts of a treatment. A natural 
experiment would be defined as a situation in which randomization was used for programmatic 
or operational reasons, not just for evaluation reasons. The classic example of a natural 
experiment is the Vietnam-era selective service draft lottery. In the VR context, a local office or 
state may use a lottery system if it has too many applicants for a particular type of service, or if it 
has an inventory of a certain type of technology that it wishes to be rid of. 

Quasi-experiments. Another approach to attributing outcomes to an intervention when 
random assignment is not feasible or desirable may be referred to as a quasi-experimental 
methodology. Just like in an experiment, the individuals receiving the treatment are referred to as 
the treatment group. However, instead of randomly screening out potential participants to form a 
control group, quasi-experiments use an alternative source of data to form the control group. For 
example, Hollenbeck and Huang (2006) used individuals who applied and were eligible for VR 
services but were never served under a plan for employment (status = 30) as a source of 
comparison observations for a net impact evaluation of VR services on participants in 
Washington State. In quasi-experiments, the observations that are used to compare outcomes to 
the treatment group are called members of a comparison group, instead of a control group, which 
is the terminology used in RCTs. The methodology is referred to as quasi-experimental because 
it is intended to emulate an experiment, with the only difference being the source of the 
comparison/control groups. 

There are many variants to how the comparison group in a quasi-experimental evaluation 
is developed. For expositional purposes, let T represent a data set with treatment observations, 
and U represent a data set from which the comparison set of observations may be chosen. Note 
that T and U may come from the same source of data or may be entirely different data sets. In the 
former situation, U has been purged of all observations that are also in T.  

Various techniques have been suggested in the literature for defining the comparison 
group, but they may be boiled down to two possibilities: (1) use all of the U set or (2) try to find 
observations in U that closely match observations in T. Note that identification of the treatment 
effect requires that none of the covariates X in the data sets are perfectly correlated with being in 
T or U. That is, given any observation Xi, the probability of being in T or in U is between 0 and 
1. The techniques that use all of U are referred to as full sample techniques.6 Techniques that 
attempt to find matching observations will be called matching techniques. Appendix D describes 
these techniques.  

Regression techniques. RCTs and quasi-experimental techniques are intended to identify 
a treatment effect. That is, we want to have some statistical certainty that participation in the 
treatment, and not the characteristics of the participants, is what caused particular outcomes 
(which might be positive, essentially zero, or negative). Another method of identification, if one 
has the appropriate data, is to estimate a regression model that includes a dummy variable for 
being in the treatment. A linear regression controls for all of the observable characteristics of the 
program participants. 

                                                 
6 Some of these techniques trim or delete observations from U, but we will still refer to them as full sample 
techniques. 
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One regression approach that we might refer to as direct estimation has the following 
functional form:  

(1) Yi = a + BXi + cTi + ei 
 where   Yi = outcome for individual i 

Xi = vector of sociodemographic characteristics of individual i 
Ti = 1 if individual i participates in the treatment; 0 otherwise 
ei = error term 
a, B, c = estimated parameters 

The estimated coefficient, c, would be the net impact estimate for this particular outcome 
variable. 

Other regression techniques that may be used to identify treatment effects are 
instrumental variables and regression discontinuity. Equation 1 requires certain assumptions to 
hold in order to provide unbiased estimates of the treatment effect. In particular, it is assumed 
that the treatment variable, Ti, is uncorrelated with the error term. However, for various reasons, 
that assumption may not be true, in which case it is said that the Ti is endogenous. In this 
situation, it may be possible to identify instrumental variables, which are variables that are 
correlated with the treatment variable, but uncorrelated with the outcome variable. In the VR 
context, an instrumental variable (if it were available) might be distance between an individual’s 
home and closest VR office. That variable might be correlated with whether an individual 
receives VR services, but should be totally uncorrelated with labor market outcomes. 

A regression discontinuity approach might be appropriate if there were a programmatic 
rule or regulation that sharply divided a population between those who receive a service and 
those who don’t. An example might be if a particular test result (such as an IQ test) were used to 
screen clients, such that individuals with a test score below a certain level were eligible for a 
service, whereas individuals above that level were not. Then a regression could be run using 
observations for which that test score is very close to the criterion (over and under) to see 
whether the eligibility and service make a difference in terms of impacts. 

The data required to estimate Equation 1 or the instrumental variables or regression 
discontinuity alternatives would be administrative data that contain information on individuals 
who received the treatment and individuals who did not receive it or, lacking that, a survey of 
individuals who did, or did not, receive the treatment. For example, in the VR context, if a state 
had follow-up information on all individuals who applied for services and could identify those 
customers who actually received services, then a regression model like Equation 1 could be 
estimated by using these data. Alternatively, the state could commission a sample survey of 
individuals who applied for services and estimate Equation 1 from these primary data. 

Post-pre. The fourth type of estimation methodology is similar to the quasi-experimental 
estimation technique, except that instead of finding a comparison group, the participants who 
receive the services themselves provide the counterfactual situation. This is done by comparing 
the outcome variables prior to receiving the treatment to those same variables after receiving the 
treatment. This is called a post-minus-pre approach and is generally considered to be a weak 
methodology because of its reliance on two very strong assumptions. The first underlying 
assumption is that in the absence of the treatment, the participants would have continued in their 
pretreatment circumstances (or their exact equivalent). Secondly, it assumes that receiving the 
treatment is the causal factor for any change in or improvement over the individual’s prior 
position. The former assumption is problematic because the individuals receiving the treatment 
were likely to have had something occur that caused them to seek help. In essence they are in the 
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treatment group because their preprogram circumstances were unlikely to continue. The second 
assumption—that the treatment is the causal factor—is problematic because many factors change 
over time in addition to receiving the treatment. Individuals’ ages, skills, and sociodemographic 
characteristics may change as well as the local economy and, thus, the demand side of the labor 
market.  

Case History (Continued) 
A detail that was glossed over in the case history presented in chapter 2 is how it was 

determined that, in the absence of receiving services, it was estimated that Steve would have 
worked intermittently at jobs that he could handle and would have earned about $12,000 per 
year. This is precisely the issue that is being discussed in this section of the chapter.  

To derive that estimate, the evaluator used a quasi-experimental approach. Steve’s case 
occurs in Maine. The evaluator was able to access the Maine administrative data on all 
individuals who applied for unemployment insurance at about the same time that Steve applied 
for VR services. The unemployment insurance application denotes a self-reported disability 
status as well as other educational, family, and labor market background information. The 
evaluator extracted the observations that had a reported disability and deleted observations in the 
remaining group that were served by VR. The remaining observations comprised the comparison 
group pool.  

A statistical match was conducted, and for Steve, observations were chosen that matched 
well on having been in the paper industry, having an educational attainment at the high school 
diploma level, being married, and having children. After matching all of the members of Steve’s 
cohort in VR to the observations in the comparison group pool, a comparison group was formed. 
By statistically analyzing the subsequent quarterly wage record data for the individuals in the 
comparison group, it was determined that an individual with Steve’s characteristics would earn 
$12,000 per year.  

Simulating/Imputing Unobserved Outcomes 
In some circumstances, it may be possible to include in a benefit-cost or ROI calculation 

outcomes that are not directly observed in the data. For example, if observed net outcomes include 
reliable labor market information such as employment, hours of work, or wages, then it might be 
possible to impute payroll and income taxes at the state and federal level. These imputed taxes 
would be costs (or negative benefits) to participants and benefits to the public sector/society. 
Furthermore, if the analyst conducting the ROI study has enough data, then it might be possible to 
simulate net changes in means-tested transfer payments that might occur if the treatment at issue 
alters the participants’ income. Decreases (increases) in the participants’ transfer payments would 
be considered a cost (benefit) with an equal benefit (cost) to the public sector.  

Imputations of unobserved outcomes increase the statistical uncertainty of the results. 
Thus, simple rules of thumb about whether to undertake them can be articulated. First, these 
outcomes should be quantitatively important to the overall results in order to justify the increased 
uncertainty. Second, the statistical precision of the imputation should be considered. For 
example, the mechanical rules of the payroll tax (FICA) are quite precise and should not 
introduce additional statistical error. On the other hand, results found from a statistically 
estimated model of a behavioral response to a policy or practice may introduce considerable 
statistical error and thus should probably be avoided.  
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Estimating Costs 
In general, estimates of costs of VR programs will be of two types based on who is 

bearing the costs. The first, and predominant, type is the cost of services provided. These costs 
include direct financial payments in the form of reimbursements or purchased services made in a 
case, salary costs of VR professionals who spend time on the case, and administrative costs that 
can get allocated to the case. The second type is costs that are (or may be) borne by participants. 
Such costs include the value of the time that is spent receiving program services and any costs 
associated with participation. The time cost for participants is typically estimated as forgone 
earnings, i.e., reduced earnings while the participants were actually engaged in the programs. 
These topics are addressed in the following sections. 

Direct Costs of VR Service Provision 
Once an applicant is accepted for VR services, the counselor and applicant develop an 

individualized plan for employment, which specifies a wide assortment of services that may be 
provided. In addition to counseling and guidance, these services can include, for example, 
diagnostic and evaluation services, restorative medical care and assistive technology, training, 
education, and job search and placement services. These services can be provided to an 
individual through three separate channels: (a) as a purchased service through an outside vendor 
paid for using VR funds; (b) internally by VR agency personnel; and (c) as a “comparable 
benefit” purchased or provided by another governmental agency or not-for-profit organization 
with some cost-sharing or no charge to the VR agency. 

Purchased services are the most readily measured direct cost, as the VR agency records 
the cost of such service provision through its financial accounting system. Such services are 
usually classified along the lines of medical procedure codes that are then aggregated into 
procedure or service categories and recorded on an individual basis at the time of the case 
closure. Services provided “in house” by VR personnel typically include counseling, guidance, 
and placement services by the individual counselor, his or her aides, or supervisors who carry a 
caseload. Moreover, other specialized services directly provided in house by VR professionals 
include vocational evaluation and training, orientation and mobility, and rehabilitation teaching. 
Such in-house services may be provided by a state-operated rehabilitation facility (there are eight 
nationwide) or in a field office. Procedures to account for the provision of such services vary 
across states; such services may or may not be recorded on an individual recipient basis. 
Certainly the costs of such services, in terms of salaries and fringe benefits, are not available on 
an individual basis. While also a direct service, the extent of the provision of comparable 
benefits is difficult to determine, as the procedures for recording these vary from state to state. 
As with in-house services, there is no reporting of the cost of such services provided to the 
individual consumer. 

Administrative Costs 
A variety of administrative costs are incurred in the purchasing, provision, or 

procurement of services by VR professional staff. Beyond the direct costs of the VR counselors 
are those agency costs supporting counselor activities directly or indirectly, including specific 
clerical personnel, medical consultants, interviewers, placement officers, specialists, district and 
local supervisors (except that portion of their time assigned to a caseload), non–caseload-
carrying rehabilitation teachers, psychologists, social workers, and other professional personnel 
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who do not have a caseload-carrying responsibility. Other governance and administration costs 
are incurred for program planners, budgeting and fiscal personnel, and staff development and 
clerical personnel who support the administrative staff functions. Additional administrative staff 
includes personnel providing management and supervision services under the Business 
Enterprise Program (e.g., Randolph-Sheppard Program), state coordinators for the deaf and the 
deaf/blind, and other related programs.  

Finally, a public VR agency may also incur costs for services for construction of facilities 
for community rehabilitation programs, for innovation and expansion projects, and for other 
special services for specific populations of consumers with disabilities (e.g., provision of 
nonvisual access to information for individuals who are blind and to provide captioned 
television, films, or videocassettes for individuals who are deaf or hard of hearing). 

Time Costs for Participants 
For consumers with disabilities participating in a public VR program, the time costs to 

consider in the benefit-cost analysis involve the potential loss of opportunity to be working and 
generating income or conducting other activities rather than receiving VR and related services. 
An estimate for these costs is the earnings of comparison or control group members during the 
length of training. If an analyst is using an entrance cohort approach, and the average duration of 
services for the treatment group is d quarters, then an estimate of forgone earnings would be the 
average quarterly earnings7 of the VR customers while they are receiving services times d minus 
the average quarterly earnings of the comparison or control group for the first d quarters after 
they would have entered the program. Note that these “costs” may be negative if customers work 
and receive earnings while they are receiving services. 

Statistical Uncertainty 
As with any analysis of data, ROI estimates are subject to statistical uncertainty. Sources 

of this uncertainty include sampling error if data used to generate the estimates are compiled 
through sample surveys, and nonsampling error such as misreported data, estimation biases, or 
analytical mistakes. Analysts conducting ROI studies should attempt to minimize such error, as 
feasible, and consumers of ROI studies need to recognize the existence of such error whenever 
they use the results. 

Most ROI studies are based on administrative data. Whereas administrative data sources 
are thought to be highly accurate, an early step to take in any ROI study is to thoroughly edit 
these data. Care should be taken to make sure that key variables, such as those related to labor 
market outcomes, do not take on infeasible values. It is good practice to examine the minima and 
maxima of the distributions of these variables in case data were entered incorrectly.  

The construction of a comparison group in order to estimate net impacts is prone to 
selection bias. For example, using VR clients who are coded as status = 30 may be problematic 
in estimating the net impact of VR services for clients. Individuals who apply for services, but do 
not receive the services, may have disabilities that do not meet order of selection criteria or may 
find employment and therefore are likely to have more positive labor market outcomes than 
customers who receive services. On the other hand, the individuals who are not served may not 
have the motivation or may have other barriers that prevent them from benefiting from services, 
and so they are therefore more likely to have less positive outcomes. In any case, use of this 
                                                 
7 These are unconditional averages of earnings, i.e., they include zeros. 
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comparison group may introduce bias into the net impact estimation. (Of course, it should be 
recognized that this comparison group may introduce less bias than not using any comparison 
group, which is effectively assuming that the counterfactual is no earnings or employment.) 

One way to address statistical uncertainty is to conduct robustness testing. This involves, 
for example, making slightly different assumptions about parameters and recalculating ROIs. If 
relatively minor changes in parameters result in relatively large changes in estimated ROIs, then 
there is relatively high statistical uncertainty in the estimates. If they result in only minor changes 
to the estimated ROIs, then there is less statistical uncertainty. Technical documentation of the 
ROI estimates should include a discussion of the robustness testing that has been undertaken and 
its results. 

Inflation Adjustments/Discounting 
As noted above, time is an important consideration in estimating ROIs because it is 

usually the case that the benefits of service delivery occur in the future, whereas the investment 
costs generally occur in the present. The ROI calculation involves comparing net benefits to 
costs, but if inflation has occurred between their incidence, then the numerator and denominator 
have different units and are not comparable. Thus, it is always necessary to measure these 
constructs in real terms, i.e., adjusted for inflation. Typically, the CPI-U (consumer price index 
for urban residents) is used to make these adjustments. The U.S. Bureau of Labor Statistics 
publishes these data on a monthly and annual basis, and if projections are needed, virtually any 
macroeconometric model will forecast this price index. 

The CPI-U is an index number that has a value relative to a baseline time period. The 
baseline period is assumed to have an index of 100. If an analyst has an outcome measured in year 
t1 and a cost measured in year t0, then to adjust the outcome to be in the same year’s dollars as the 
cost, the analyst would divide the outcome by the ratio of the CPI-U in t1 to the CPI-U in t0. 

As described in chapter 2, an analyst may also wish to discount future benefits over and 
above the inflation adjustment. The reason for this is that the returns to an investment that occur 
in the future may have some risk or uncertainty. So a prudent, risk-averse individual would 
prefer to have a dollar now rather than a promise of getting an inflation-adjusted dollar in the 
future. Consequently, benefits may be discounted. The usual practice is to use a discount rate that 
is on the order of 3% to 5%. The higher the discount rate, the lower will be the ROI of an 
investment.  

Multiplier/Displacement Effects 
If VR increases the employment or earnings of a participant, then that individual may 

spend the additional earnings and generate second and further rounds of economic activity. In 
some circumstances, when there is a large change in earnings or income, a national or regional 
economic model can be used to estimate second and higher-order effects as those earnings or 
income changes affect the economy. The ratio of the total change in economic activity to the 
initial change in earnings is called the multiplier. This is often done in economic development 
analyses. So, for example, if the multiplier in a given state is 2.0, then a federal investment (say a 
new highway) of $100 million will generate $200 million of economic activity in the state. The 
analog in the VR context is that if the average VR customer increases his or her earnings by 
$10,000 a year in this state after receiving services, then we might assume that the benefit to 
state residents was $20,000 per VR participant if we were to apply the multiplier. 
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However, in general, multipliers are not used in ROI studies. A reason for this is because 
of displacement effects. If the labor market in which the VR customers work is tight (fairly low 
levels of unemployment), then the increase in employment or hours is coming at the expense of 
somebody else who would have gained the employment or hours instead. This is referred to as 
displacement—the VR customer has displaced another worker. The displaced worker now has 
less earnings to spend, and so that individual will generate negative second and higher-round 
effects on the economy. In fact, the Office of Management and Budget (1992) released Circular 
A-94 revised, which indicates that federal projects should assume that labor markets are in 
equilibrium and that multipliers should not be employed.  

Review of Extant ROI Studies 
This section briefly reviews selected ROI studies from a few states. Each review presents 

the overall findings and then notes how the “key ingredients” of ROI studies, as described in this 
chapter, were treated. The reviews are in no way intended to be evaluative. Rather, the intent is 
to be instructive about assumptions and methodologies used in the studies. Furthermore, the 
studies that were selected were those familiar to the authors. They do not exhaust the set of 
available state-level studies, and whether a study is included or excluded is not intended to be an 
endorsement or lack of endorsement of its quality or usefulness. Because the studies have not 
been prioritized in any way, they are presented in alphabetical order. 

Florida 
The Education Services Program at Florida State University conducted a cost-benefit 

analysis for VR services in 1999 at the request of the ABLE Trust (Hemenway & Rohani, 1999). 
The goals of the study were to determine the benefits to Florida taxpayers of VR services and 
employment outcomes for persons with disabilities. In particular, the study aimed to assess (i) 
the costs of unemployment, (ii) the costs of VR services, (iii) the costs of finding and 
maintaining employment, and (iv) the earnings and other benefits for individuals with 
disabilities. The study estimated that approximately $16 was returned for every state dollar spent. 

Treatment and the treated population. The study used a closure cohort approach with 
the treatment group being clients whose cases were closed during fiscal year (FY) 1998 (n = 
29,475). The study used administrative data and indicated that participants received purchased 
services (presumably including training) and in-house counseling, guidance, and placement 
services.  

Time period of the analysis. The study used entry and exit earnings as reported on the 
RSA-911. Based on a study by Gibbs (1988), the average age of clients was assumed to be 35 
years, and lifetime benefits were projected out 30 years, assuming a work life expectancy of 65 
years. The study made the assumption that the earnings advantage would stay constant over that 
time period. However, in calculating the present value of the lifetime earnings, the study used a 
discount rate of 5%.  

Estimation of treatment outcomes. The study used a post–pre identification 
methodology. It noted that for the full cohort, the difference between annual earnings at closure 
and annual earnings at entry was a little over $3,000. The study did note that approximately one 
third of the closures (n = 9,598) obtained successful employment, and for these individuals, the 
average annual earnings gain was a little over $10,000. Cases closed without employment 
outcomes were assumed to have no earnings at the time of closure. 
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In addition to earnings gains, the study imputed reduced public assistance and increased 
tax payments. However, these were netted out in the study’s social benefit-cost calculations. An 
interesting side calculation that the study made is the total cost of having persons with 
disabilities (all persons, not just clients of the VR system) not participating in the labor force. 
These costs include lost productivity, public assistance costs, and medical costs.  

