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Executive Summary 

Background 
This report supports the execution of a request outlined in National Defense Authorization 

Act FY19 for DoD to provide a review of the academic literature on the impact on a person’s 
employability after obtaining a professional credential, specifically, licenses, certifications, and 
registered apprenticeships. To conduct the literature review on the relationship between 
employability and obtaining a professional credential (i.e., license, certification or completing a 
registered apprenticeship), we employed a systematic article-collection process guided by well-
defined terms of interest and an established literature review framework. Articles the team 
obtained during the article-collection process were evaluated with respect to these parameters and 
subsequently organized into thematic categories to describe the relationship between professional 
credentials and employability.  

Findings 
In general, the literature indicates a positive impact on employability for those who obtain a 

professional credential, although there are some differences across the type of credential. The 
findings are organized into the four categories: (1) licenses and employability, (2) certifications 
and employability, (3) apprenticeships and employability, and (4) professional credentials and 
variables related to employability. 

Licenses and Employability 
One of the most consistent effects across the available literature on licensing and earnings is 

that workers who have a license to practice an occupation earn more than workers who do not 
possess a license in the same or similar occupations. Because individual states are the primary 
license issuer, many of the economic effects of licenses differ between states—different license 
requirements and different market or economic factors make it difficult to determine what is due 
to the license and what is due to economic conditions within states. In general, workers perceived 
licenses to be useful for getting a job, keeping a job, and marketing themselves to employers or 
clients and employers consider a license as an indication worker’s qualification and legal ability 
to work in an occupation. 

Certification and Employability 
The literature indicates that professional certifications may provide an advantage in the hiring 

process in some occupations. Based on survey data, it appears as though most certification holders 
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and many hiring managers perceive a benefit to certifications in the hiring process. The influence 
of certifications on hiring vary across occupations; there are strong advantages in some 
occupations (e.g., information technology professionals, auto mechanics, and personal trainers) 
and mixed results in others. 

The literature regarding the impact of certification on wages indicates that there are earning 
benefits for having a certification in some occupations. One of the longitudinal studies that tracked 
people over time found a significant earnings premium for certification holders during the early 
stages of their career. For some occupations (e.g., information technology or food service workers) 
the benefit seemed to be absent at the start of one’s career but occurred later, as people gained 
additional experience on the job.  

Apprenticeships and Employability 
This review addressed registered apprenticeships only and in general found that completing 

an apprenticeship program had a positive influence on employability; reports described both the 
positive relationship of apprenticeships to earnings and detailed positive relationships with hiring 
across a broad range of skilled labor occupations. Both wage and employment data indicate that 
those who complete apprenticeships are hired at a greater rate than those in comparison groups 
(i.e., those who worked in similar fields but didn’t participate in an apprenticeship and those who 
left the apprenticeships midway) and get paid more for their work. Surveys of employers and 
program participants also show that the majority perceive apprenticeship programs as very useful.  

Professional Credentials and Variables Related to Employability 
The academic literature indicates that the use of credentials influences the labor market from 

a supply and demand perspective. For example, mobility across states for some workers in licensed 
occupations may be limited if other states have more restrictive licensing requirements or do not 
accept another state’s licenses. Also, a review of the literature indicates that avenues for long-term 
career advancement might be limited owing to the challenges and costs associated with 
recertification and reissuance of licenses that are mandatory to maintain worker competency and 
ensure career growth. These restrictions of the labor market may increase the benefits of holding 
a professional credential, in that the supply of qualified workers may be reduced. This may also 
cause increased costs to consumers for the services rendered by more highly paid credentialed 
workers. 

There are also some demographic differences in the benefits of acquiring a professional 
credential. The findings indicate that both licenses and certifications provided a greater earning 
benefit to women than for men. It is not clear why these differences occur, but it may be due to the 
wage gap for women being reduced through the acquisition of a credential. 
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1. Introduction 

When a person obtains a professional credential (e.g., license, certification, apprenticeship), 
the expectation is that the person has qualifications and competence to perform a particular job. A 
credentialing body or authority can be a professional society, organization, or governmental 
agency that establishes guidelines and standards that must be met for a person to obtain or maintain 
the credential. A credential can be accomplished through various methods like skill-based testing, 
completed training, and work experience. The assertion by the credentialing authority is that 
anyone who meets the standards possesses the knowledge, skills, ability, and other attributes that 
are expected for a person to contribute and perform well in the workforce. The validity of specific 
credentials or the credentialing authority may affect employment and employability in a number 
of ways, for example, industry hiring practices. An analysis of the relationship between credentials 
and employability may provide insight and context for understanding the value of credentials in 
terms of employability.  