Investment costs. The study was fairly detailed in its attention to costs. It used 
administrative data collected by the Florida Division of VR to determine an average expenditure 
of state funds on purchased services of $1,895 (1998 dollars); an average cost of counseling, 
guidance, and placement of $826; $196 for administrative expenses; and $5,010 for placing and 
maintaining clients in employment. All together, the agency expenditures were $115 million.  

Statistical uncertainty. The study assumed that changes in earnings between those 
reported at the time of application for services and the time of closure were due to the services 
rendered. The authors noted that applicants may have underestimated earnings prior to 
application, which could have resulted in overestimated increases in earnings. However, no 
robustness testing was performed.8 

Massachusetts 
The Massachusetts Rehabilitation Commission (MRC) retained Commonwealth 

Corporation to conduct an ROI analysis of its public VR program in 2004 (Uvin, Karaaslanli, & 
White, 2004). The researchers examined the cost and benefit to participants, taxpayers, the 
government, and society owing to the provision of VR services. The study found the following: 

 $5 was returned to the government in increased taxes and reduced public assistance over 
the clients’ lifetime for every state dollar spent, with $1.70 returned in the 10-year period 
after services ended. 

 Participants had an average increase of about $60,000 in lifetime earnings. 
 The increase in regression-adjusted average annual earnings associated with the receipt of 

services rose from $495 in the first year to $1,503 in the third year after case closure.  
 Clients receiving services had a 12.3% higher average annual employment rate. 

The study also examined how gender, race/ethnicity, disabling condition, and 
employment at the time of application affected net earnings and the employment impact of 
services. 

Treatment and treated population. Two models were used in the study. The post–pre 
model analysis (based on Hemenway & Rohani, 1999) included an exit cohort of all 19,355 
participants whose cases closed in 1999 or 2000. The quasi-experimental study (based on 
Hollenbeck & Huang, 2003) included an exit cohort of 11,435 clients between the ages of 19 and 
50 (at the time that eligibility was determined) who applied for services in or after January 1995, 

                                                 
8 It should be noted that Florida has recently completed an ROI study for FY 2010-2011 and FY 2011-2012. The 
goal of this calculation was to determine VR’s benefits to Florida taxpayers and to gainfully employed VR 
customers. The calculation estimated that for every $1 invested in rehabilitating a customer, $6.97 was returned to 
the economy. The study extrapolated lifetime earnings increases, adjusted for inflation, of customers who became 
gainfully employed in FY 2011-2012. A post–pre approach was used to calculate additional income. Taxes (federal, 
state, and local) were estimated using a constant percentage of 19.4%. Investment cost was estimated by assigning 
the VR expenses to the districts based on the number of gainfully employed customers per district as a percentage of 
the statewide total. Costs in certain pass-through programs such as centers for independent living were excluded 
from calculations because they were not related to customers becoming gainfully employed.  
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who received substantial VR services (status 26 or 28), and whose cases were closed in 1999 or 
2000.  

Time period of analysis. The post–pre study used data from the RSA-911 and RSA-2 
reports for 1999 and 2000 (which do not include longitudinal data) and extrapolated net benefits 
over a 30-year work-life period. The quasi-experimental study merged data from the RSA-911 
report for cases closed during fiscal years 1999 and 2000 with quarterly earnings from January 
1995 to September 2003 reported by unemployment insurance (UI) wage-record-matching for 
the clients. Outcomes were examined 1, 2, and 3 years after services, and earnings were 
extrapolated to estimate lifetime benefits over a 30-year work-life period. 

Estimation of treatment outcomes. The study estimated outcomes using several 
methods. Using a post–pre model with the closure cohort for the years 1999 and 2000, the 
average earnings increase based on the RSA-911 report was $3,580. The study imputed reduced 
public assistance and increased tax payments (assuming a rate of 23%) and extrapolated the net 
benefits to taxpayers over a 30-year work-life period using a discount rate of 5%. The resulting 
ROI estimation was $7 for every state dollar invested. 

The second model used a quasi-experimental approach in which the comparison group 
consisted of 5,164 clients between the ages of 19 and 50 who were deemed eligible for services, 
but who chose not to participate before individualized plans were initiated (status 30). Benefits 
included increased discounted lifetime earnings, fringe benefits, and tax contributions and 
reduced public assistance. Lifetime earnings were estimated by extrapolating the net earnings 
impact estimated in quarters 3 and 10 following case closure over a 30-year work-life period. 
Fringe benefits were estimated as 25% of earnings based on the 2002 and 2004 Bureau of Labor 
Statistics reports. Tax payments were estimated using the current tax rates for Social Security, 
Medicare, and state income tax (6.2%, 1.45%, and 5.3%, respectively), a marginal federal tax 
rate of 10%, and a sales and excise tax rate of 2.3%. 

Earnings were adjusted to 2000 dollars using the CPI-U. Participants were assumed to be 
employed in a quarter if they earned at least $50 a month. If earnings were less than $50, 
earnings were set to zero. If no UI data were available, it was assumed that participants had no 
earnings. The authors noted that at the time of closure, the UI data covered only 67% of the 
participants who reported to be employed on the RSA-911 report, possibly because participants 
were self-employed or employed in positions not covered by UI (such as religious organizations 
or some agricultural industries). 

The authors used three methodologies to estimate net earnings and employment rates in 
the quasi-experimental model: (i) a simple comparison for clients who did and did not receive 
services; (ii) a regression-adjusted comparison accounting for the preservice earnings trajectory, 
type of disability (using nine classes), number of quarters between eligibility and closure, and 
local labor market and economic conditions; and (iii) a regression-adjusted comparison in which 
net impact was defined as the difference in employment and earnings of the program group and 
comparison group in certain quarters and years after closure (i.e., exit from MRC) minus that in 
various base periods such as the third, second, and first years before MRC (i.e., before eligibility 
determination).  

Investment costs. Direct and administrative costs of program services were obtained 
from the RSA-2 report, and public assistance expenses were obtained from the RSA-911 report. 
The average expenditure of state funds was estimated by dividing the total program expenditures 
by the number of individuals in the study and by the length of time for which services were 
provided. In the quasi-experimental model, costs also included out-of-pocket expenses of 
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participants and predicted forgone earnings. To calculate the present value of future revenues, 
the authors used 5% (following Hemenway & Rohani, 1999) and 3% (following Hollenbeck & 
Huang, 2003) discount rates in the post–pre and quasi-experimental models, respectively. 

Statistical uncertainty. The net impacts used in this study to calculate ROI were 
estimated using both a post–pre model and a quasi-experimental model in which net impacts 
were estimated using three different techniques. Although the ROI estimate and employment rate 
change were sensitive to the model assumptions, the conclusions that the ROI was positive and 
that employment rates increased were robust. In addition, the study included sensitivity analyses 
to evaluate the effects of estimation methods, treatment and comparison group definitions, and 
choices of comparison periods in the difference-in-differences method. The authors also 
examined the effects of selection bias using propensity score matching.  

Utah 
The Utah State Office of Rehabilitation (USOR) conducted an ROI analysis for VR 

services in 2010 (Wilhelm & Robinson, 2010). The study compared the benefits owing to 
increased state tax revenue, decreased public assistance, and decreased Medicaid payments with 
the annual state expenditures on the VR program. In addition, the authors estimated the benefit to 
Utah of the increased taxes collected owing to the jobs funded by the federal VR funds allocated 
to the state. The study indicated that $5.64 was returned for every state dollar spent, on average 
clients receiving services were 9.1% more likely to be employed and earned $1,500 more per 
quarter, and VR services resulted in reduced public assistance expenses of $32 million over the 
lifetime of the FY 2005 program participants. 

Treatment and treated population. The study included clients who submitted 
applications for services after December 1, 2001, and whose cases were closed between October 
1, 2004, and September 30, 2005. This “treatment” group consisted of 3,972 clients who 
received VR services during this period (status 26 or 28). The extent and intensity of the services 
rendered was not considered, and participants were not separated by type of disability. Selection 
of participants was not random, but rather was dependent on individual choices to pursue or drop 
out of the VR program. 

Time period of analysis. The study used data collected by USOR for reporting to the 
RSA and quarterly data collected by the Utah Department of Workforce Services on employment 
covered by UI spanning the 3 years prior to application for services and the 3 years following 
case closure for each participant. Using the average age of the participants (41 years), the authors 
applied the calculated increase in earnings and resulting tax revenues over 24 future years of 
employment (until age 65) to estimate lifetime benefits. 

Estimation of treatment outcomes. A quasi-experimental approach was used in which 
the comparison group consisted of 2,058 clients who were deemed eligible but who chose not to 
participate (status 30). The program and comparison groups had similar gender, race, ethnicity, 
education, and disabilities (evaluated as not significant, significant, or most significant). 

Earnings outcomes were estimated as the difference in wages for the 3 years after closure 
compared with the 3 years prior to application. The comparison of earnings was limited to 
participants who were employed following case closure, whereas analysis on employment 
outcomes included participants who were not employed continuously. Wages earned during the 3 
years prior to application and following case closure were adjusted to 2008 dollars using the 
CPI-U. A multivariate regression was used to account for individual characteristics (e.g., severity 
of disability) and labor market differences (using the regional unemployment rate). Individuals 
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were considered employed if they had at least $50 per month in earnings. Otherwise they were 
considered unemployed. If no data were available from the Utah Department of Workforce 
Services, it was assumed that participants were unemployed and had no earnings. Tax revenues 
were estimated from the earnings data using a rate of 11.4%, which was based on the current 
(2009) taxes for Utahns with similar total earnings. The ROI calculation used the average 
decrease in public benefits for all successful VR closures. The Medicaid savings included only 
the reduction in the amount paid by the state (25% of annual benefit payments).  

Investment costs. Costs included the annual state contribution to operating and 
administering the USOR. Forgone earnings by the participants while receiving services were not 
considered. Federal funds spent on USOR were considered separately, as a benefit to the state 
resulting in additional jobs and additional tax revenue. 

The authors calculated the present value of tax revenues estimated over the participants’ 
lifetimes using a 3% discount rate. 

Statistical uncertainty. The study acknowledged that employment and earnings may 
have been underestimated owing to the reliance on UI data, which does not include self-
employment or employment in certain positions (such as religious organizations or some 
agricultural industries). 

Virginia 
There have been three separate evaluations of the Virginia Department of Rehabilitative 

Services (DRS) over the past two decades conducted by Dean et al. This section presents a 
thumbnail summary of the second of these.9 Dean and Schmidt (2005) examined the impacts of 
the Virginia DRS using a comprehensive ROI framework based on the seminal work of Long, 
Mallar, and Thornton (1981), which identified the costs and benefits according to three distinct 
perspectives: those of an individual VR participant, the VR agency, and society. The results 
showed that from the agency’s perspective, the ROI to the government, comparing increased tax 
payments to the costs of VR purchased services, resulted in an ROI of 1.78, meaning that $1.78 
was returned for every $1 invested. Similarly, the ROI to the individual from the agency’s 
perspective, i.e., comparing increased after-tax earnings to the cost of purchased VR services, 
was a much higher 4.65. On the other hand, the ROI from the individuals’ perspective was much 
lower, at 0.97, since the opportunity costs of the participant’s time is greater than the cost of VR 
services. 

Treatment and treated population. This framework was implemented using a narrowly 
drawn cohort of men with a musculoskeletal impairment who applied for VR services in 1988. 
Thus, the strategy of this study was to attempt to identify a program impact (and ROI) on a 
relatively homogeneous population, i.e., individuals of the same gender and impairment. 
Furthermore, the study used an entrance cohort as opposed to an exit cohort. 

                                                 
9 The initial evaluation (Dean & Dolan, 1991a, 1991b) used a sample frame drawn from closed cases from DRS in 
1982, stratified by gender and three impairment groupings—cognitive, physical, or mental. Administrative data were 
used to obtain 4 years of preprogram and up to 3 years of post-VR closure earnings. Earnings gains were more 
pronounced for women than men, on the order of about $1,000, and exceeded 100% of preprogram earnings for 
females with cognitive impairments. Dean, Dolan, and Schmidt (1999) subsequently conducted a nationwide 
analysis of VR using a similar framework for all VR closures in 1980 using the RSA-300 closure records merged 
with annual earnings from 1972 to 1988 obtained from Social Security Administration records. 
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Time period of analysis. Quarterly wage record data from the Virginia Employment 
Commission were used to measure employment and earnings for a period of 3 years prior to VR 
application and up to 10 years after application.  

Estimation of treatment outcomes. Benefits included treatment effects separated into 
the present value of increased posttax earnings as well as increased governmental tax revenue, 
using a 4% discount rate for both a 5- and 10-year post-VR application period and quarterly 
employment data from the Virginia Employment Commission. Both a quasi-experimental 
approach and a regression approach were used to estimate net impacts on earnings. The 
regression estimates used the Heckman two-stage selection bias correction method (an 
estimation method also referred to as Heckit). The first-stage regression estimates the probability 
of being in the treatment group, and the second stage uses the estimated inverse Mills ratio for 
each observation as a regressor in the earnings equation. The quasi-experimental approach used a 
bin-stratified matching technique. The authors noted that the Heckit technique provided greater 
treatment impacts than the stratified bin-matching technique.  

Investment costs. The estimated benefits were compared to the total costs of purchased 
VR services and the opportunity cost of the participant’s time in VR. The time costs for 
participants were estimated using the weighted average of earnings for the treatment group for 
the 3-year interval prior to VR application. In-house and administrative costs were not allocated.  

Statistical uncertainty. The regression analyses yielded estimated standard errors that 
yielded direct measures of statistical uncertainty of the estimated impacts. Furthermore, having 
5- and 10-year estimates provided some sense of the stability of the results.  

Postscript. Dean, Pepper, Schmidt, and Stern (2011) updated the existing evaluations of 
VR services in Virginia by conducting an evaluation of all persons with mental illness who 
applied for VR services in state fiscal year 2000. Tracking an applicant cohort forward avoids the 
problem of comparing outcomes for VR participants with wide variations in program duration 
who applied for services over different time periods. Longitudinal employment data from the 
Virginia Employment Commission provided quarterly earnings from the period 3 years prior to 
VR application through 10 years postapplication, which allowed for an examination of any long-
term employment outcomes. The “selection problem” that arises when unobserved factors 
associated with VR service receipt are correlated with VR program outcomes was addressed by 
(1) using a structural model of the VR selection process into any of six distinct service types (i.e., 
diagnostic, training, education, restorative, maintenance, and other) that (2) incorporates 
“instrumental variables” (i.e., factors that are assumed to impact the service receipt but not the 
subsequent employment outcomes) and that (3) incorporates preprogram labor market outcomes 
that control for differences between those who will and will not receive these VR services.  

The results suggested a complex interaction of the impact of VR services on both 
employment probability and subsequent earnings. Preprogram labor market outcomes varied 
among those receiving the six service types; estimated employment effects were positive for 
some services and negative for others, while earnings effects were consistently positive. 
Combining these outcomes resulted in positive long-term earnings gains for almost all service 
types, averaging on the order of $2,000 to $8,000 for persons with mental illness. Overall, VR 
services had a positive average ROI, with average long-term benefits of $5,700 to $14,000, 
depending on how one interprets the results of diagnosis and evaluative service receipt, and 
average service costs of $3,200 to $5,000. There was, however, wide variation in this return 
across VR participants. Depending on the estimates of fixed costs in VR, some one sixth of VR 
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participants with mental illness had service costs that exceeded long-run earnings gains, and half 
had long-run rates of return on the order of 18% and 30%. 

Washington 
Using administrative data, Hollenbeck and Huang (2006) estimated the ROI for 

individuals served by the Washington Division of Vocational Rehabilitation (DVR), taxpayers, 
and society over two time periods: the first 2.5 years after exit and over an average working 
lifetime. Table 4.1 provides the estimated benefits and costs from that study. For society as a 
whole, the taxes and transfers netted out to zero, so the benefits (discounted at 3%) and costs per 
customer in the first 2.5 years after exit were $10,840 and $8,640, respectively. This worked out 
to an annual ROI of 9.50%. For the average participant’s working lifetime, the total benefits 
were $63,374 (discounted at 3%) and the costs did not change. Using these figures, the annual 
ROI was 8.09%.10 
 
Table 4.1  
Participant and Public Benefits and Costs per Participant in Washington DVR Program 

 
Benefit/cost 

First 2.5 years Lifetime (until 65) 
Public Participant Public 

Benefit 
Earnings 
Fringe benefits 
Taxes 

 
Participant 

9,034 
1,806 

−1,559 

 
0 
0 

1,559 

 
52,812 
10,562 
−9,110 

 
0 
0 

9,110 
Transfers 

UI 
TANF 
FS 
Medicaid 

 
410 

−449 
−282 
−398 

 
−410 
449 
282 
398 

 
1,072 
−675 
−660 

−1,431 

 
−1,072 

675 
660 

1,431 
Costs 

Forgone earns. 
Program costs 

 
−707 

0 

 
0 

9,347 

 
−707 

0 

 
0 

9,347 
Note: Entries in 2010 dollars; discount rate is 0.03; average age at program exit = 39.4. 
UI indicates unemployment insurance; TANF, Temporary Assistance to Needy Families; FS, food 
stamps. 

Treatment and treated population. The treated population in this analysis was any 
individual with a status code of 26 or 28 who was coded as a case closure in state fiscal year 
2001 (July 2001 to June 2002). The extent and intensity of the services rendered were not 
considered, and participants were not separated by type of disability.  

Time period of analysis. The study estimated short-term outcomes (3 quarters after exit) 
and longer-term outcomes (9–12 quarters after exit). Wage record data on earnings prior to 
program entry were also used in the analyses. These data went back a variable number of years 
depending on the individual’s work history in the state, but in no case did they go back further 
                                                 
10 In general, the formula for the annual ROI when a benefit-cost ratio has been calculated for a period of t years is 
the t-th root of the benefit-cost ratio minus one. Thus, the annual social ROI for the data from Table 4.1 for the first 
two columns is the ratio of benefits to costs ($10,840/$8,640 = 1.2546) raised to the 1/2.5 power minus 1, which 
equals .0950 (9.5%). The annual social ROI for the last two columns is the ratio of benefits to costs ($63,374/$8,640 
= 7.335) raised to the 1/25.6 power minus 1 = .0809 (8.09%).  
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than 1994. As noted in the table, benefits were extrapolated to the end of the typical customer’s 
work life, which was assumed to be age 65.  

Estimation of treatment outcomes. A quasi-experimental methodology was used to 
estimate the net impacts on employment and earnings of participation in the DVR programs. 
Using an exit cohort, individuals who received services were matched to those who applied but 
did not receive services (status = 30).11 Propensity score matching was done. This procedure was 
accomplished in two steps. First, a participation model was estimated using logit, and then 
matching was done using the estimated propensity score from the logit estimation. In the 
participation model, the dependent variable took on a value of 1 for the treatment group and 0 for 
the comparison group members. The match was accomplished by finding, for each observation 
in the treatment group, the observation in the comparison group that had a propensity score that 
was closest in value to the propensity score of the treatment observation. The statistical match 
was done with replacement, so some observations in the comparison group pool were the 
“matches” for more than one observation in the treatment group.  

The study also estimated net impacts for two subgroups of customer participants—those 
who completed their activities and noncompleters. The results for the program completers 
“swamped” the noncompleters’ net impact estimates. The longer-term employment and earnings 
impacts for the completers were all positive and sizeable. These same outcomes were negative 
for noncompleters. Both the short-term and longer-term net impacts for earnings for program 
completers were on the order of 30% to 35%. In both the longer-term and short-term net impact 
estimates, there were sizeable reductions in public assistance for the completers, whereas there 
were increases for noncompleters. That is, the completers were likely to go off the welfare rolls 
and noncompleters actually increased their likelihood of being on the rolls.  

Investment costs. DVR provided the cost data. These data included a fixed cost per 
participant for administration and other supports ($2,487 in 2002 dollars) and a monthly average 
cost of services of $183. The average case duration of 26.45 months yielded an average cost of 
$7,327 (in 2002 dollars) that included the fixed costs.  

Statistical uncertainty. The net impacts used in this study to calculate ROI were 
estimated with a regression-adjustment model. The study reported statistical significance of the 
net impact estimates based on a t test of significance, but no robustness tests were documented in 
the study. 

West Virginia 
The discussion of the West Virginia (WV) ROI model is primarily based on the recent 

ROI study by Bua-Iam and Bias (2011). The authors used data from the West Virginia Division 
of Rehabilitation Services (WVDRS) to demonstrate a substantial ROI for a public VR program 
that provides VR and related services to individuals with significant disabilities. The WV ROI 
model had two critical components: (1) the streamlined ROI component that used actual 
administrative and service costs versus gross wages from UI data and (2) the inclusive ROI 
component that also incorporated estimates of state and federal taxes paid, as well as reduced 
public Social Security payments.  

                                                 
11 The study also matched the DVR participants who had been served to individuals who had applied to the Job 
Service who were 16 to 60 years old. However, the participation model and the quality of the matches were not as 
believable or as statistically robust as the models using the nonserved clients. 
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The inclusive component of the WV ROI model included the estimated net income of the 
consumer (gross income – taxes), plus tax benefits and Social Security savings as a ratio to the 
total costs of VR services. For a random sample of customers, in the first year, the costs of 
$1,954,899 and the cumulative gross wages of $3,802,982 produced a $1:$1.95 ROI. In the 
second year, the costs of $1,954,899 and the cumulative gross wages of $7,664,388 produced a 
$1:$3.92 ROI. In the third year, the costs of $1,954,899 and the cumulative gross wages of 
$11,245,900 produced a $1:$5.75 ROI. The estimated $13,312,865 investment in FY 2007 
WVDRS for the full set of case closures resulted in an estimated return of $76,584,581 in the 
short-term period of 3 years using the estimated ROI of $1:$5.75.  

Treatment and treated population. The WV ROI model used a random sample from 
the population of 2,521 cases closed after services in WVDRS in FY 2007. A total of 370 cases 
were selected for a margin of error of ±4.71% at a 95% confidence interval. The extent and 
intensity of the services rendered was not considered, and participants were not separated by type 
of disability. 

Time period of analysis. The study used gross wages per quarter for 3 years (12 
quarters), including the quarter in which the case was closed as reported in the UI wage record 
data. When UI data were unavailable, this was supplemented by reported wages at closure data 
in RSA-911 to determine the wages received in the closure quarter (but not in any subsequent 
quarters).  

Estimation of treatment outcomes. Bua-Iam and Bias (2011) argued that it is not 
realistic to use individuals who did not receive services as an accurate control group. Eligible VR 
consumers have disability-related barriers to employment and require VR services to remove 
these barriers in order to gain or maintain employment. Thus, the WV ROI methodology 
excluded a control group as part of the research design. The U.S. Government Accountability 
Office (2007) study on earnings increases for Social Security beneficiaries after completing VR 
services also concluded that it was infeasible to find a control group as noted in the following 
quotation: 

We were not able to compare the earnings of beneficiaries who completed VR with a 
control group that had not completed VR because we could not identify a group that was 
sufficiently similar to those who completed VR to feel confident that any differences in 
outcomes that we found would be attributable to the VR program and not to the 
differences in individual characteristics. (p. 43) 

It should be noted that without a comparison group, the counterfactual used in this study 
was the null counterfactual, or in other words, the assumption that customers would have zero 
earnings if they had not received services. 

On the benefits side, the study included wages, Social Security savings and taxes, 
Medicare taxes, and federal and state taxes. For Social Security savings, the study utilized SSI or 
SSDI benefit payments received by consumers at closure or application (as reported in RSA-911) 
if the consumer stopped receiving Social Security benefits during services by achieving the 
substantial gainful activity (SGA) level. For Social Security taxes, the study utilized 6.2% of 
gross wages up to $106,800 annually. For Medicare taxes, the study utilized 1.45% of gross 
wages annually. The study calculated federal taxes using reported earnings and the 2009 federal 
employer withholding tables. For state taxes, the study used reported earnings and the 2009 WV 
state employer withholding tables. 

For the inclusive component of the WV ROI model, the authors also estimated the 
amount of savings in discontinued Social Security payments (SSI and SSDI). Each case was 
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broken down into either a blind or non-blind group, since there are different SGA limits for each. 
Using the UI wage data, each consumer who received SSI or SSDI at closure was examined to 
see how many quarters he or she exceeded SGA. In those quarters, it was assumed that the 
consumer no longer received SSI or SSDI benefits. In some cases, consumers received SSI or 
SSDI at application, but had already stopped receiving the payments by closure. In these cases 
the SSI/SSDI amount at application was used to determine Social Security savings each quarter 
after closure that SGA was achieved. Partial decreases in benefits were not included, making this 
a conservative estimate of savings. Summing all these quarterly savings in SSI/SSDI payments 
resulted in the estimate for the sample and extrapolated to the entire FY 2007 closure year.  

Investment costs. Costs included administrative and actual costs of services for each 
WVDRS consumer in the sample. The study used quarterly cost per consumer based on the 
administrative costs from RSA-2. The value for each consumer was found by taking the average 
cost for all consumers served in a given year and summing them for each year the consumer was 
in the WVDRS Internet-based electronic case management system. This included all preceding 
and subsequent cases the consumer had on record. The study used costs for total services in each 
case (including preceding and subsequent) the consumer had with WVDRS. Based on costs of 
services from RSA-911, the actual amount for each individual consumer was reported.  

Administration costs for WVDRS were taken directly from the RSA-2 “administration 
costs” and “total number of individuals.” Costs for years prior to 2001 were estimated at 2001 
values ($333.10 per consumer served). This was thought to be a conservative method, as 
WVDRS fiscal data indicated that administration costs, in general, rise slightly over time for the 
program. The model included all prior and subsequent cases on record at WVDRS as well as the 
costs for the cases closed in FY 2007.  

Statistical uncertainty. The study noted sampling error associated with drawing a 
random sample of treatment cases. However, it did not use that error in any tests of robustness. 

Conclusion 
This chapter has presented a listing and discussion of the key ingredients in an ROI study. 

These included definition of the treatment and treated population, time period of the analysis, 
estimation of the observed outcomes, estimation of costs, and treatment of statistical uncertainty. 
The chapter argues that all ROI studies either explicitly or implicitly include these ingredients. 
For expository purposes, ROI studies from six states were reviewed to identify how they 
addressed the key ingredients. Aside from methodology, the usefulness and accuracy of an ROI 
study hinge greatly on the data sources used. The next chapter discusses data. 
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Chapter 4 Study Questions 

1. Which one of the following is not a key ingredient of an ROI study? 
a. Identification of the treatment and treated population 
b. Estimation of the outcomes of treatment, i.e., benefits 
c. Enumeration of the theory of causation 
d. Treatment of statistical uncertainty 

 
2. Using data from a sample of individuals who applied for VR services in the same fiscal year 

(whether or not they actually received services) would be using an entrance cohort approach. 
a. True 
b. False 

 
3. An ROI study using an entrance cohort approach cannot derive an estimate of benefits unless 

it tracks data from every individual who applied for VR services because otherwise the study 
might miss individuals with particular impairments. 
a. True 
b. False 

 
4. Which one of the following is a methodology that an analyst might use to identify net 

impacts from a VR intervention? 
a. Path analysis 
b. Regression analysis 
c. Factor analysis 
d. Case studies 

 
5. All of the following are potential components of the total cost of serving VR customers, 

except: 
a. The value of the forgone leisure time of VR professionals when they are serving clients 
b. The forgone earnings or value of the forgone leisure time of customers when they are 

receiving services 
c. A share of the utility bill of the VR agency 
d. Total compensation of the VR professionals who provide “in-house” counseling to 

customers 
 

6. It is usual practice to increase the economic effects of VR services to clients by using the 
multiplier to account for second and higher rounds of economic activity.  
a. True 
b. False 

 
7. Which of the extant ROI studies that were summarized in this chapter included 

extrapolations of the benefits to the retirement age of workers? (Circle all of the correct 
answers.) 
a. Florida 
b. Massachusetts 
c. Utah 
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d. Virginia 
e. Washington 
f. West Virginia 
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Chapter 5: 
Data Considerations in Estimating ROI 

This chapter examines data considerations in developing a circumspect return on 
investment (ROI) estimate for a state vocational rehabilitation (VR) program. An initial section 
reviews the primary data source that was used most frequently in developing earlier ROI 
estimates, and the limitations of this data source for estimating ROI. Fortunately, many of these 
problems can be overcome by using state-level data from administrative records, which are 
discussed in the second section. A third section examines the pros and cons of using these 
various sources of employment data to conduct an ROI. The fourth section then examines the 
availability of administrative data for examining the “investment” of VR service dollars, and the 
last section identifies the availability of other state-level data sources for examining other 
external factors that might affect VR outcomes and subsequent returns to the VR investment. 

Overview of VR Data Available  
from the Rehabilitation Services Administration  

As described in chapter 1, the Rehabilitation Services Administration (RSA) oversees the 
states’ and territories’ provision of VR services to eligible persons with disabilities. RSA 
maintains individual-level data for cases closed by all 80 VR agencies in a given federal fiscal 
year (FFY) through the RSA-911 Case Service Report. Currently, 43 data elements pertaining to 
each closed case are reported on the RSA-911 (Table 5.1). A state agency code designates which 
state or territory the case was closed from and whether the agency was a general, combined or 
“blind” agency (RSA, 2012a).  

The data elements collected on the RSA-911 have evolved over time. For example, prior 
to 2001 a three-digit condition code classification was recorded for a person’s primary or 
secondary disability. Subsequently, a four-digit RSA disability classification schema was 
incorporated. Further changes are currently being considered for future RSA-911 reports. 

There are numerous variables pertaining to the characteristics of each individual 
participant whose case has been closed. In addition to demographic and socioeconomic variables 
(e.g., gender, age, race, education level, number of dependents), information is also collected 
about the type and amount of disability benefit payments received by the participant. Several 
variables detail the nature and severity of the participant’s disabling condition. Both an 
individual’s primary and secondary disability are designated by a four-digit code that is a 
combination of 19 impairment codes (e.g., sensory, physical, mental) and 37 codes for the causes 
and sources of the impairment (e.g., amputations, traumatic brain injury, spinal cord injury). A 
binary designation indicates whether the person is classified as severely disabled or not. Data are 
collected about the individual’s VR case, including the VR employment plan, the types of VR 
services provided, and the total dollar value of purchased VR services. 
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Table 5.1 
Data Elements Contained in the RSA-911 Case Service Report 

1. Agency Code 
2. Social Security Number 
3. Closure Order 
4. Previous Closure 
5. Date of Application 
6. Date of Birth 
7. Gender 
8. Race and Ethnicity 
9. Source of Referral 
10. Level of Education Attained at 

Application 
11. Individualized Education Program (IEP)  
12. Living Arrangement at Application 
13. Primary Disability 
14. Secondary Disability 

Codes for Impairments 
Codes for Causes/Sources of Impairments 

15. Employment Status at Application 
16. Weekly Earnings at Application 
17. Hours Worked in a Week at Application 
18. Type of Public Support at Application 
19. Monthly Public Support Amount at 

Application 
20. Primary Source of Support at Application 
21. Medical Insurance Coverage at 

Application 

22. Date of Eligibility Determination 
23. Date of Individualized Plan for 

Employment (IPE)  
24. Cost of Purchased Services  
25. Services Provided 
26. Level of Education Attained at Closure 
27. Occupation at Closure 
28. Employment Status at Closure 
29. Competitive Employment 
30. Weekly Earnings at Closure 
31. Hours Worked in a Week at Closure 
32. Type of Public Support at Closure 
33. Monthly Public Support Amount at 

Closure 
34. Primary Source of Support at Closure 
35. Medical Insurance Coverage at Closure 
36. Type of Closure 
37. Reason for Closure 
38. Date of Closure 
39. Supported Employment Status 
40. Veteran Status 
41. Significant Disability 
42. Migrant and Seasonal Farmworkers 
43. Projects With Industry 
 

 
 
Information is also collected about the individual’s (1) employment status, (2) weekly 

earnings, (3) hours worked, and (4) whether this employment provided health insurance, all in 
the week prior to application for VR services. The same information is obtained for the week of 
case closure, although it is reliably reported only for participants who achieve successful 
employment outcomes after being employed for 90 days. Additionally, a six-digit Standard 
Occupation Classification code is recorded for the type of employment at the time of successful 
completion of VR. 

An earlier critique of the uses of RSA data for program evaluation purposes (Pelavin & 
Associates, 1989), as well as more recent studies of the VR program (Government 
Accountability Office [GAO], 2005, 2007), pointed out four major limitations in the national 
RSA-911 data used to evaluate the impact of VR on participants’ employment outcomes. These 
shortcomings consist of (1) focusing on VR case closures in a given fiscal year rather on 
applicants at the time of application for the program; (2) a lack of longitudinal employment data 
on these applicants for both the pre- and post-VR application period; (3) a lack of longitudinal 
data on the costs and specific types of VR services provided; and (4) a lack of information on the 
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local labor market and the nature of the job training situation in which the person is attempting to 
secure employment. Each of these shortcomings is discussed in turn. 

Focusing on VR Case Closures in a Given Year 
An individual applying for VR services is assigned a case number. A VR “case” can have 

numerous administrative closure outcomes which, in turn, affect the amount of time a person 
spends in the VR program. Many VR cases close quickly when a person (1) is declared ineligible 
for services; (2) leaves after a short while upon making the determination that VR services are 
not appropriate for his or her circumstances; or (3) is “placed” in a job after a brief VR 
intervention. Such cases are often closed from the VR rolls in the same year the person applies 
for services. At the other end of the spectrum are cases lasting several years. In such instances an 
individual may have embarked on a job training or education regimen. Alternatively, a 
participant may be unable to secure employment even after completing the planned VR services. 
The latter type of case may languish until the VR agency closes it as “not successfully 
rehabilitated.” 

The upshot is that a cohort of closed cases in a given fiscal year includes people who 
apply for VR over a span of several different years. This introduces a host of factors, about 
which reliable data are usually unavailable, that potentially impact vocational outcomes and 
cause problems when interpreting the results of any subsequent evaluation. An early analysis by 
Berkeley Planning Associates (1988) of approaches to evaluate the federal-state VR program 
noted: “In order to control for external events that take place during the treatment it is important 
that the treatment and control groups experience the same history” (p. C-12). It is critical that 
there be a “comparison over the same calendar time period (thus keeping constant the local 
economic conditions, community service environments, and Federal policy conditions) of 
employment and nonemployment situations between matched clients served and not served by 
VR” (p. 52).  

In a specific VR agency there may be changes in the eligibility requirements (e.g., 
establishing an order of selection that mandates which priority categories are to receive scarce 
VR services) from year to year, which may result in closure cohorts made up of people who 
entered the VR program under very different circumstances. For example, individuals who enter 
VR following lengthy periods on a waiting list due to a VR agency’s order of selection may have 
different levels of motivation and needs for VR than those who enter within the typical 60-day 
application period. There may be other state/federal budgetary considerations affecting the VR 
services provided to applicants in one fiscal year versus another, and information on these 
historical variations is not always available to the researcher.  

Finally, people may be enrolling in the program in widely divergent economic conditions. 
For instance, participants achieving successful employment outcomes who apply and whose 
cases are subsequently closed in the same year may be benefiting more from a robust economy 
than the VR services they received. The motivation of such persons may differ dramatically from 
those persons who applied for VR several years prior, perhaps during a downturn in the 
economy, to improve their skills through a longer-term job training program—and there are no 
data in the RSA-911 reporting system that measure VR participants’ motivations. 
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Lack of Longitudinal Employment Data 
Under current RSA-911 data collection guidelines, a participant’s earnings profile 

contains a maximum of two earnings points—at acceptance and closure from the program. 
Moreover, earnings at closure are only reliable for the fraction of persons completing VR after 
retaining employment for a period of at least 90 days. Adopting simplistic assumptions, the net 
impact of VR services may be calculated as the difference between earnings at acceptance and 
closure. However, this earnings profile is grossly deficient for evaluation in several respects.  

First, the earnings reported at acceptance are unlikely to reflect the true preprogram 
earnings path of a participant due to Ashenfelter’s (1978) “pre-program dip.” This phenomenon 
is evidenced by a decline in participant earnings immediately prior to seeking assistance. 
Although this decline is understandable given that people are more apt to turn to training 
programs when faced with employment difficulties, it is unlikely that earnings reported at this 
time capture a trainee’s true preprogram earnings potential. The true long-run earnings path may 
be understated. If so, these earnings do not represent how the participant would fare in the 
absence of treatment and therefore are a poor baseline for assessing net training effects. 
Furthermore, VR may be an extreme case of preprogram dip. It is common for participants to 
report zero earnings in the week prior to application to the program. 

A second problem exists with the earnings record at closure for participants who achieve 
successful employment outcomes. Although this earnings figure is accurate for the participant’s 
first 90 days of employment, it is tenuous to assume that post-VR earnings will continue 
indefinitely at the same levels. Indeed, given the rather high numbers of individuals with 
multiple VR cases (e.g., see Pepper & Stern, 2009), it would be more appropriate to assume that 
postprogram earnings will decline over time following any given case closure. 

A third data problem follows from the fact that a significant fraction of participants 
receiving VR services are not successfully employed by the time their VR cases are closed. 
However, there is evidence that many of these participants do ultimately get jobs (e.g., see Dean 
& Dolan, 1991). They typically receive substantial services and may derive significant benefits 
from their VR experience, but these benefits will not be captured if employment is not 
forthcoming while the VR case is still open. 

Lack of Longitudinal Data on Specific VR Service 
Provision 

There are two problems with the way the RSA-911 collects data on VR service provision. 
While ostensibly a “time-limited” service regimen, many VR plans may be several years in 
duration. Moreover, many VR participants choose to discontinue services before obtaining a job, 
and some are subsequently served again during a later VR case. The RSA-911 does not link 
these separate cases across an individual. Consequently, it is not possible to account for the 
overall cost of VR service provision for each VR participant who has multiple VR stints. 

A related problem is that the current RSA-911 reports only the total value of services 
purchased for each case, along with designations as to which of 22 types of services is being 
provided (e.g., counseling and guidance, medical treatment, job training, rehabilitation 
technology). This specification does not provide a meaningful measure of the intensity of the 
specific service regimen. It is simply not possible to ascertain the dollar value of a particular type 
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of training an individual’s case may have received, let alone the value across cases for the same 
individual.  