This report supports the execution of a request outlined in the National Defense Authorization 
Act FY19 for DoD to provide a review of the academic literature on the impact on employability 
after obtaining a professional credential, specifically, licenses, certifications, and registered 
apprenticeships. This request was preceded by various amendments of U.S. Code (e.g., 10 U.S.C. 
§ 1143 and § 2015, and 38 U.S.C. 38 § 4114) aimed at facilitating the transition of members of the 
armed forces from service on active duty to civilian employment, DoD instructions (e.g., DoDI 
1322.29), and the formation of the DoD Military Credentialing and Licensing Task Force in 2012 
to identify military occupational specialties (MOSs) that could readily translate to in-demand 
civilian jobs. An earlier analysis (Chao and Rumsfeld 2005) found that 92% of Army MOSs have 
civilian job equivalents subject to licensure or certification and that while DoD did provide some 
facilitation of post-military career employment for service members, there was much more that 
could be done as of 2005. Chao and Rumsfeld (2005) identified some gaps and offered a 
framework for improving DoD’s efforts to coordinate training of service members with their 
attainment of professional credentials  

Through military training and tuition assistance, the DoD helps many service members obtain 
professional credentials that they can use after they leave the military. In addition to easing the 
transition to civilian life, credentials can be accepted for self-development requirements, help the 
Services by improving the performance of its members, and provide recruitment and retention 
incentives (DoD Credentialing Report to Congress 2013).1 The United Services Military 

                                                 
1 “NDAA Section 558 – Military Credentialing Pilot Program: Volume 1,” United States Department of Defense, 

September 27, 2013, https://www.cool.navy.mil/pubs/CredentialingReportToCongress_VOL_1-FINAL.pdf. 
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Apprenticeship Program (USMAP)2 and the DoD SkillBridge program3 are two such assistance 
programs, offering formal and structured on-the-job training from a Department of Labor–
registered apprenticeship or internship during active duty. Overall, the current literature review 
suggests that obtaining a professional credential has a positive impact on employability, but this 
impact is moderated by additional factors, including type of credential (e.g., license, certification, 
or apprenticeship), state, and industry/occupation. This literature review discusses these findings 
in detail. 

The goals of this report are twofold: (1) provide a review of the academic literature and 
published research on the impact of employability after obtaining a credential or professional 
license and (2) synthesize findings of the literature review, aiming to categorize how certification, 
licenses, or registered apprenticeships that lead to industry-recognized credentials may have a 
significant impact. To conduct the literature review on the relationship between employability and 
obtaining or participating in a certification, license, or apprenticeship, we employed a systematic 
article-collection process guided by well-defined terms of interest and an established literature 
review framework. Any article the team obtained during the article collection process was 
evaluated with respect to these parameters and subsequently organized into thematic categories 
specific to the research focus at hand.  

A. Definition of Credentials 
Three types of credentials will be addressed in this literature review: licenses, certifications, 

and registered apprenticeships. The rationale for limiting the type of credentials to these three types 
is that they directly apply to a specific occupation (e.g., nurses, teachers, electricians), as opposed 
to other forms of credentials (e.g., micro-credentials and school certificates that supplement a 
current skill set, such as curriculum development) that are more general and may be applied to 
many different occupations. For the purpose of this literature review we developed definitions of 
the three types of credentials based on those used by the Department of Labor,4 the Institute for 
Credentialing Excellence (Knapp et al. 2006), and the U.S. Military Services.5 These definitions 
guided the search terms used and subsequent evaluation of the literature: 

• Licenses—Credential awarded by a governmental licensing agency based on 
predetermined criteria that may include some combination of degree attainment, 
certifications, educational certificates, assessments (including state-administered 

                                                 
2 https://usmap.netc.navy.mil/usmapss/static/trades.htm. 
3 https://www.military.com/hiring-veterans/resources/using-dod-skilbridge-to-recruit-qualified-veterans.html. 
4 https://www.bls.gov/cps/certifications-and-licenses.htm; https://www.bls.gov/cps/certifications-and-licenses-

faqs.htm; https://www.careeronestop.org/explorecareers/plan/licensed-occupations.aspx; and 
https://www.dol.gov/apprenticeship/toolkit/toolkitfaq.htm#1a. 