Lack of Information on the “Economic Environment” 
A final issue with using the RSA-911 to estimate the earnings impacts of VR service 

provision is that there is no information available on any external factors beyond the VR service 
provision that may influence a person’s employment. Such considerations include the condition 
of the economy at the time the person applies for and subsequently leaves the VR program. 
Clearly, the business conditions in the area in which a person resides will have some influence 
on the individual’s employment prospects and subsequent level of earnings. Fortunately, various 
state/regional identifiers available on the RSA-911 allow for matching with other data files to 
obtain this information on the “economic environment” in which a person is seeking 
employment.  

Availability of Existing Longitudinal Employment Data 
to Estimate “Returns” on Investment 

Each of the data limitations of the RSA-911 reporting system for estimating VR ROI can 
be ameliorated by incorporating available state-level administrative data. These enhancements 
either allow for (1) a better specification of the variables used in ROI estimation or (2) the 
incorporation of better estimation techniques to determine this ROI. This section examines the 
various types of employment data that are available to better assess the ROI of VR services. As 
discussed earlier, the “point in time” measures of employment in the RSA-911 are not sufficient 
for conducting a circumspect ROI analysis. As Kornfeld and Bloom (1999) noted, “Because the 
costs of employment programs are incurred up front, whereas their benefits (in terms of 
increased earnings and employment, or reduced welfare and UI receipt, etc.) can accrue over 
long periods of time, extensive follow-up is often required for a proper benefit-cost analysis” (p. 
194).  

Moving beyond these two earnings points used for RSA administrative performance 
standards requires the use of longitudinal data sets. The two primary sources of such data for 
measuring employment come from either surveys or administrative sources. Since the early days 
of manpower training initiatives of the 1960s, economists have been using national surveys, such 
as the Current Population Survey, to examine changes in employment. Customized surveys, such 
as the one incorporated in the Longitudinal Study of the Vocational Rehabilitation Services 
Program initiated in 1992 (Hayward & Schmidt-Davis, 2003), have also been used for analysis 
of earnings impacts for targeted groups. Administrative files, such as state unemployment 
insurance (UI) records, Social Security Administration (SSA) earnings records, and tax records, 
have been increasingly incorporated in evaluations in the past three decades.  

Usage of such data sets has led to concern about the mismeasurement of earnings and the 
potential for obscuring the true economic impact of a given training regimen. Moreover, as 
Bound and Krueger (1991) pointed out, “If measurement errors are uncorrelated over time then 
statistical problems caused by the mis-measurement of economic data may be greatly 
exacerbated when longitudinal data are used to estimate fixed effects or first-differenced 
regressions [models used to determine earnings impacts]” (p. 2). The choice of the source of 
earnings data for a VR ROI has numerous implications. It affects the costs of the evaluation, the 
types of outcome measures that can be analyzed, the time period over which these earnings 
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impacts can be estimated, and the types of measurement error in the employment indicator. It is 
of paramount importance, then, to determine the merits and drawbacks of the various approaches 
to gathering employment-related data for persons with disabilities. The overarching criterion is 
to obtain accurate data. However, the “true” values of an employment-related outcome measure 
are not usually available.  

Accordingly, it is imperative to examine the difference between the various employment-
related outcome measures that can be used in net impact and ROI analyses of job training 
programs, including VR. Several sources of employment data are available from state/federal 
administrative records maintained for payment of taxes, income transfers such as Supplemental 
Security Income (SSI) and Social Security Disability Income (SSDI), and other purposes. Three 
of these sources have been used to provide data for evaluations of job training programs: (1) UI 
records, which are collected for the purpose of determining eligibility for and amount of UI 
benefits payable; (2) SSA records, which are maintained for the purpose of making old age, 
survivor, disability, and health care payments to eligible beneficiaries as well as recipients of SSI 
or Medicaid; and (3) state or federal tax returns, which are used for tax payment and auditing 
purposes. A brief discussion of each administrative source is presented in turn. 

Unemployment Records 
The federal government requires that each state employment service maintain a 

standardized reporting format from all employers covered under each state’s regulations (e.g., 
see Virginia Unemployment Compensation Act, 1998 Edition, Virginia Employment 
Commission). UI wage records, which are reported on a form called the ES 202, consist of total 
quarterly earnings reported by employers to state UI agencies for each “covered” employee. By 
law, any employer paying wages above a certain earnings threshold—$1,500 in 1997—during a 
calendar quarter to a state-decreed minimum number of employees is subject to the state UI tax. 
The employer must report on a quarterly basis all compensation paid to each employee, 
including regular earnings, overtime, and tips and bonuses. States must maintain the most recent 
five quarters of earnings, allowing for lags in reporting by employers. States may maintain up to 
20 quarters (5 years) or more of earnings in archive files.  

UI records have been used in numerous evaluations of job training programs, including 
the supported work demonstration, the Job Training Partnership Act experiment, and all 
Workforce Investment Act–authorized programs. 

Social Security Data 
Administrative data from SSA master files are available on a special-request basis from 

SSA’s Office of Research, Evaluation, and Statistics. These files contain data on eligible 
individuals’ demographics, earnings, benefits, industry of employment, and health and disability 
status. The master earnings file contains records for some 400 million persons with Social 
Security numbers, with annual earnings available from 1951. These Social Security earnings 
records are taken directly from employer-reported Form 941 quarterly payroll tax records, which 
are used by the SSA to calculate Social Security benefits and determine insured status. Other 
files contain data pertaining to some 160 million beneficiaries of the old age, survivor, disability, 
and health care program and 65 million SSI recipients. Finally, the “numerical identification” file 
contains more than 600 million records of original applications for Social Security cards. This 
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file contains name, Social Security number, date of birth, and selected other personal 
information.  

SSA data have been used in several workforce development program evaluations in the 
last two decades. For instance, SSA data were used in the RSA-SSA State Partnership Initiative 
project, which examined the efficacy of return-to-work strategies for recipients of SSA disability 
benefit payments (Kregel, 2006). 

A memorandum of agreement between SSA and RSA was signed in 2008 allowing for 
the merging of the RSA-911 Case Service Report file with various files from the SSA, including 
the earnings file and information on monthly benefit payments for SSI and SSDI since 1954 and 
1974, respectively, through the latest available month. The RSA-911 files for all VR program 
closures in a given FFY are available since FFY 1997. These data have been made available to 
researchers for a variety of purposes (for example, see Berry & Caplan, 2012), although they 
have not been used for VR ROI estimation. 

Tax Data 
Another possible source of earnings income comes from federal and/or state tax returns. 

The reporting format of tax data is similar to that of SSA earnings records. Specifically, IRS 
earnings are available by calendar year and are only made available as aggregate data for groups 
of 10 to 19 persons to preserve the confidentiality of the respondents. Tax reports are more 
encompassing than SSA earnings in that they include all sources of income, including self-
employment and spousal sources. They also have much broader coverage of earnings than UI 
records. While employers have an incentive to underreport earnings to avoid the UI tax, they 
have no such incentive for IRS reporting, since wages are a business expense item and thus 
lower the employer’s tax burden. 

The Pros and Cons of Using Various Sources of Earnings Data 
to Estimate ROI 

This section examines the merits and drawbacks of using various sources of earnings data 
from state/federal agency management information systems–based performance reports and 
administrative files for conducting net impact analyses used in conducting an ROI. 

Administrative Data Sources of Earnings 
The pros and cons of each of the three administrative sources of earnings data—UI 

records, SSA earnings, and tax records—are each discussed in turn. 
Examining the strengths of UI data in measuring employment-related outcomes. 

There are several advantages to using UI earnings data for gauging the performance of workforce 
development programs, including employment outcomes from VR services. 

 UI records consist of almost all wage earnings, including overtime, tips, and bonuses.  
 Coverage of employment is very high.  
 There is a lack of measurement error attributable to low nonresponse bias which, 

presumably, leads to the accurate reporting of UI wages.  
 UI records are readily available, have a low cost of acquisition, and are available in a 

relatively timely fashion, particularly for state-level analysis.  
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A particular advantage of UI-reported earnings compared with earnings available from 
SSA is that UI data are available on a quarterly versus annual basis and are reported for all 
employers in that quarter. Having separate wage records from each employer on a quarterly basis 
allows analysts to examine a multitude of employment-related outcomes not available from SSA 
data. 

Weaknesses of UI data. Disadvantages and limitations to using UI data are provided 
below. They are listed from the general to the specific.  

 A perceived weakness cited by Hotz and Scholz (2000) is the inability to capture family 
income through UI records. This may be the more appropriate unit of analysis for 
examining labor force participation decisions. There is also virtually no information on 
demographic characteristics. 

 UI records only collect aggregate earnings per employer, and most states do not record 
information on either wage rates or hours worked. This limits the choice of outcome 
variable to one of level of earnings in a period or employment status (e.g., percent of 
quarters worked over some time period). In a related vein, UI records cannot be used as a 
gauge for determining full-time or part-time employment status. Nor can they be used for 
distinguishing the type of employment (e.g., according to Dictionary of Occupational 
Titles classification). 

 There are reporting lags in the collection and recording of UI records. UI wages are 
reported for the quarter the earnings are actually paid, which may not correspond to when 
they are earned. Thus, a potential mismatch can occur when a job training participant 
obtains employment in one quarter but is not paid until the next. Also, the reporting lag 
limits the use of UI records for agency performance measures, which are based on timely 
data. A GAO study in 2002 found that in 60% of the states, there was a 6-month 
reporting lag; for another 30% of the states, the delay was 9 months or longer.  

 UI records report “covered” employment; earnings in uncovered jobs are not reported to 
the UI system. There is much conflicting evidence on the overall coverage rate of UI 
records. GAO (2002) reported that UI wage records cover about 94% of wage and salary 
workers. Kornfeld and Bloom (1999) reported that the coverage rate is generally thought 
to be in the 90% range. However, Hotz and Scholz (2000) cited some recent studies that 
have challenged this rate as being too high. Using detailed audits of a sample of UI 
records in Illinois, they found only an 86% coverage rate. Unfortunately, coverage 
problems occur in certain types of employment that are particularly prevalent for persons 
with low income who are likely job training candidates.  

Coverage regulations vary across states. In general, employment categories not 
covered include self-employed workers, most independent contractors, military 
personnel, federal government workers, railroad employees, some part-time employees of 
nonprofit institutions, employees of religious orders, and individuals who work as 
domestics, on farms, for commission, or in casual and irregular employment. For the 
latter group of workers, employers are not required to withhold taxes, Social Security, or 
UI for these workers. The problems with measuring employment with direct short-term 
hires (e.g., “flexible staffing,” “contingent labor force,” day laborers, temporary agency 
work) are significant since they are estimated to comprise one-eighth of the workforce 
(Houseman & Polivka, 1999). The GAO survey (2002) of agency performance standards 
found that two-thirds of the states used supplemental data to compensate for these 
uncovered occupations. 
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 Some recipients of a job training program may ultimately secure employment out of state, 
and then earnings will be reported in the state in which they are employed. Such cross-
state employment is particularly prevalent in border counties. How big is the problem? 
The GAO (2002) study found that more than one-third of the surveyed states reported 
that an estimated 16% to 30% of cases were not being picked up by their state’s UI wage 
record system. In response, states have developed an interstate information sharing 
system, known as the Wage Record Interchange System, which makes UI wage records 
available to states seeking employment and wage information on their job training 
participants.  

 There may be unreported UI earnings by the employer. This may be unintentional due to 
simple oversight or perhaps difficulty in understanding complex UI-reporting regulations. 
However, it may also be due to deliberate noncompliance on the part of the employer. 
Kornfeld and Bloom (1999) provided three rationales for why an employer would 
willfully not report earnings to UI: (1) to avoid paying UI taxes; (2) to escape 
responsibility for subsequent UI benefit claims; or (3) to acquiesce with an employee’s 
wishes to conceal earnings. Blakemore, Burgess, Low, and St. Louis (1996) reported 
extensive employer noncompliance with the provisions of the payroll tax-reporting 
regulations of the UI system. Through extensive audits of UI tax records, they had three 
major findings: (1) firms fail to report almost one out of every seven of their workers to 
the UI system; (2) almost half of all employers made some underreporting error of 
workers or wages; and (3) this underreporting was a more serious problem for smaller 
firms.  

 Finally, there may be simple reporting errors from persons with incorrectly recorded 
Social Security numbers. 

Examining the Strengths and Weaknesses of SSA 
Earnings Data  

in Measuring Employment-Related Outcomes 
SSA earnings data are generally considered to be the most complete source of data for 

conducting workforce development program evaluations, in that roughly 99% of the labor force 
has their earnings reported by employers. Indeed, many studies use SSA-reported earnings as 
their measure of “true earnings.” The SSA master earnings file contains earnings all the way 
back to the 1950s. However, there are a few notable drawbacks to using this data source: 

 SSA earnings are available only on an annual basis.  
 SSA program data on earnings are available only after the data requestor undertakes an 

extensive application and approval process. Individual earnings records are rarely 
released in order to meet confidentiality restrictions. Rather, all earnings must be 
aggregated to the five-person level in order to ensure anonymity of respondents.  

 There is a significant reporting lag. Earnings for the previous calendar year are available 
only after a 15-month delay. 

 While the overall coverage rate is very high, there are some gaps. Workers in some 
occupations are not covered by the Social Security Act; workers in other occupations 
receive significant income from tips that is likely unreported (e.g., wait staff, baggage 
porters, maids, taxicab drivers).  
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Examining the Strengths and Weaknesses of Tax 
Report Earnings Data 

in Measuring Employment-Related Outcomes 
Hotz and Scholz (2000) noted that the primary advantage of tax data, like SSA earnings, 

is their accuracy in reporting due to strict auditing and employer sanctions. Hotz and Scholz 
(2000) reported the findings from a 1999 study of California Aid to Families with Dependent 
Children recipients that recorded significantly lower earnings in UI records than in tax returns. 
Their main finding was that IRS earnings ranged from 14% higher for adult women to 25% 
higher for male youth. 

Hotz and Scholz (2000) also noted several disadvantages to using earnings from tax 
reports, the most significant of which is extremely limited access for research and evaluation 
purposes. Also, tax data provide very little, if any, information on the demographic 
characteristics of the individuals who are filing tax returns. Particularly for low-income 
taxpayers, there is some question of whether all sources of income are being reported, especially 
for individuals who work as independent contractors. 

Availability of Cost Information in Conducting VR ROI 
The primary costs in determining the “investment” portion of an ROI calculation include 

the full costs of VR service provision for persons with disabilities. These services come from 
three different channels, all of which should be accounted for in the ROI.  

The first channel includes the direct, indirect, and administrative cost of services 
provided “in house” by the VR agency. The first of these categories comprises VR services 
provided directly by VR professionals (counselors, counselor aides, supervisors, and 
rehabilitation teachers who carry a caseload) in the form of counseling, guidance, and placement. 
Costs are also incurred indirectly by in-house staff who support counselor activities, such as 

clerical personnel . . . medical consultants, interviewers, placement officers, and 
specialists, district and local supervisors (except that portion of their time assigned to a 
caseload), non–caseload-carrying rehabilitation teachers, psychologists, social workers, 
and other professional personnel who do not have a caseload carrying responsibility . . . 
[as well as] staff providing management and supervision services under the Business 
Enterprise Program (e.g., Randolph-Sheppard Program), [and] State Coordinators for the 
Deaf and the Deaf/Blind. (RSA, 2009, p. 13) 

These costs should also include those incurred by a state-operated rehabilitation facility, 
of which there are eight nationwide, such as Virginia’s Woodrow Wilson Rehabilitation Center 
and Maryland’s Workforce Technology Center. Also to be added are the VR program’s 
administrative costs, including “salaries and fringe benefits of all [administrative] staff . . . as 
well as all other State VR agency expenses incident to carrying out its administrative functions. 
These other expenses would include staff travel, rent, utilities, supplies, etc.” (RSA, 2009, p. 3). 

The second cost channel is for VR services purchased for the participant by the VR 
agency. These purchased services, which are arranged for by VR counselors prior to and while 
developing and implementing the participant’s individual plan for employment (IPE), may consist 
of diagnosis and treatment of impairments, training in postsecondary institutions of higher 
education, job readiness and augmentative skills training, vocational and occupational skills 
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training, maintenance, transportation, personal assistance services, interpreter services, transition 
services for students with disabilities, services to the family of an individual with a disability, 
occupational licenses, tools, equipment and initial stocks and supplies, postemployment services, 
rehabilitation technology services (including rehabilitation engineering, assistive technology 
devices, and assistive technology services), job placement, and other job-related services (e.g., 
job search, job retention services, follow-up services, follow-along services, etc.). 

The third channel of VR service provision is the procurement of services arranged for by 
the VR counselor that are provided by a third party at no cost (or only partial cost) to the VR 
agency. VR counselors are directed to find such “comparable benefits” (e.g., Pell grants, 
Medicaid-funded medical procedures, services provided through the Department of Veterans 
Affairs) before committing VR funds. While not involving a direct cost to the VR agency, these 
additional resources are considered by many VR agencies to be an important source of alternate 
funding and service provision contributing to successful VR outcomes. 

A significant portion of the costs of these three VR service-provision channels can be 
determined using data provided by the state VR agencies to RSA. A state VR agency must 
periodically submit three different reports to RSA about its VR activities, programmatic 
expenditures, and individuals with disabilities being served. These reports are the Annual VR 
Program/Cost Report (RSA-2), the RSA-113 Quarterly Cumulative Caseload Report, and the 
RSA-911 Case Service Report on all cases closed in a given FFY.  

The RSA-2 includes expenditures for administration as well as for individuals with 
disabilities, both provided by the state VR agency and purchased outside the agency (e.g., public 
and private community rehabilitation programs and other public and private vendors). This 
report also includes expenditures for groups of individuals with disabilities (e.g., establishment 
and/or construction of community rehabilitation programs, business enterprise program). 
Additionally, the report provides data on expenditures broken down by service category and 
individuals served, VR staff composition reported by person-years, and an analysis of carryover 
funds.  

The second form, the RSA-113 Quarterly Cumulative Caseload Report, collects 
information on VR participants as they progress through the rehabilitation process. This form 
reports cumulative data for VR participants in each of four separate stages: (1) application and 
eligibility determination; (2) development of the IPE; (3) implementation of the prescribed VR 
service regimen from the IPE; and (4) outcomes for those who leave the program (RSA, 2012b).  

The third source of data provided to the RSA by the individual state VR agencies is the 
RSA-911 Case Service Report provided for all cases closed in a given FFY. As discussed earlier, all 
VR agencies must report to the RSA the total cost of purchased services at the individual 
participant level for all closed cases in a given FFY. These purchased service costs involve those 
provided by various public and private vendors, categorized into 22 potential service types for 
each individual, with a categorical designation for the source of the funds (i.e., VR, non-VR, or 
combination of both) along with the type of provider (i.e., VR agency, public or private 
community rehabilitation program, one-stop center, other public or private providers).  

Because the RSA-911 includes no details on the dollar value of the specific types of 
service provided, one cannot determine the intensity of a particular mix of services. Another 
problem that arises is that it is not possible to distinguish whether there are multiple providers of 
a given service designation. That is, since only one response is allowed for each type of service, 
the form can record only a single provider for any of the 22 service categories. A potential way 
to circumvent this problem is to use additional data from the state agency’s own case 
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management and/or fiscal data systems, which often include more detailed and case-specific 
information on the costs of purchased services across various categories for a given individual.  

Data from the RSA-113, in conjunction with information from the RSA-2, is used by state 
VR agencies when determining the amount of reimbursement due them from SSA for services 
provided to recipients of SSDI or SSI disability payments. The state VR agency is entitled to 
reimbursement for all the costs of VR service provision to those SSDI beneficiaries and SSI 
recipients who achieve earnings exceeding substantial gainful activity for a 6-month period. SSA 
reimbursements include the cost of purchased services as well as administrative costs and the cost of 
agency-provided counseling, guidance, and placement. These costs are estimated for each state VR 
agency in a four-step process described briefly below. SSA’s standardized approach to estimating 
the reimbursement of costs for VR participants who receive SSI/DI can be useful to state VR 
agencies in estimating the in-house and administrative costs for all participants for ROI purposes. 

The first step in the SSA cost reimbursement formula uses data from the RSA-2 to estimate 
administrative costs and services provided in house by the state VR agency to determine what SSA 
calls “Administrative, Counseling and Placement (ACP) Costs” (SSA, 2012, p. 45). The second 
step in the SSA cost reimbursement formula involves calculating the “total service months of 
clients open” (SSA, 2012, p. 116), obtained from the RSA-113 from the previous year. In the 
third step, the number of VR participants’ cases that are open at the end of each quarterly period 
is annualized and then combined with one-half of the new participants accepted for services 
during the year. The ACP costs are then divided by this total number of “adjusted” months of 
service in the fourth step to obtain the total cost per month of service, which is the rate charged 
by the VR agency for eligible SSDI and SSI claimants closed in a given fiscal year. 

Depending on the state agency, the VR case management system may include data on the 
extent of comparable benefits provision when there are multiple service providers (in-house 
staff, purchased service vendors, other service providers/funding sources) within the same 
specific service category. Of course, the provision of a comparable benefit does not involve a 
dollar cost to the VR agency, and most state agency data systems do not include reliable data on 
the costs of these services. As a result, such service costs will need to be imputed when included 
in the ROI calculation. 

Enhancement for Measures of the External Factors 
Influencing Vocational Outcomes 

Individual characteristics are only one factor affecting vocational outcomes. A region’s 
current “business climate” may be particularly influential on a person’s earnings, especially 
given the historically tenuous employment prospects for persons with disabilities. Moreover, it is 
well understood that business fluctuations can also have an impact on job prospects. 
Accordingly, both the level as well as any changes in the local economic environment (e.g., 
unemployment rate, per capita income) should be tracked to account for their influence on any 
earnings-related outcomes.  

Most analyses that incorporate such regional economic variables rely on countywide or 
Standard Metropolitan Statistical Area aggregations of such information. There can be a great 
deal of heterogeneity in unemployment rates and per capita income within such broadly drawn 
areas. For instance, a county can include rural and urban areas within its boundaries. As such, 
countywide data combine such disparate information into a single measure that does not capture 
the true impact of this factor. The influence of such factors will be negated through the “flabby” 
construction of the variable.  
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In some states, city- and county-level economic data are aggregated to the “planning 
district” level. Such districts have been formed across regions with similar economic 
characteristics to solve mutual problems (e.g., transportation, water resources, solid waste 
planning) that cross political boundary lines. For example, the planning districts in Virginia 
reflect the aggregation of 41 city and 54 county regions into 21 districts. There is tremendous 
heterogeneity among these planning districts, which include the poorer coal-mining localities in 
southwestern Virginia as well as the affluent suburbs of Washington, D.C., in the northeastern 
part of the state.  

Fortunately, local, regional and state-level data on economic conditions are readily 
available from several key sources, including the Census Bureau and the Bureau of Economic 
Analysis in the U.S. Department of Commerce, as well as the Bureau of Labor Statistics in the 
U.S. Department of Labor. Regardless of the specific data sources used to measure the influence 
of the economic environment on VR outcomes, it is important to include such indicators in 
estimating ROI. 
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Chapter 5 Study Questions 
1. Comparing cohorts of closed cases from different calendar years is necessary in order to 

account for divergent economic conditions. 
a. True 
b. False 
 

2. Which of the following is not an administrative data source for employment information? 
a. The Longitudinal Study of the Vocational Rehabilitation Services Program 
b. Wage records from state unemployment insurance programs 
c. Social Security records 
d. Federal tax returns 
 

3. Self-reported employment data tend to be underreported when compared to unemployment 
insurance wage records. 
a. True 
b. False 
 

4. Which of the following are examples of reports commonly used for data sets in ROI studies? 
a. RSA-87 
b. RSA-911 
c. RSA-2 
d. RSA-10 
e. B and C 
f. B, C, and D 
g. All of the above 
 

5. The major limitations of RSA-911 data for estimating ROI include: 
a. They focus on case closures in a given year 
b. There are no pre- and post-VR employment data 
c. There are no data on costs of specific services 
d. There is no information on local economic conditions  
e. A and D 
f. B, C, and D 
g. All of the above 

 
6. The major limitations of SSA data for estimating ROI include: 

a. SSA earnings are only available on a quarterly basis 
b. SSA earnings data are aggregated to the five-person level in order to ensure anonymity 
c. Earnings are available only after a 15-month delay 
d. A and B 
e. B and C 
f. All of the above 
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Chapter 6:  
Building VR Agency Capacity 

and Resource Allocation 
This chapter begins with a discussion of the need to enhance the credibility of return on 

investment (ROI) estimation for the vocational rehabilitation (VR) program and the relative 
merits of internally versus externally developed ROIs. The remainder of the chapter focuses on 
considerations for VR agencies interested in building their capacity and effectively allocating the 
necessary resources to develop robust ROI estimates. 

Enhancing the Credibility of VR ROI Estimates 
A survey of state VR agencies (S. Mitchell, personal communication, April 4, 2011) 

found that over half (58%) of the 67 responding agencies conducted some type of ROI 
assessment. The majority (59%) of respondents indicated that they had developed their ROI 
analysis methodology in house. Many also reported using readily available data to calculate the 
agency’s ROI, most commonly the data they are required to report to the Rehabilitation Services 
Administration (RSA) (e.g., for the RSA-911 Case Service Report and the RSA-2 Program Cost 
Report), and comparing VR program participants’ earnings at the time of case closure to their 
earnings at the time of application to VR. As discussed in chapter 4, this type of “post–pre” 
approach to estimating the employment impact of VR program participation is generally 
considered to be methodologically weak. This approach also requires extrapolating post-VR 
employment rates and earnings from a single point in time—the week of case closure—which 
substantially increases the uncertainty of the ROI estimates, as discussed in chapter 5. 

A review of publicly available reports on the ROI, cost-benefit, and economic impact of 
VR was conducted by staff of the West Virginia Division of Rehabilitation Services in 
conjunction with the 38th IRI. This review, included as Appendix E, examined reports from 15 
states and the Council of State Administrators of Vocational Rehabilitation that were produced 
between 1998 and 2009. The reported ROI estimates ranged widely (from $1.86 to $21.95 for 
every $1.00 spent by VR), due in large part to the substantial differences among the reports in 
the time periods covered, the use of comparison groups, the discount rates used, and the specific 
measures of costs and benefits. Seven agencies utilized external entities to develop their ROI 
estimates, one agency used in-house resources, and the origin or authorship of the remaining 
seven is unknown. 

The information provided in Appendix E suggests varying capabilities among public VR 
agencies to develop methodologically sound ROI estimates. While a few states have used fairly 
rigorous methods to estimate the economic impact of VR, most utilized fairly simplistic “post–
pre” approaches to estimating ROI. Ultimately, the capacity of a VR agency to conduct an ROI 
and economic impact study depends on a number of factors, including its internal resources and 
capacity and its access to external expertise. With the increasing demand for all public programs 
to demonstrate their value (see May 2012 memorandum to federal agencies in Appendix F) and 
the substantial interest in using ROI results to demonstrate the value of the public VR program, 
there is a need to build the capacity of VR agencies to develop ROI estimates that are reliable 
and valid.  
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Internal vs. External ROI Estimation 
While most existing cost-benefit and ROI estimates of state VR programs have been 

carried out by VR agencies themselves, a number of VR ROI studies have been conducted by 
organizations external to the agencies (Grassberger, 2006; Hemenway & Rohani, 1999; 
Hollenbeck & Huang, 2006; Kisker, Strech, Vetter, & Foote, 2008; Uvin, Karaaslanli, & White, 
2005; Wilhelm & Robinson, 2010). A number of potential costs and benefits may arise from 
either approach to ROI estimation. The potential advantages of an “in-house” analysis include: 

 Perceived low cost: Agencies that carry out their own analyses use their existing staff to 
do the work and can often gain access to the employment data they need from other state 
agencies at minimal or no cost. While the cost of supporting existing staff to carry out the 
work is usually an integral part of a VR agency’s budget rather than an “extra” expense, 
substantial staff time is typically required to acquire, compile, and analyze the necessary 
data to develop the ROI estimate and produce a report describing the results. 

 Good understanding of VR services and cost data: The staff who carry out internal ROI 
analyses are usually well versed in the strengths and limitations of the VR services and 
cost data that are integral to estimating ROI, and they may already be familiar with the 
employment data that are available from state unemployment insurance (UI) programs. 

 Ease of data access: The data for the investment side of the ROI equation should be 
readily available to internal analysts, and much of the data that may be used to account 
for variations in local or regional economic conditions are publicly available from state or 
federal sources. While some state VR agencies may face significant challenges in 
obtaining UI data on VR program participants, most state UI programs are more willing 
to share such data with other state agencies than with external consultants or contractors. 

An in-house analysis faces potential disadvantages as well: 
 Limited in-house expertise in ROI analysis: Few VR agencies have staff with the training 

in economics and statistical analysis that is required for a methodologically robust ROI 
estimate. 

 Perception of bias in design or results: Whether justified or not, there is often a concern 
that program evaluations conducted by employees of the organization that runs the 
program may not produce objective results, especially when the results show the program 
in a favorable light. 
These potential disadvantages can often be addressed by working with an external expert 

to develop an agency’s ROI. The possible advantages to this approach include: 
 Extensive expertise in ROI analysis: State VR agencies can choose to engage the services 

of regionally or nationally recognized ROI experts to ensure that the analyses of their 
programs are methodologically sound and the results are interpreted accurately. Some 
states may also have in-state ROI expertise in their state governments (e.g., in the offices 
of state inspectors general or state legislative research bureaus) that can provide needed 
expertise. Several state VR agencies that have developed ROI estimates (e.g., Florida, 
Oklahoma, Utah, Virginia) have used in-state resources from public or private academic 
institutions and research organizations. 

 Appearance of impartiality: An important aspect of involving an external evaluator in 
any program evaluation is the perception—and at times, the reality—that someone 
external to the organization being scrutinized is able to view the program, and the results 
of any analysis of the program’s effectiveness, more objectively than an “insider.” (Of 
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course, it is also possible that the opposite may occur, and a paid external consultant may 
be viewed as a “hired gun” who will produce dubious results.) 

However, there may also be some disadvantages of working with an external evaluator, 
including: 

 Perceived higher cost: Particularly when state VR agencies engage the services of an 
external expert in a paid contractual role, the cost is usually not part of an agency’s 
routine operating budget. A number of factors influence the cost of working with an 
external contractor or consultant to carry out an ROI analysis (e.g., the scope and design 
of the ROI analysis, the level of expertise of the contractor, the nature of the reports 
needed by the VR agency), and no information is readily available on the range of costs 
incurred by VR agencies that have used external contractors. Nonetheless, it is often 
perceived to be more expensive to use the services of an external contractor than to 
conduct an in-house study. 

 Lack of familiarity with the VR program and its data: While outside consultants may be 
experts in ROI estimation, they may not be familiar with basic features of the VR 
program that should be considered in designing the analysis and are likely to be unaware 
of limitations in the available agency- or state-level data. 

 Limitations on data access and security: Depending on the ability of the VR agency to 
compile and de-identify all the data that may be needed for an ROI, external evaluators 
may need access to personally identifiable information to carry out the analyses; as a 
result, highly secure data transfer and storage mechanisms may be required to protect the 
confidentiality of sensitive information on VR program participants. 
It is important to note that, even when an external expert is developing the agency’s ROI 

estimate, substantial VR agency staff time may also be required to carry out the work. VR 
agency staff must typically compile the data to be used by the consultant and provide detailed 
explanations of the meaning and utility of various data elements. Also, VR agency staff are often 
called upon by external consultants to provide guidance regarding the various choices that must 
be made in developing the methodology, as discussed in chapter 4, such as the time period for 
analysis, the services to be included in estimating “treatment” costs, and the participants to be 
included in the “treated” population. VR agencies must also provide external consultants with 
important contextual information regarding the VR program’s current and historical policies and 
procedures, scope of services provided, VR staff roles and responsibilities, or other information 
that is critical to interpreting the results of the ROI estimation procedure. 

Rather than thinking of an ROI estimation that uses an external contractor as exclusively 
external to the VR agency, it is probably more appropriate to consider it to be a collaborative 
endeavor that engages both external and internal resources. Each VR agency that is interested in 
developing an ROI estimate must weigh the potential costs and benefits to determine whether it 
is preferable to conduct the analysis totally in house or with the assistance of external consultants 
or contractors. 

Building Capacity 
Given the substantial interest among state VR agencies and other stakeholders in using 

ROI results to demonstrate the value of VR, there is a need to build the capacity of VR agencies 
to develop ROI estimates that are reliable, valid, and meaningful to stakeholders, as well as their 
capacity to use ROI results effectively. For an individual VR agency, ROI capacity-building may 
involve developing internal knowledge and skills, gaining access to data, developing internal 
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analytic systems, and working effectively with external partners—or activities in all areas. The 
following sections discuss possible considerations for VR agencies interested in building their 
capacity in each of these areas. 

Developing Staff Knowledge and Skills 
A critical ingredient for VR agencies considering in-house ROI estimation is having the 

requisite knowledge and experience in using the ROI methods and processes laid out in chapter 
4. However, as the 36th IRI’s report on program evaluation and quality assurance in VR 
acknowledged (Uchida, 2011), “There is currently little standardization or consistency” (p. 85) in 
the roles and responsibilities assigned to program evaluation specialists working in state VR 
agencies, although these are the staff who will most frequently be charged with developing ROI 
estimates or working with external experts who develop the estimates. Given that the relatively 
new profession of VR program evaluation “has relied on . . . education, health care, program 
evaluation (other than VR), psychology and industrial manufacturing” (Uchida, 2011, pp. 88-89) 
to inform its practices, it is unlikely that many state VR agencies currently have the necessary 
expertise in economics and statistical analysis to conduct reliable and valid ROI analyses.  

Some of the strategies discussed by the 36th IRI for enhancing general program 
evaluation capacity in VR agencies may also be applied to the specific need for enhancing staff 
knowledge and skills to develop ROI estimates and use ROI results appropriately. These 
strategies include consultation with external experts in ROI analysis, independent learning 
through academic coursework or targeted workshops, working with existing rehabilitation 
training programs to include ROI assessment in graduate-level curricula for current and future 
VR staff, and developing customized training to address specific VR agencies’ needs. There may 
also be opportunities for professional development of existing VR staff through targeted 
coursework in economics and statistics offered by in-state colleges and universities. 

Developing Access to Needed Information 
A different aspect of knowledge development involves gathering the necessary 

information to conduct an ROI analysis. This includes, at a minimum, information on the cost of 
the VR investment—primarily the costs of providing VR services—and information on the 
return—primarily the value of the employment outcomes for those who receive VR services. As 
discussed in chapter 5, VR agencies generally collect extensive data on the cost of services in 
order to produce required federal reports. However, depending on the desired focus or rigor of 
the ROI analysis to be conducted, some VR agencies may need to explore ways to obtain 
additional data on the costs of services (e.g., the estimated costs of specific types of VR services 
provided in house by agency staff, or the costs of services provided to VR participants by partner 
agencies). 

Another consideration for some VR agencies is the length of time that the services and 
cost data are maintained. Given the longitudinal nature of rigorous ROI analyses, the recognition 
that maximum returns on VR’s investment may come several years following case closure, and 
the knowledge that some participants return for subsequent VR services, agencies interested in 
assessing the ROI of their VR programs may need to preserve their services data for much longer 
periods than they currently do. 

The time period for ROI analysis is also relevant to the acquisition of information on VR 
participants’ employment outcomes. Employment data for ROI formulas are most commonly 
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obtained from state UI program records (see chapter 5). Many state VR agencies already have 
access to these data for their Social Security cost reimbursement programs. These agencies may 
need to focus on expanding their UI data access to include all VR participants they serve, and on 
revising their agreements with the state agencies that oversee the UI programs to allow for the 
expanded access. Depending on the length of time the state UI program maintains its 
employment records, and the desired length of time covered by a given VR program’s ROI 
estimate, some VR agencies may need to consider establishing their own longitudinal 
repositories of employment data, in addition to VR services and cost data. 

Also, because an individual state’s UI records do not usually include all individuals 
served by VR (see chapter 5), VR agencies may need to consider seeking additional sources of 
employment information. For example, UI data from multiple states can be obtained under 
certain conditions through the U.S. Department of Labor’s Wage Record Interchange System. 
Additionally, data on some federal employees who are not included in the UI system may be 
available through the Federal Employment Data Exchange System operated by the Jacob France 
Institute at the University of Baltimore. 

Developing Internal Analytic Systems 
The need for long-term services and outcomes data may require some VR agencies to 

enhance the knowledge and skills of their information technology staff in creating and managing 
large data repositories. Also, especially for agencies that need to acquire data from external 
sources (e.g., on employment outcomes or the costs of services provided by partner agencies), 
information technology staff may need training in appropriate procedures for secure data 
acquisition (to protect the confidentiality of personally identifiable information) and reliable 
matching of individual-level data from multiple sources. 

Along with the need to acquire, store, and manage the data that are essential for ROI 
analysis, VR agencies wanting to conduct their own ROIs must also determine whether their 
existing data analysis capabilities are sufficient to conduct the types of statistical analyses that 
are necessary for valid and reliable ROI results. While newer versions of computer spreadsheet 
programs such as Microsoft Excel and Lotus 1-2-3 have enhanced statistical analysis 
capabilities, these may not be sufficient for the types of complex analytic procedures and the 
large volumes of data that may be included in developing rigorous ROI estimates. Some VR 
agencies may consider acquiring high-level statistical analysis software, either as an added 
feature for existing spreadsheet software (e.g., Analyse-it, XLSTAT) or as a stand-alone 
statistical package (e.g., SAS, SPSS, STATA). In either case, staff training in the use of these 
powerful analytic tools will be important to maximize their effective use. Another alternative is 
to engage the services of an external data analysis vendor with the necessary software and 
analytic expertise; both private research firms and research entities associated with public and 
private academic institutions may offer such services. 