5 Army (https://www.cool.army.mil/); Navy (https://www.cool.navy.mil/usn/index.htm); Air Force 
(https://afvec.us.af.mil/afvec/Public/COOL/Default.aspx); Marines (https://www.cool.navy.mil/usmc/). 

https://www.bls.gov/cps/certifications-and-licenses.htm
https://www.bls.gov/cps/certifications-and-licenses-faqs.htm
https://www.bls.gov/cps/certifications-and-licenses-faqs.htm
https://www.cool.army.mil/
https://www.cool.navy.mil/usn/index.htm
https://afvec.us.af.mil/afvec/Public/COOL/Default.aspx
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exams), apprenticeship programs, or work experience; it conveys a legal authority to 
work in an occupation. 

• Certifications—Credential awarded by a professional association or industry 
organization based on an individual demonstrating, through an examination process, 
that he or she has acquired the designated knowledge, skills, and abilities to perform a 
specific occupation; it does not convey a legal authority to work in an occupation, but 
indicates a capability to perform well. 

• Apprenticeships—Registered Apprenticeships are an industry-based career-preparation 
system for skilled workers that includes business/employer involvement, structured on-
the-job training, related instruction, and wages for the apprentice while working, and 
upon completion a nationally recognized credential; completion of a Registered 
Apprenticeship is documented by a Certificate of Completion that is issued by the 
Office of Apprenticeship of the U.S. Department of Labor (29 C.F.R. Part 29). 

B. Literature Review Framework 
The intent of this systematic literature review, following the process outlined by Kitchenham 

(2004) and Petticrew and Roberts (2006), is to address the impact of obtaining credentials on 
subsequent employability outcomes. “Credentials” and “employability” are broad terms that can 
be represented by a variety of concepts and expressions. Therefore, we developed a framework to 
provide context for the breadth of components that we would include as we reviewed the relevant 
literature, as shown in Figure 1. The general research question we addressed was: What is the 
impact of credentials on employability? 

 

 
Figure 1. Framework for Analysis of the Impact of Credentials on Employability 

 
The framework was developed to aid in the collection and organization of literature. Due to 

the nature of the topic, we expected the majority of the literature would address a segment of the 
framework rather than covering all or most aspects of the credentialing and employability 
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relationship. For example, a paper might only cover certifications in a single occupational family 
and the impact of obtaining the certification on a person’s starting salary. By reviewing many 
articles that inform at least some components of the framework we were able to synthesize findings 
that showed established relationships, generalizing across credential types, occupations, and 
locations. 
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2. Method 

The method used for the systematic literature review (i.e., determining the research question, 
collection of literature, rules for inclusion and exclusion, assessment of findings, and synthesis of 
results) followed the general procedures for a systematic review as described by Kitchenham 
(2004) and Petticrew and Roberts (2006). Based on the definitions outlined in the introduction and 
the established literature review framework, we found and evaluated for review 148 articles. Of 
these 148 articles, 50 met the defined parameters in our literature review framework and are 
included in the current literature review; 98 articles did not meet some aspect of the defined search 
parameters in the literature review framework (e.g., the article did not meet the definition of 
“credential”) and were subsequently rejected and not included in the synthesis of findings.  