Working with External Partners 
As discussed earlier, VR agencies may choose to enlist the services of external 

consultants or vendors to carry out an ROI analysis. While some agencies may have concerns 
about the cost of such an arrangement, other factors should be considered in determining whether 
to do an externally or internally guided ROI analysis, including: 
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 The consultants’ familiarity with the state VR program and the people it serves—and, if 
necessary, their willingness to learn about the VR program before beginning their 
analysis 

 The consultants’ level of analytic and report-writing skills 
 The consultants’ prior experience with ROI analyses, especially for human service or 

workforce programs 
 The consultants’ capacity to complete the work and produce meaningful results in a 

timeframe that meets agency needs 
 The likelihood that the consultants would be available in the future to develop updated 

ROI estimates, if desired 
Individual state VR agencies interested in working with external experts may also 

consider partnering with VR agencies in other states, or with other human service or workforce 
agencies within their own state, to share the cost of a consultant’s time and expertise. Intrastate 
partnerships may increase VR agencies’ access to services and cost data from partner agencies. 
Similarly, interstate partnerships may provide opportunities to enhance the completeness of 
employment data from multistate UI records, especially for states that are geographically 
adjacent to one another. 

Regardless of whether the ROI analysis is to be conducted in house or by an external 
party, VR agencies may also need to think about developing or expanding partnerships with 
other organizations that can provide data on services to VR participants or information on their 
employment and earnings. In particular, data on pre- and post-VR employment and earnings 
from state UI program records are a critical element of most methodologically rigorous ROI 
analyses. Many state VR agencies already have access to these records for the purpose of 
confirming individual VR participants’ employment status and earnings. However, depending on 
the nature and scope of the VR agencies’ access, new data-sharing agreements with the state 
agencies that operate the UI program may need to be developed, and existing agreements may 
need to be modified or expanded. 

Allocating Resources for ROI Estimation 
As mentioned earlier, the levels of in-house ROI expertise vary substantially among state 

VR agencies, and agencies also vary in the type and intensity of ROI analysis they want or need 
to conduct. As a result, the resources that each agency will need to allocate for ROI estimation 
will vary significantly as well. It is important to keep in mind that substantial resources must be 
allocated in order to achieve meaningful ROI results, whether the analysis is carried out by the 
VR agency itself or in collaboration with external partners. 

Another factor to consider in determining ROI resource allocation is the desired 
frequency of updated ROI results. Some agencies will find a single ROI estimate to be sufficient 
for their purposes, while others may wish to establish an ROI estimation cycle that complements 
their federally mandated triennial needs assessment or consumer satisfaction survey activities. 
State-level performance measurement systems may also dictate the frequency of new VR ROI 
estimates, and the availability or cost of acquiring the necessary data may also play a part in 
determining how often an ROI is updated. 

Finally, while this chapter has focused on resource and capacity-building considerations 
for state-level ROI estimation, resources may also need to be allocated to develop ROI estimates 
at the national level. The 2012 Office of Management and Budget memorandum on using 
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evidence-based budgetary and policy decisions (see Appendix F) states that "OMB is more likely 
to support an existing resource allocation or a request for new resources" that is supported by 
comparative cost-effectiveness data demonstrating higher returns on the federal government’s 
investments in programs and services. While the merged national-level RSA and Social Security 
data described in chapter 5 provides one option for developing national ROI estimates for the VR 
program, another possibility would be to support a meta-analysis of existing state ROI studies. 
Either approach would provide useful information to VR administrators, policymakers, 
advocates, and legislators at both the state and national levels. 

References 
Grassberger, R. (2006). The economic impact of the New Mexico Division of Vocational 

Rehabilitation (FY06). Las Cruces, NM: College of Agriculture, New Mexico State 
University.  

Hemenway, D., & Rohani, F. (1999). A cost-benefit analysis of the employment of people with 
disabilities in Florida: Final report. Tallahassee, FL: Educational Services Program, 
Florida State University.  

Hollenbeck, K., & Huang, W. (2006). Net impact and benefit-cost estimates of the workforce 
development system in Washington State. Kalamazoo, MI: Upjohn Institute for 
Employment Research. 

Kisker, E., Strech, G., Vetter, J., & Foote, C. (2008). Evaluating rehabilitation services in 
Oklahoma: An analysis of program impacts and of benefits/costs. Norman, OK: College 
of Continuing Education, University of Oklahoma. 

Uchida, D. (Ed.). (2011). Performance management: Program evaluation and quality assurance 
in vocational rehabilitation [36th Institute on Rehabilitation Issues]. Hot Springs, AK: 
University of Arkansas CURRENTS. 

Uvin, J., Karaaslanli, D., & White, G. (2005). Vocational rehabilitation program pays off 
[Research and Evaluation Brief, 1(12)]. Boston, MA: Commonwealth Corporation. 

Wilhelm, S., & Robinson, J. (2010). Utah State Office of Rehabilitation economic impact study. 
Salt Lake City, UT: Center for Public Policy & Administration. 



 

81 

Chapter 6 Study Questions 

1. The majority of state VR agencies have never developed an ROI estimate for their VR 
program. 
a. True 
b. False 

 
2. The potential advantages of an in-house ROI analysis over an external organization’s 

analysis include: 
a. Ease of access to data 
b. Greater expertise in economics and statistical analysis 
c. Higher degree of impartiality 
d. None of the above 

 
3. In order to develop rigorous ROI estimates, VR agencies may need to establish longitudinal 

repositories of employment data. 
a. True 
b. False 

 
4. In evaluating the suitability of an external consultant to develop an ROI estimate, VR 

agencies should consider 
a. The consultant’s familiarity with the state VR program 
b. The consultant’s analytic and report-writing skills 
c. The consultant’s prior experience with ROI assessment 
d. All of the above 
e. Only B and C 

 
5. In determining whether to develop an ROI estimate using in-house staff, VR agencies should 

consider: 
a. Their analytic staff’s level of expertise in economics and statistical analysis 
b. Their information technology staff’s knowledge and skills in working with large data 

repositories 
c. Their ability to access data from other organizations on VR participants’ employment and 

earnings 
d. Only A and B 
e. All of the above 
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Chapter 7: 
The Use and Communication of ROI Research 

This chapter proceeds from the point when the return on investment (ROI) study is 
complete and the potential for influence begins. Making the ROI case for vocational 
rehabilitation (VR) requires that researchers and stakeholders communicate with each other 
effectively. As the sender of the message, VR programs would do well to tailor communications 
to suit different audiences so the information is available, accessible, relevant, and useful. To 
inspire confidence in the ROI research generated, VR programs must also communicate that 
studies have been conducted with honesty and integrity, using only accepted research principles 
and methods, and communicated responsibly—without bias or misrepresentation. Accordingly, 
VR programs must be prepared for the possibility that a negative ROI result may occur. In such 
an instance, the opportunity should not be lost to examine why, to learn from the study, and to 
incorporate lessons learned into strategic initiatives. 

The Needs of Various Stakeholders 
When information is not presented using a method or format appropriate for a particular 

audience, it is deemed inaccessible and is not used for decision-making. Few stakeholders have a 
background in statistics or research methods; therefore, research findings and other data 
presented using technical jargon can be too scientific and difficult to understand. Different 
stakeholders have different information needs because they make different types of decisions. 
The information communicated to stakeholders must address their needs and concerns. 
Information disseminated to stakeholders should emphasize key findings for action and include 
recommendations that are useful.  

Legislators use research findings to make decisions regarding policies, resource 
allocation, and strategic planning. Government-sector officials have limited time and expertise to 
read detailed research reports; therefore, researchers often disseminate information to them in the 
form of policy briefs, brochures, and executive summaries that highlight actionable 
recommendations for decision-making. Policymakers sometimes seek information from 
government agencies and research organizations, suggesting that making research available on 
public websites will increase its uptake. 

The State Rehabilitation Council works in partnership with a state’s division of VR. 
Members of the council are appointed by a state’s governor after recommendations are solicited 
from the citizens of the state or representatives of organizations representing individuals with 
disabilities. State Rehabilitation Council members use program research to review, analyze, and 
advise the agency regarding its performance in providing VR services to individuals with 
disabilities. Communications needs of council members vary considerably, and reports are often 
developed in multiple formats.  

Constituent groups tend to be interested in action-oriented research, yet they do not 
commonly use research terminology. Brochures and other handouts are frequently used to 
communicate research to community-based and professional groups. Such groups represent the 
interests of a particular segment of the VR customer base, for example, customers who are deaf. 
Consulting with constituent group leaders prior to developing materials is an effective means of 
ensuring appropriate communication. 
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VR program administration frequently uses research information for decisions, including 
program design, planning, improvement, management, and operations. A program 
administrator’s role within the system drives his or her preference for the presentation of the 
information. Those at the district level or below are likely to find a detailed report with site-
specific information more useful than an executive summary. A report that highlights the major 
findings within research results is also of interest to this group of stakeholders. Audiovisual 
presentations with charts and graphs are very effective methods of disseminating information 
when it is needed in a succinct form. 

Community rehabilitation partners may be particularly interested in ROI results as they 
relate to the services they provide. These partners will likely benefit from elements of the ROI 
that are pertinent to their operation. Like VR administrators, they may wish to use the 
information for decisions, program design, planning, and continuous improvement. 
Individualized discussions or presentations by VR program staff may be helpful and effective. 

Executives within the business community are widely seen as preferring results-based, 
bottom-line communications. It is likely, then, that an examination of the VR program’s ROI 
would be well received. In general, the communication of ROI results pertinent to the business 
community should be presented succinctly—perhaps summarized in bullet form. The Utah 
Department of Rehabilitation Services, for example, disseminates ROI information through a 
flyer given to employers. Such communications can serve to strengthen relationships with 
potential employers. Businesses certainly understand and relate to the demonstration of quality 
within services and outcomes that maximize the efficient use of resources. 

Report Types Shape the Message 
The results of an ROI study may be communicated in many ways, within a format and 

style suitable to the purpose of the message. Members of the IRI Prime Study Group conducted a 
review of publicly available reports and other documents that communicate the results of ROI 
studies. The group focused on public-sector communications that appeared after a study was 
completed. We sought to observe how the information was used and the various formats and 
channels selected to deliver them. From these observations, we relay below several standards and 
conventions that, if incorporated into communications, will help to ensure that the consumer of 
the information has sufficient context to understand the data and the means that were employed 
to acquire it.  

Prime Study Group members found and reviewed a number of ROI-related press releases, 
web pages, and departmental brochures. Only public-sector ROI communications were selected. 
These items were accessed through Internet searches. In our review, we consistently observed 
that these forms of communication were selected when the need for supporting technical 
information was low. Importantly, all of the higher-quality communications we reviewed took 
care to orient the reader to very basic information such as the date of the study, the organization 
that performed it, and a contact whereby an individual could seek additional information.  

The group also reviewed a number of policy briefs with various aims and intents. A 
policy brief is a short document that presents the findings and recommendations of a research 
project to those outside of a profession. It is usually used to present evidence in support of a 
particular course of action to legislators or their aides. These documents are designed to 
accommodate the reader’s limited time and knowledge of the subject matter. As with the forms 
of communication cited earlier, a policy brief should orient the reader to the same basic 
information mentioned above, yet should further describe efforts made to ensure the objectivity 
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of the study’s findings. Evidence of neutrality can be supported by statements, where 
appropriate, that the study was conducted by a credible third party or, for example, that the 
funding for research originated from a neutral source. Credibility of the evidence can be 
supported by demonstrating that appropriate methodological considerations were made. 

Agency budget proposals have increasingly been singled out for their lack of 
corresponding evidence to support budget requests. The full text of a “Memorandum to the 
Heads of Executive Departments and Agencies” dated May 12, 2012, has been included in 
Appendix F (Zients, 2012). This document details the Obama Administration’s emphasis on “the 
need to use evidence and rigorous evaluation in budget, management, and policy decisions.” 
Further, the document states that the “budget is more likely to fund requests that demonstrate a 
commitment to developing and using evidence.” The IRI Prime Study Group was unable to 
locate for review any federal or state budget proposals utilizing ROI research. It seems logical 
that budget proposals citing any sort of evidence should be supported by references to the details 
of any studies named in support of budget requests.  

Participants in the IRI Forum noted that ROI results can and often should be released 
alongside consumer satisfaction surveys and within annual reports. States such as Utah, Virginia, 
West Virginia, and Florida have undertaken these efforts and are ever refining their methods. 
Annual reports and consumer satisfaction surveys present an excellent opportunity to place ROI 
results in the context of other program metrics and case studies, giving multiple perspectives on 
the agencies’ creation of value. 

Internal communications among VR program administrators may take on an entirely 
different form. Contrary to viewing the ROI study as the final outcome of a summative 
assessment, managers and administrators should attempt to learn from and use the study in a 
formative sense. Recall that a formative evaluation is a method of judging the worth of a 
program while the program’s activities are forming or happening. Formative evaluation focuses 
on the process (Bhola, 1990). 

Where summative studies produce an answer for external, program justification purposes, 
formative studies seek answers to multiple questions aimed at process improvement. These 
questions might include efforts to uncover both problem areas and bright spots for further 
investigation. For example: “Which are our most efficient and effective initiatives?” “Does 
reduced funding lead to diminished returns?” “What other factors complicate or limit the 
program’s ROI?” “What are the common characteristics of persons in our customer base that we 
are least successful with?” The answers to these questions and others can provide a set of 
actionable items that could be implemented in many ways across the organization. 

Examples and Resources 
For recent examples of VR communications concerning ROI research, readers may 

contact Prime Study Group members Michael Shoemaker of Utah, Steve Collins of Florida, 
Kirsten Rowe of Virginia, or Pisnu Bua-Iam of West Virginia. Many other states may have 
recent examples to share. The reason for this suggestion is that the communication of ROI 
results, an emerging practice within VR, is itself evolving and improving. Several participants in 
the IRI (both Prime Study Group and Forum members) expressed some concerns over various 
historical communications in which VR programs have used the term “return on investment” 
without the kind of rigor or attention to detail advocated in this document. Table 7.1 lists 
websites providing other examples of communications in public-sector contexts. 
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Table 7.1 
Examples of Different Formats for Communicating ROI Results 

Organization Format Website 
National Research Center 
for Career and Technical 
Education 

Various documents for 
different stakeholders 

http://www.nccte.com/publications- 
resources 

Press release for an ROI 
study 

http://eon.businesswire.com/news/ 
eon/20110321005174/en 

Florida Division of Library 
and Information Services 

Brochure http://info.florida.gov/bld/roi/pdfs/ 
2010-ROI-Brochure.pdf 

Full report, with 
hyperlinks  

http://haas.uwf.edu/library/state.htm 

Institute for the Study of 
Societal Issues, University 
of California, Berkeley 

Visually appealing ROI 
executive summary 

https://alumni.berkeley.edu/sites/ 
default/files/Californias_Economic_ 
Payoff_Executive_Summary.pdf 

 

Conclusion 
Within external communications that use the findings of ROI research, it is generally 

important to anticipate and address a “healthy skepticism” on the part of the information’s 
consumer. The groundwork laid in the study’s design and implementation will provide support 
and structure to the claims that are communicated. If a commitment was made to the 
achievement of credible, robust economic research, the ROI study’s findings will be based on 
solid evidence and can be confidently communicated. 

Within internal communications that use the findings of ROI research, it is important to 
dissect the study results in the light of the VR program’s mission. Administrators and managers 
can use the study as an examination of VR’s process, furthering their understanding of the long-
term impact of services. The perspective gained should be put into action by communicating 
business tactics that increase the program’s ROI while serving each customer at his or her 
individual level of need.  
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Chapter 7 Study Questions 
1. Review the “Memorandum to the Heads of Executive Departments and Agencies” located in 

Appendix F. Which sentence below best summarizes the memorandum’s message? 
a. Vigorous ROI studies must accompany all budget requests beginning in FY 2014. 
b. Within future budget proposals, departments that demonstrate a commitment to evidence-

based practice and improved ROI research will be given preference. 
c. Each department’s program evaluation plan must include a randomized controlled study 

of the program’s ROI, to be completed by FY 2014. 
d. Evidence-based practice and ROI research in the public sector are too complicated to 

pursue and are therefore not required. 
 
2. Assume that a commissioned study of your VR program’s ROI shows only minimal or 

perhaps even a negative ROI. Suppose the analysis was fair, and it is difficult to argue with 
the conclusions. What should you do? 
a. Dig a hole and bury the study. 
b. Contact the researcher and explain why the study methodology should be revised so a 

positive benefit can be demonstrated. Suggest alternative data sources. 
c. Ensure that your agency learns all it can from the experience. Communicate honestly 

with stakeholders about lessons learned and opportunities for improvement that were 
realized.  

d. Do all you can to discredit and distance the agency from the report. 
 
3. Think in terms of a communication you are composing for a legislator that relates the results 

of your ROI study. Which of the following options reflects the chapter’s suggestion about 
how to best frame the message? 
a. Always present legislators with the full ROI report. 
b. Compose a summary of findings in nontechnical terms. Offer a means to acquire further 

detail. 
c. Compose the results within the annual report, placing the ROI’s findings with case 

studies and consumer satisfaction surveys. 
d. Post it on your website. 

 
4. Which of the following does the chapter suggest as an essential element of a website or 

brochure that communicates the results of an ROI study? 
a. Customer satisfaction data for context 
b. A biographical summary of the study’s author 
c. Your agency’s balanced scorecard results 
d. The date of the study, who conducted it, and a contact to request additional information 
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Chapter 8: 
Recommendations 

This chapter provides recommendations based on the research and activities of the Prime 
Study Group (PSG). One key recommendation is to refrain from reviewing only this chapter in 
an attempt to design and conduct a return on investment (ROI) study. The information in this 
publication should be read and considered in its entirety to ensure the execution of an appropriate 
and robust study. 

The second key recommendation is that all vocational rehabilitation (VR) agencies 
should conduct credible ROI studies to use as a tool for measuring performance. The credibility 
of the study is critical to build trust and support from key stakeholders such as federal agency 
partners, members of Congress, and state legislatures. However, it should be noted that ROI 
studies in VR organizations are still evolving. Different VR organizations are at different points 
in their ROI “journey.” As such, the remaining recommendations should be considered as an 
attempt to assist in the evolution of ROI estimates for VR organizations. These recommendations 
are grouped into three general areas: recommendations for designing and conducting an ROI 
study, recommendations for using and communicating ROI results, and recommendations for 
expanding the capacity of VR agencies to develop credible ROI estimates. 

Designing and Conducting ROI Studies 
1. Prior to conducting ROI studies, state VR agencies should assess their internal capacity to do 

so. If appropriate levels of expertise are not available internally, it is recommended that 
external expertise be sought.  

2. VR agencies should develop realistic expectations in regard to the time and resources it takes 
to design and conduct an ROI study. Most VR agencies should not be expected to produce 
rigorous ROI studies in the near term, as this approach is considered an emerging discipline 
in VR, as well as the public sector in general. Realistic time and resource expectations should 
also be considered in regard to implementing changes to the system as a result of the findings 
and recommendations. 

3. Because VR agencies are heterogeneous in terms of number of people served, specific state 
economic factors and statutes, available resources, access to various datasets, and other 
issues, a “cookbook” approach to conducting an ROI study is not recommended. Given these 
differences, the PSG also strongly recommends against comparing one VR agency’s ROI 
estimates to those of other agencies. 

4. The preferred approach for selection of cases for ROI studies is an entrance cohort. That is, 
the data to be included in the analysis should be based on when participants came into the 
VR system, as opposed to when they exited the system. It is recognized that this is not 
always possible, depending on the structure and content of each agency’s data systems. 

5. VR agencies should make an effort to ensure the accuracy of internal datasets. This helps 
managers and other key stakeholders (e.g., legislators) to be confident in drawing 
conclusions and making recommendations based on ROI studies (as well as other 
performance-based studies). 

6. ROI studies should clearly document direct costs of service, administrative costs, and costs 
related to time spent in service. In addition, statistical uncertainty should be considered due 
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to potential sampling errors and/or data errors. This can be addressed through robustness 
testing (see chapter 4 for additional discussion). 

7. Determining the time period covered by the ROI study is an important consideration, and no 
specific number of years can be recommended. However, use of a familiar metric such as the 
annual rate of return offers a common framework for interpreting ROI results from different 
studies.  

8. Explicit acknowledgment of the counterfactual used in estimating ROI is recommended for 
all ROI studies. This is probably the most important component of an ROI study because it is 
used to estimate the impact of VR services. The counterfactual is a hypothetical estimation of 
the outcomes that would have occurred if VR services had not been provided. Appropriate 
designs are recommended (e.g., randomized controlled trials, quasi-experiments, regression 
techniques, and post–pre) depending on the scope of the ROI study, as well as the availability 
of appropriate data (see chapter 4 for additional discussion). 

Using and Communicating ROI Results 
9. ROI studies should be used as a tool to improve VR performance, as opposed to being used 

only as a tool for demonstrating accountability. The PSG recommends the use of additional 
tools, such as consumer surveys and testimonials, Rehabilitation Services Administration 
(RSA) 911 data, performance dashboards, global informational systems, and documented 
results of targeted performance improvement activities, in order to get a fuller picture of VR 
organizational and programmatic performance. 

10. Each ROI study must make use of various data sources to produce credible ROI estimates. 
Therefore, it is critical to clearly document the method utilized, sources of the data, the 
reliability of the data, how the data were used, and what assumptions were made. It is also 
essential to acknowledge all potential methodological gaps. 

11. Consulting with stakeholder group leaders prior to developing materials to report ROI results 
is an effective means of ensuring appropriate communication. Information should emphasize 
key findings for action and include recommendations that are useful. Reports, brochures, and 
other forms of communication for the general public should not include the technical and 
statistical descriptions of the ROI study.  

12. Annual reports and consumer satisfaction surveys present opportunities to place ROI results 
in the context of other program metrics and case studies, giving multiple perspectives on the 
agency’s creation of value. 

Expanding VR ROI Capacity 
13. RSA should take the lead in developing mechanisms to provide technical assistance to state 

VR agencies interested in expanding their capacity to develop robust ROI estimates. Possible 
approaches may include access to national ROI expert consultants, expanding Technical 
Assistance and Continuing Education Center (TACE) resources to include ROI expertise, 
and/or supporting the development of specialized training for VR staff within existing 
rehabilitation counseling programs.  

14. A VR ROI community of practice should be developed. This group could conduct the 
following activities: (a) define and communicate best practices; (b) identify commonalities 
among various VR agencies for comparison and collaboration purposes; (c) help agencies 
embark on simultaneous ROI studies in order to facilitate learning and share project 
resources; and (d) assist in comparisons and benchmarking across similar agencies. 
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15. RSA should consider making small grants to states to enable them to (a) develop partnerships 
with ROI experts in their own states or regions; (b) develop multistate partnerships among 
several VR agencies interested in combined ROI studies; or (c) gain access to necessary 
information from other state- or national-level data systems (such as the state unemployment 
insurance systems and federal wage databases). 

16. State VR agencies should have the same access to employment-related data as other 
workforce development programs authorized under the Workforce Investment Act. These 
data sources include state unemployment insurance records, employment records of federal 
employees, and the Wage Record Interchange System. This could be assisted and promoted 
by the RSA. 

17. Agreements should be facilitated that allow state VR agencies to have access to relevant data 
from the Social Security Administration’s Ticket Research File matched with RSA 911 data. 
This “cross-match” file not only contains more complete information on employment and 
earnings, albeit on an annual rather than a quarterly basis, but also tracks VR participants’ 
receipt of disability insurance and supplemental security income.  

The PSG believes that these recommendations, if followed, will greatly enhance the 
credibility of and support for state VR agencies. However, the PSG understands well that the 
mission of VR is to provide assistance to individuals and help them to overcome barriers as they 
traverse the pathway to independence. We furthermore understand that VR professionals are 
dedicated and caring individuals who will put forth 110% effort whether their agency's ROI is 
2.3% per year or 7.6% per year. Our belief and hope is that rigorous, high-quality ROI studies 
can and should be used to support and promote the work of these professionals, of whom we are 
proud to be colleagues. 
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Appendix A: 
Glossary 

Average treatment effect on the treated: A measure of the impact of a treatment on the 
population that received the treatment. It excludes members of the treatment population 
that did not receive the treatment (e.g., those who chose not to participate). 

Benefit-cost analysis: A tool for measuring the benefits and costs of an action, placing a value 
on each and arriving at a conclusion as to the net benefits of the action. To conduct a 
benefit-cost analysis, it is necessary to measure the benefits and costs in a common unit, 
usually dollars.  

Cost components: Items that require resources (time or money) that comprise an investment. In 
vocational rehabilitation return on investment studies, these components usually include 
direct costs and indirect costs of providing services and may include forgone income 
incurred by clients. 

Direct costs: Costs of activities provided to or purchased for clients for the purpose of enhancing 
their employability. 

Discount rate: An interest rate factor used in a present value formula to reflect the time 
preference of money for an individual. 

Displacement effects: Economic changes that occur because of a treatment that otherwise would 
not have happened in the absence of the treatment. For example, a person who received 
services may become employed, whereas a different person may have become employed 
if the services had not been provided. 

Entrance cohort: A group of participants who initiate their program participation in the same 
period of time. 

Exit cohort: A group of participants who end their program participation in the same period of 
time.  

Indirect costs: Costs that may be borne by an agency or entity that are necessary to operate the 
agency, but are not directly expended on clients, e.g., administrative costs. 

Intention-to-treat population: All individuals in the treatment population, regardless of 
whether or not they received the treatment.  

Internal rate of return: The rate of interest that equilibrates net present value to zero. It is 
considered to be the highest interest rate that an investor would pay to undertake an 
investment. 

Multiplier effects: An increase or decrease in economic activity resulting from the second- and 
higher-round expenditure responses to an increase or decrease in income.  

Net present value (net present worth): Present value minus investment cost. Investments are 
usually considered prudent if and only if net present value is at least 0. 

Present value (present discounted value): The current value of a flow of benefits or costs to be 
received or borne in the future. Present value formulas adjust for the fact that inflation 
causes future dollars to be worth less than current dollars. Discounting adjusts for the fact 
that future flows of benefits or costs may be uncertain or may be differentially valued by 
different individuals.  

Quasi-experimental methodology: Methods for examining the impact of a treatment that 
approximate a true randomized experiment, but lack the key feature of random 
assignment to treatment and control groups. In quasi-experiments, the individuals whose 
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outcomes are compared to those of the treatment group are called a comparison group, 
instead of a control group. Various techniques are used to identify comparison groups 
that are as similar as possible to the treatment group. 

Randomized controlled trial: An experiment where potential participants are randomly 
assigned to either a treatment group, in which they receive the treatment being studied, or 
a control group that does not receive the treatment (or, in some cases, receives “treatment 
as usual” rather than the alternative treatment being studied). These trials are usually 
considered the most rigorous way to determine treatment impacts, since any differences 
in treatment outcomes can be assumed to be due to the treatment because all other 
potential causal factors are randomly distributed.  

Regression analysis: A statistical technique used to estimate the relationship between one or 
more independent variables and one or more dependent variables. A commonly used 
method of estimation is ordinary least squares, which minimizes the distance between 
observed values of the independent and dependent variables and a line.  

Return on investment: A measure of the profitability or lack of profitability of an investment. It 
is generally defined as the net benefits of an investment (benefits minus costs) divided by 
cost, and it is sensitive to how benefits and costs are defined and measured. 

Robustness testing: Verification of the accuracy (reliability) of the test measure. 
Social return on investment: A method for estimating the nonfinancial benefits and costs that 

are not included in a typical economic return on investment. It is a specialized type of 
cost-benefit analysis that attempts to place monetary value on the activities and outcomes 
of importance to a program’s stakeholders.  

Statistical uncertainty: Errors affecting a measurement that are caused by chance, by errors in 
measurement, by misspecification, or for other reasons. 

Time cost for participants: Value of time spent by participants in receiving treatment; often 
measured by forgone labor market earnings. 

Treatment: An intervention, process, or “remedy” to a problem. A treatment group consists of 
the participants who receive the intervention. 

Unemployment insurance program: A partnership program of the U.S. Department of Labor 
and the states that provides time-limited cash benefits to eligible workers who become 
unemployed through no fault of their own and meet other eligibility requirements of state 
law. 

Wage record data on earnings: Administrative data maintained by state unemployment 
insurance agencies that record quarterly earnings of employees as filed by employers. 
These data are a method of determining unemployment insurance. 
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Appendix B: ROI Survey of State VR Agencies 
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Appendix C: 
Mathematical Exposition 

of the Net Impact Problem
The net impact evaluation problem may be stated as follows: Individual i, who has 

characteristics Xit, will be observed to have outcome(s) Yit(1) if he or she receives a “treatment,” 
such as receiving VR services at time t, and will be observed to have outcome(s) Yit(0) if he or 
she doesn’t receive the services. The net impact of the treatment for individual i is Yit(1) − Yit(0). 
But of course, this difference is never observed because an individual cannot simultaneously 
receive and not receive the treatment.  

To simplify the notation without loss of generality, we omit the time subscript in the 
following discussion. Let Wi = 1 if individual i receives the treatment, and Wi = 0 if i does not 
receive the treatment. Let T represent the data set with observations about individuals who 
receive the treatment for whom we have data, and let nT represent the number of individuals with 
data in T. Let U represent the data set with observations about individuals who may be similar to 
individuals who received the treatment for whom we have data, and let nU be its sample size. In 
some of the techniques described below, we identify a subset of U that contains observations that 
“match” those in T. We will call this subset C, and let nC be its sample size.  

Receiving the treatment is assumed to be a random event—individuals happened to be in 
the right place at the right time to learn about the VR services, or they may have experienced 
randomly the eligibility criteria for the program—so Wi is a stochastic outcome that can be 
represented as follows: 

(1) Wi = g(Xi, epi),
Where epi is a random variable that includes unobserved or unobservable
characteristics about individual i as well as a purely random component.

An assumption that we make about g(.) is that 0 < prob(Wi = 1|Xi) < 1. This is referred to 
as the “support” or “overlap” condition that is necessary so that the outcome functions described 
below are defined for all X.12 

In general, outcomes are also assumed to be stochastically generated. As individuals in 
the treatment group encounter the treatment, they gain certain skills and knowledge and 
encounter certain networks of individuals. Their outcomes are generated by the following 
mapping: 

(2) Yi(1) = f1(Xi) + e1i

Individuals not in the treatment group progress through time and also achieve certain
outcomes according to another stochastic process, as follows: 

(3) Yi(0) = f0(Xi) + e0i

Let fk(Xi) = E(Yi(k)|Xi), for k = 0,1, so eki are deviations from expected values that reflect
unobserved or unobservable characteristics. 

As mentioned, the problem is that Yi(1) and Yi(0) are never observed simultaneously. 
What is observed is the following: 

12 Note that Imbens (2004) showed that this condition can be slightly weakened to Pr(Wi = 1|Xi) < 1. 



(4) Yi = (1 − Wi)Yi(0) + WiYi(1)

The expected value for the net impact of the treatment on the sample of individuals
treated: 

(5) E[Yi(1) − Yi(0)|X, Wi = 1] = E (ΔY | X, W = 1)
= E[Y(1)|X, W = 1] − E[Y(0)|X, W = 0]
+ E[Y(0)|X, W = 0] − E[Y(0)|X, W = 1]
= (X) − (X) + BIAS,

10

where 
f̂a k (X), k = 1, 0, are the outcome means for the treatment and comparison group 
samples, respectively, and 
BIAS represents the expected difference in the Y(0) outcome between the 
comparison group (actually observed) and the treatment group (the 
counterfactual.) 

The BIAS term may be called selection bias. 
A key assumption that allows estimation of Equation 5 is that Y(0)  W|X. This 

orthogonality assumption states that given X, the outcome Y(0) is a random variable whether the 
individual is a participant or not. In other words, participation in the treatment can be explained 
by X up to a random error term. The assumption is called “unconfoundedness,” “conditional 
independence,” or “selection on observables.”13 If the assumption holds, then the net impact is 
identified because the BIAS goes to 0, or 

(6) E[Δ Y|X, W = 1] = (X) − (X)

10

Reference 
Imbens, G. (2004). Nonparametric estimation of average treatment effects under exogeneity: A 

review. Review of Economics and Statistics, 86, 4-29. 

13 Imbens (2004) referred to this as the “unconfoundedness for controls” assumption. 
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Appendix D:  
Full Sample and Matching 

Quasi-experimental Estimators
T represents the data set with treatment observations, and U represents a data set from 

which the comparison set of observations may be chosen. They have nT and nU observations. 
Note that T and U may come from the same source of data or may be entirely different data sets. 
In the former situation, U has been purged of all observations that are also in T. 

In general, labor market outcomes for individuals are assumed to be stochastically 
generated. An individual in the treatment group with characteristics Xi will encounter the 
treatment and gain certain skills and knowledge and participate in certain networks of 
individuals. That individual’s outcomes are generated by the following mapping: 

(1) Yi(1) = f1(Xi) + e1i

Another individual i, not in the treatment group, progresses through time and achieves
certain outcomes according to another stochastic process, as follows: 

(2) Yi(0) = f0(Xi) + e0i

Full sample estimators. Assuming that T and U have some resemblance to each other, a
baseline estimator that can be calculated is the simple difference in means of the outcome 
variables. This estimator essentially assumes away selection bias. It may be represented as 
follows: 

(3)

This estimator can be regression adjusted. If we assume that the same functional form 
holds for both Y(1) and Y(0), then the treatment effect can be estimated from a linear equation 
such as the following using the observations in the union of T and U: 

(4) Yi = a + B’Xi + τWi + ei.

Wi is a treatment dummy variable that is equal to 1 if i is in the T and 0 if i is in U. More
generally, τ can be estimated by using two separate regression functions for the two regimes 
(Y(1) regressed on X in T and Y(0) regressed on X in U), using both models to predict a “treated” 
and “nontreated” outcome for all observations in both T and U.14 The following average 
treatment effect can then be calculated: 

(5)   1 0
,

1 ˆ ˆ
i i

i T U
f X f X

N 

      , where

N = nT + nU and (Xi) is predicted value for k = 1, 0.

Equation 4 and the more general regression in the first stage of Equation 5 require strong 
parameterization assumptions. Heckman, Ichimura, Smith, and Todd (1998) relaxed those 

14 Imbens (2004) pointed out this generalization. The intuition is similar to that of the basic Roy (1951) 
model with two regimes, and individuals pursue the regime for which they have a comparative advantage. 
However, Imbens (2004) noted, “These simple regression estimators may be very sensitive to differences 
in the covariate distributions for treated and control units” (p. 12).  

1Y1
1 1

 0
T i T i UU 

   j Y
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assumptions in a nonparametric kernel method. This method amounts to weighting the 
observations in U such that the observations closest to the treatment observations receive the 
highest weights. This estimator may be written as follows (following Imbens, 2004): 

(6)  ˆ

j i
j

j

k i
j i

j

X X
Y K

h
f X

X X
K

h

 
  

 
 

  
 

 for k = 1, 0 

where j ε T if k = 1 and j ε U if k = 0 and K () is a kernel function with bandwidth h. 

(7) 1
   f̂ ˆ

1 0X   i f X
N i

i

Several of the full sample estimators rely on the observations’ propensity scores, which 
are the estimated probabilities of being in the treatment group. Rosenbaum and Rubin (1983) 
showed that the conditional independence assumption, Y(0)  W|X, implies that Y(0)  W|p(X), 
where p(X) is the conditional probability of receiving the treatment = Prob(W = 1|X). 

This result implies that the regression approaches in Equations 4 through 6 can be 
reestimated, at reduced dimensionality, with the Xi replaced by p(Xi). That is, estimates can be 
generated as follows: 

(4’) Yi = a + B’p(Xi) + τWi + ei. 

(5’) 1     f̂ ˆ
1 0 p X i  f  p X 

iT ,U N i

(6’)  

   

   
ˆ
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 for k = 1, 0. 

The final type of full sample estimator is computed by a technique known as blocking on 
the propensity score (see Dehejia & Wahba, 2002). The intuition here is to partition the union of 
the treatment and full sample into “blocks” or strata by propensity score, such that there is no 
statistical difference between the covariates, X, in each block. This essentially achieves the 
conditional independence assumption locally in each block. Then the average treatment effect is 
a weighted average of the treatment effects in each block.  

Let the kth block be defined as all treatment or full comparison sample cases with values 
of X such that p(X) ε [p1k, p2k]. Let NTk be the number of treatment cases in the kth block and 
NUk be the number of comparison cases from the full sample. The treatment effect with each 
block k is as follows: 

(8)   
1 1

1 11 0
k kNT NU

k i j
i jk ki T j U

Y Y
NT NU 

 

    

and the overall estimated average treatment effect is given as follows: 
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(9) k

k

NT
N

   k

Matching estimators. As above, U denotes the set of observations from which a subset 
C (for matched comparison group) is chosen for the net impact analyses. The idea is to have C 
comprise the observations where individuals are most ‘like’ the individuals comprising T. 
Matching adds a whole new layer of complexity to the net impact estimation problem. The 
estimator becomes a function of how the match is done in addition to the characteristics of the 
sample. Since the matching process is a structured algorithm specified by the analyst, the 
statistical error associated with the net impact estimator now includes a component that may be 
identified as matching error in addition to the sampling error and model specification error.15 

There is a substantial and growing literature on how to sample individuals to construct 
the comparison sample.16 The first candidate approach is cell-matching algorithms. Variables 
that are common to both data sets would be used to partition (cross-tabulate) the data into cells. 
Then for each treatment observation, the cell would be randomly sampled (with or without 
replacement) to select a comparison group observation. A substantial drawback to cell-matching 
is that the cross-tabulation of data, if there are many common variables, may result in small or 
empty cells.17  

More sophisticated comparison group construction can be accomplished with nearest-
neighbor algorithms. These algorithms minimize a distance metric between observations in T 
and U. If we let X represent the vector of variables that are common to both T and U, and let Xj, 
Xk be the values of X taken on by the jth observation in T and kth observation in U, then C will be 
composed of the k observations in U that minimize the distance metric (Xj − Xk)  for all j. This 
approach is very mechanistic, but it does allow use of all of the X variables. 

The literature usually suggests that the distance metric be a weighted least squares 
distance; (Xj − Xk)ΣB1 (Xj − Xk), where ΣB1 is the inverse of the covariance matrix of X in the 
comparison sample. This is called the Mahalanobis metric. If we assume that the Xj are 
uncorrelated, then this metric simply becomes least squared error. Imbens (2004) discussed the 
effect of using different metrics, although in practice the Mahalanobis metric is used most 
often.18 

In his work on training program evaluation, Ashenfelter (1978) demonstrated that 
participants’ preprogram earnings usually decrease just prior to enrollment in a program. This 
implies that a potential problem with the nearest-neighbor approach is that individuals whose 
earnings have ‘dipped’ might be matched with individuals whose earnings have not. Thus, even 
though their earnings levels would be close, these individuals would not be good comparison 
group matches.  

An alternative nearest-neighbor type of algorithm involves use of propensity scores (see 
Dehejia & Wahba, 2002). Essentially, observations in T and U are pooled, and the probability of 
being in T would be estimated using logistic regression. The predicted probability is called a 

15 This forces the analyst to use bootstrapping techniques to calculate standard errors. 
16 See Heckman, Lalonde, and Smith (1999) and references cited there. 
17 King (1994) used a variation of this approach. 
18 Note that Zhao (2004) used a metric that weights distances by the coefficients in the propensity score 
logit. This is similar to the technique that Schroeder implemented in Hollenbeck, King, and Schroeder 
(2003). 
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propensity score. Treatment observations are matched to observations in the comparison sample 
with the closest propensity scores. 

An important consideration in implementing the matching approach is whether to sample 
from U with or without replacement. Sampling with replacement reduces the “distance” between 
the treatment and comparison group cases, but it may result in the use of multiple repetitions of 
observations, which may artificially dampen the standard error of the net impact estimator. 
Another consideration is the number of cases to uses from U in constructing C. Commonly, 
matching is done on a one-to-one basis, where the nearest neighbor is chosen. However, it is also 
possible to take multiple nearest neighbors, such as one-to-five and one-to-10 matching. 

The whole reason for matching is to find similar observations in the comparison group to 
those in the treatment group when the ‘overlap’ or statistical support is weak. Consequently, the 
nearest-neighbor approach may be adjusted to require that the distance between the observations 
that are paired be less than some criterion distance. This is called caliper or radii matching. 

Once the matched sample C has been constructed, the net impact estimation can be done 
using the estimators analogous to those in Equations 6 through 9. The outcome variable can be in 
terms of levels or difference-in-differences if the underlying data are longitudinal.  

References 
Ashenfelter, O. (1978). Estimating the effect of training programs on earnings. Review of 

Economics and Statistics, 60, 47-57. 
Dehejia, R., & Wahba, S. (2002). Propensity score-matching methods for nonexperimental 

causal studies. Review of Economics and Statistics, 84, 151-161. 
Heckman, J., Ichimura, H., Smith, J., & Todd, P. (1998). Characterizing selection bias using 

experimental data. Econometrica, 66, 1017-1098. 
Heckman, J., Lalonde, R., & Smith, J. (1999). The economics and econometrics of active labor 

market programs. In O. Ashenfelter & D. Card (Eds.), Handbook of labor economics 
(Vol. 3, pp. 1866-2097). Amsterdam, the Netherlands: Elsevier. 

Hollenbeck, K., King, C. T., & Schroeder, D. (2003). Preliminary WIA net impact estimates: 
Administrative records opportunities and limitations. Presented at the New Tools for a 
New Era! Symposium, Washington, DC. Retrieved from http://www.utexas.edu/ 
research/cshr/pubs/pdf/prelim_wia_impacts.pdf 

Imbens, G. (2004). Nonparametric estimation of average treatment effects under exogeneity: A 
review. Review of Economics and Statistics, 86, 4-29. 

King, C. (1994). Texas JOBS program evaluation: Final report. Austin, TX: Center for the 
Study of Human Resources, Lyndon B. Johnson School of Public Affairs, The University 
of Texas at Austin. 

Rosenbaum, P., & Rubin, D. (1983). The central role of the propensity score in observational 
studies for causal effects. Biometrica, 70, 41-55. 

Roy, A. (1951). Some thoughts on the distribution of earnings. Oxford Economic Papers, 3, 135-
146. 

Zhao, Z. (2004). Using matching to estimate treatment effects: Data requirements, matching 
metrics, and Monte Carlo evidence. Review of Economics and Statistics, 86, 91-107. 

 
 

http://raymarshallcenter.org/files/2003/07/prelim_wia_impacts.pdf
http://raymarshallcenter.org/files/2003/07/prelim_wia_impacts.pdf


 

 39 

Appendix E: 
Summary of 16 ROI Studies from States and the CSAVR 

State 
Sample 
years Costs Benefits Model 

Control 
group? 

Conducted  
in house? 

 
Source* 

AL Unknown Unknown 
source, 
possibly RSA 
data. 

Unknown source, 
possibly RSA-911 
and/or UI wage 
data. 

 The annual report lists the estimated first-year 
earnings of consumers who were unemployed at 
application ($102,518,280) and the estimated total 
taxes paid ($2,050,365). Costs were not revealed. 

 Total returned to economy for each dollar invested 
in rehabilitation: $21.95 (unspecified time period). 

Unknown Unknown Alabama 
Department of  
Rehabilitation,  
2007 

FL FY 1998 Costs of VR per 
closed case 
and per 
successfully 
closed case 
from RSA data. 

RSA-911 data for 
earnings and 
public assistance. 
Tax revenue was 
estimated based 
on projected 
earnings. 
Benefits included 
increased 
earnings, tax 
revenue, and 
reductions in 
public assistance 
expenditures. 

 •Study included all closed cases from FY 1998: 
29,475 (including 9,598 successful closures). The 
average cost for closed cases was estimated by 
calculating average expenditures for each cost 
category and then summing the categories to 
obtain an estimated total average cost. Average 
VR costs per closed case were $2,917 and $5,010 
per successful closure. Overall average increase 
in annual earnings: $3,011. Average increase for 
successfully closed cases: $10,407. Benefits to the 
state included an average annual reduction in 
public assistance payments of $179/case in 
addition to an estimated reduction in administrative 
costs of $18/case. Tax revenue was estimated at 
23% of the increase in earnings. The study also 
included a 30-year work life estimation using 3%, 
5%, and 10% discount rates. 

 •Cost-benefit ratios for all closed cases (in dollars): 
1:9.79 (10% discount rate), 1:15.96 (5%), and 
1:20.35 (3%). 

No No, Florida 
State 

University 

Hemenway  
& Rohani,  
1999 
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State 
Sample 
years Costs Benefits Model 

Control 
group? 

Conducted  
in house? 

 
Source* 

IA FY 2005 Unknown 
source, 
possibly RSA 
data. 

Unknown source, 
estimated state 
tax revenue and 
reduction of 
public assistance 
benefits from the 
earnings of 
individuals with 
successful 
closures in FY 
2005. 

 There were 2,121 successful closures in FY 2005, 
with an estimated $35,600,916 in annual earnings 
and a $274,092 annual reduction in TANF 
expenditures. 

 The 5-year ROI for state tax dollars was 1:9.27. 

No Unknown Iowa State  
Rehabilitation  
Council, 2006 

IN N/A Proposal 
recommenda- 
tions include 
use of state 
administrative 
data from 
agencies in the 
workforce 
development 
system. Costs 
include the 
overall costs of 
services funded 
by tax dollars. 

Proposal 
recommendations 
included UI wage 
and state 
administration 
data to estimate 
the net impacts of 
employment 
rates, quarterly 
earnings, and 
receipt of public 
assistance. 

This proposal is for an ROI analysis of the entire 
Indiana workforce system, which includes VR 
services. The tasks are indicated below. 
1. Match/merge earnings records from as far back as 

possible to the administrative data on individuals 
available from the agencies. An important com-
ponent of the match is labor market experience, so 
it is necessary to go back as far as possible to 
track people’s employment and earnings histories. 
This subtask will require considerable time and 
effort.  

2. Create several summary statistics to characterize 
the individuals’ work experiences: percent of 
quarters employed, earnings trend, variance in 
earnings, indicators of turnover, and indicators of 
earnings dips.  

3. Run logistic regressions on each agency’s data 
sets to calculate a propensity score. Using adult 
education as an example, a data set will be 
created that combines all of the adult education 
exiter records with all of the WorkOne records. A 
logistic regression will be run on this combined 
data set, in which the dependent variable is a 

Yes No, Upjohn 
Institute 

Hollenbeck, 
2008 
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State 
Sample 
years Costs Benefits Model 

Control 
group? 

Conducted 
in house? Source* 

- - - - dummy variable indicating that the record is an 
adult education record. Independent variables will 
include labor market summary variables, 
demographic variables, and any other variables 
that are common in the two data sets. The 
propensity score—the predicted value of being in
the adult education data set—will be written to

each observation in both data sets.  
4. Do the statistical match. For each observation in

each of the agency data sets, we will search
through the entire WorkOne data set to find the
observation that has the closest propensity score.
(A technicality is that we will do one-to-one
matching with replacement and a caliper.) After
each match, we will calculate match quality
statistics.

5. Calculate the mean differences in outcome
variables between the program participants and
their matched comparison group. These
differences constitute the net impact of the
program. As tests of their robustness
(believability), we will calculate regression-
adjusted differences, and difference-in-differences.

6. Extrapolate the impacts into the future and impute
fringe benefits and tax liabilities. Similarly, we will
forecast transfer payment net impacts.

7. Calculate the future benefits of training. We will
collect data on the per-participant cost, and from
these two flows, we will be able to calculate a
benefit-cost ratio and rate of return (Hollenbeck,
2008, pp. 19-20).

- - -

MA FY 1999 
and 2000 

case 

RSA data, total 
average cost 
per case, plus 

RSA-911 and UI 
data (1/1995-
9/2003). Benefits 

 Using RSA-911 and U/I data, the increased
earnings from application to closure were
calculated. Costs were based on total FY budgets

Yes No, 
Common- 

wealth 

Uvin, 
Karaaslanli, 

& White, 2004 
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State 
Sample 
years Costs Benefits Model 

Control 
group? 

Conducted 
in house? Source* 

-
closures cost to the VR 

consumer. 
included esti-
mated increased 
tax revenues and 
reduction in 
public assistance 
payments. 
Benefits to the 
individual VR 
consumer are 
also discussed. 

for VR. There were two groups (excluding 
consumers ≥50 years): Program group, Status 26 
and 28 closures; and Comparison group, Status 30 
closures. Several different approaches were used 
to estimate the impact of VR services on earnings 
and employment. 

 Results indicate the average projected increase in
lifetime earnings for VR consumers was $60,000.
ROI for society is 1:14–18. FL method benefit-

cost—1:7. Net impact method benefit-cost: 1:5.

-
Corporation -

MI FY 2009 FY 2009 VR 
budget, 
includes FY 
2008 carryover. 

Unknown sources 
for increase in 
consumers’ over-
all increase in 
annual earnings 
and the 
estimated annual 
taxes. 

 Increased annual earnings for successfully closed
cases in FY 2009: $64 million. Additional state and
federal income taxes: $19 million.

No Unknown Michigan 
Rehabilitation 

Services & 
Michigan 

Commission 
for the Blind, 

2010 

NC FY 2009 Unknown 
source, 
average total 
cost per 
successful 
outcome in 
2009. 

Unknown source, 
possibly RSA-911 
data. Benefits 
include the 
increase in 
average earnings 
from application 
to closure. 

 The difference between earnings at application
and at closure for successfully closed cases.
Nonsuccessful closures were not discussed.

 Total increase in weekly earnings for consumers
with a successful closure in FY 2009: $1,429,804.

No Unknown North Carolina 
Division of 
Vocational 

Rehabilitation 
Services, 2009 

NE FY 2009 Unknown 
source, 
average cost of 
VR services per 
consumer. 

Unknown source, 
possibly RSA-911 
data for earnings 
at closure. 
Benefits include 
estimated tax 
revenue over 30 
years of 

 Used average cost per consumer and the average
annual earnings after VR services and the
estimated taxes paid on earnings (federal and
state income taxes, state/local sales taxes, and
Social Security taxes). Estimated total benefits
using 30 years of future employment.

 Based on an estimated 30-year work life, the
average successfully employed consumer returned

Unknown Unknown Nebraska 
State 

Rehabilitation 
Council, 2009 
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State 
Sample 
years Costs Benefits Model 

Control 
group? 

Conducted 
in house? Source* 

- - - employment. $9.75 to the taxpayers for each dollar spent on VR 
services. 

- - -
NM FY 2006 RSA, total VR 

spending from 
federal and 
state sources. 

Benefits were 
calculated using 
RSA-911 and UI 
wage data. 
Benefits included 
in the study were 
increases in tax 
revenue and 
reduction in 
public assistance 
payments. 

 Estimations of additional state and local tax
revenue were calculated using the marginal
increases in income for the sample. Reduction in
state-funded public assistance was calculated
using RSA-911 data. Future projections used a
discount rate of 2.31%, and expected work life was
based on consumer age and education level, with
the average for the sample being 17.74 years. An
inflation rate of 2.39% was used for future
payments and earnings.

 For consumers successfully rehabilitated, the
state’s return on investment was 1:5.13.
Combining increased state income tax revenue on
increased lifetime earnings, decreased public
assistance payments, and tax revenue from
federal expenditures in NM, the 2006 cost-benefit
ratio became 1:5.63.

No No, NM 
State 

University 

Grassberger, 
2006 

OK FY 2003- 
2005 

RSA data. State-provided 
wage and RSA-
911 data. 
Benefits included 
increased taxes 
and reduced 
public assistance. 
From the VR 
consumer 
perspective, 
benefits included 
increased 
earnings. 

 Closed cases from FY 2003-2005. Assessed the
effect of VR services on employment rates and
earnings. Benefits were estimated using UI
earnings data and projections of tax revenue and
reduction in public assistance payments. Net
impacts included the costs to the public and the
individual receiving services (e.g., a temporary
reduction in earnings and increased taxes).

 For every dollar invested in VR services, $2.30
was returned to the public in increased taxes and
reduced public assistance, if individuals
experienced the earnings increase for 10 years
after closure. The ROI is 1:5.30 if the trend
continues for 30 years of the individual’s work life.
The ratio of participant benefits to dollars invested

Yes No, 
University 

of 
Oklahoma 

Kisker, Strech, 
Vetter, & 
Foote, 
2008 



44 

State 
Sample 
years Costs Benefits Model 

Control 
group? 

Conducted 
in house? Source* 

- - - - is 15:1. - - -
SC 2008 Unknown 

source, 
possibly RSA 
data. Used 
average cost 
per consumer 
served and 
average cost 
per successful 
closure. 

Unknown source, 
possibly RSA-911 
data for earnings 
increase from 
application to 
closure. Benefits 
included the 
estimated tax 
revenue on the 
earnings. 

 Average cost per consumer served and average
cost per consumer rehabilitated. Competitively
employed consumers paid back $3.33 in taxes for
each dollar spent on their rehabilitation. Employed
consumers realized a $13.12 increase in earnings
for each dollar of VR funds invested in them. The
average competitively employed consumer would
repay the cost of the VR in 5.5 years.

 ROI: 1:3.33 for competitively employed
consumers, an 18.1% annual rate of return on the
taxpayer investment.

No Unknown South Carolina 
Vocational 

Rehabilitation 
Department 

UT FY 2005 Total VR 
spending from 
federal and 
state sources. 

U/I wage data, 
RSA-911 data. 
Benefits included 
increased state 
tax revenue and 
decreases in 
public assistance. 

 The study measured the outcome/impact of VR on
quarterly employment rates and earnings using UI
wage data for 12 quarters after closure. A
regression model was used to explain the variation
in earnings and employment. Comparisons were
made between consumers who received services
(Status 26 and Status 28 closures) and those that
were eligible, but did not receive services (Status
30). 

 For every state dollar spent on VR, $5.64 was
gained from increased taxes and decreased public
assistance payments. Including the federal
spending in the state, the cost-benefit ratio was
1:5.77 from the increased state tax revenue.

Yes No, 
University 

of Utah 

Wilhelm & 
Robinson, 

2010 

WA Program 
years 
2001-

2002 and 
2003-
2004 

State-supplied 
data. Total cost 
per consumer 
in each cohort 
(fixed and 
monthly costs). 

UI wage and 
possibly RSA-911 
data. Benefits 
and costs were 
calculated for the 
observed period 
and, using a 
statistical model, 

 This report details the impact and benefit-cost
estimates for the Washington workforce
development system, which includes VR services.

 Cost-benefit analysis estimated the value of the
net impact on earnings, employee benefits, social
welfare benefits, UI benefits, and taxes (federal
and state income, Social Security, and Medicare

Yes No, Upjohn 
Institute 

Hollenbeck & 
Huang, 2006 
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State 
Sample 
years Costs Benefits Model 

Control 
group? 

Conducted 
in house? Source* 

- - - to age 65. 
Benefits included 
net impact on 
earnings and 
benefits, 
increased tax 
revenue, and 
reduction in 
public assistance. 

taxes). Estimates were calculated to age 65 on the 
net gains compared to similar individuals who did 
not receive VR services. Projections utilized a 3% 
discount rate. 

 The average program cost to the public: $7,381.
The average estimated increase in public tax
revenue over the work life of the individual (until
65): $8,424.

- - -

WV 2007 RSA and state 
administrative 
data. Total cost 
for each case in 
the sample. 

UI and RSA-911 
data. Benefits 
included gross 
earnings, tax 
revenue, and 
reduction in 
public assistance 
payments. 

 The total cost for services and the average
administrative cost for each individual in the
random sample of 370 (Status 26 and Status 28
closures). Benefits include gross wages for 3 years
after closure, reduction in Social Security benefit
payments, and tax revenue (federal, state, Social
Security, and Medicare). Two components to the
model were presented: the streamlined
component, with costs compared to cumulative
gross wages, and the inclusive component, with
costs compared to earnings, tax revenue, and
Social Security savings.

 Streamlined: Year 1, 1:1.86; Year 2, 1:3.75; Year
3, 1:5.51.

 Inclusive: Year 1, 1:1.95; Year 2, 1:3.92; Year 3,
1:5.75.

No Yes Bua-Iam & 
Bias, 2011 

WY State FY 
2006 

Unknown 
source, 
possibly RSA 
data for 
earnings and 
public 
assistance. 

Unknown source, 
possibly RSA-911 
data. Benefits 
included tax 
revenue on earn-
ings and 
reduction in 
public assistance 
costs. 

 Unknown sources. Annualized earnings of
successful closures in 2006 for 1 year, the tax
revenue and the reduction of public assistance
payments as a result.

 555 rehabilitated individuals earned an estimated
annualized $9,276,000 and reduced public
assistance payments by $1,403,000.

No Unknown Wyoming 
Division of 
Vocational 

Rehabilitation, 
2006 
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State 
Sample 
years Costs Benefits Model 

Control 
group? 

Conducted 
in house? Source* 

CSAVR FY 2006 Total public VR 
spending 
nationwide. 

Unknown source. 
Benefits are 
based on tax 
revenue on new 
earnings and 
reduction in 
Social Security 
benefit payments. 

 Costs = $3.59 billion/year on public VR services to
approximately 1 million unemployed consumers. In
FY 2006, 205,791 individuals with disabilities
became employed and earned $3.6 billion in
annual earnings after receiving VR services. The
cost of VR services was recovered in 2 to 4 years
on average from the estimated $966 million/year in
federal, state, and local taxes generated from the
new earnings. Individuals who no longer received
Social Security benefits as a result of their
employment saved the taxpayers $754 million per
year. This equated to a 1:7 ratio of dollars spent on
VR to taxpayer savings.

No N/A Council of 
State 

Administrators 
of 

Vocational 
Administration, 

2008 

Note: This table was produced by Joseph Hampton, a research specialist with the West Virginia Division of Rehabilitation Services, Charleston, WV. 

Abbreviations: CSAVR, Council of State Administrators of Vocational Rehabilitation; FY, fiscal year; RSA, Rehabilitation Services Administration; TANF,

Temporary Assistance to Needy Families; UI, unemployment insurance. Return on investment (ROI) ratios are presented in dollars. 
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Federal Guidelines on the Importance of Using 

Evidence and Rigorous Evaluation
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