A. Article-Collection Process 
This literature review framework described in the introduction guided the article-collection 

process and evaluation of each article against the criteria that determined if the article was 
appropriate for the review. Given this, the categories for inclusion and exclusion were the 
application of the functional definition of the terms defined in the introduction, if the article 
addressed the relationship between credentials and employability, and the source of the article, as 
described in more detail below:  

• Application of definition—The article must adhere to the functional definition of the 
applicable terms (i.e., license, certification, or apprenticeship). If the article did not 
adhere to the outlined definitions it was excluded. For example, articles on micro-
credentials or obtaining a college degree (i.e., certificate) were excluded since these 
types of credentials are outside the scope of the current effort’s focus (i.e., these are 
types of credentials, but crucially not related to the definitions outlined for this literature 
review).  

• Relationship between credentials/license and employability—The article must address 
the relationship between the applicable term (i.e., license, certification, apprenticeship) 
and employability. Employability concerned, but was not limited to, employment rate, 
starting salary, weekly and annual wages, participation in fringe benefit programs, 
promotion rate, prestige of hiring organization, job longevity, underemployment, hiring 
time, and human resources (HR) perception. If the article did not address this 
relationship it was excluded. 

• Source of article—The article must be from an academic journal (i.e., peer-reviewed 
source), a technical report (government or organization), published conference 
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proceedings, dissertation or thesis, or an edited book. Articles from blogs, general 
newspapers, or magazines were excluded. 

In the article-collection process, articles were selected and evaluated for review using the 
definitions of licenses, certifications, and apprenticeships, and the literature review framework. 
The article-collection process employed two major resources to locate articles: the IDA library and 
document search sources. 

1. IDA Library 
The research team for this project provided the information-management professionals in 

IDA’s library with search terms related to credentials, licenses, apprenticeships, and employability. 
All articles that the library’s information-management professionals provided were initially 
screened for relevancy by two members of the research team. Those articles deemed applicable 
were assigned to the members of the research team for review. This process was exhaustive and 
iterative and continued until the library search results returned basically no new relevant articles, 
which implied that no additional articles would be found in subsequent searches. The IDA library 
conducted a total of three complete and exhaustive searches. In the first library search, 42 potential 
articles were located. Of these articles, the IDA research team deemed 19 appropriate for review 
based on the search parameters. In the second library search, with adjusted search terms, 51 
potential articles were located. Of these articles, 22 were found to be appropriate for review. In the 
third and final round, 134 potential articles were located, but only 7 were applicable (this final 
large number of potential articles reflects a liberal expansion of key search terms, resulting in 
largely unrelated material).  

All searches included at least two terms, one indicating a credential or type of credential and 
another indicating a relevance to employability. The two terms were linked with the Boolean logic 
term “AND” so that the results must include both Term 1 and 2. The use of AND was used to limit 
the search to articles that would address a relationship between the two terms; not restricting the 
search would have returned any document that had either term. For some searches a third term was 
included to further specify one of the first two terms. Table 1 shows an example of the search terms 
and the Boolean logic used. 

 
  



7 

Table 1. An Example of Some Terms Used for the Academic Literature Search 

Term 1 Boolean Term 2 Boolean Term 3 
Credential  
OR 
Apprenticeship 

AND Employment 
Employment rate 
Hiring rate 
Promotion rate 
Unemployment rate 
Underemployment 
Job retention 
Tenure 
 

AND Salary 
Earnings 
Information Technology 
Medical professional 
Mechanic 
Electrician 
Manufacturing  
Engineering 
Service industry 
Vocational training  
Labor market outcome 
Labor market return 

2. Document Search Sources 
The research team also conducted additional searches and located articles on Google Scholar 

and databases such as ProQuest using search terms like “credential” and “employability” or 
“credential” and “employment” and “earnings.” In addition, the reference sections of already 
reviewed articles were mined for further potential articles to evaluate. As the researchers reviewed 
articles, if they found a cited article that might be relevant they would download the article, review 
it, and determine its relevance for inclusion. 

B. Article-Organization Process 
A total of 148 articles were identified through the search processes, and they were reviewed 

by the team to determine if they met the inclusion criteria outlined above. The team determined 
that 52 articles were relevant. These articles were organized into four overall thematic categories 
for inclusion the literature review, based on the outlined definition parameters: (1) “licenses and 
employability” (15 articles); (2) “certifications and employability” (22 articles); (3) 
“apprenticeships and employability” (10 articles); and (4) the related category, “professional 
credentials and variables related to employability” (10 articles). (Note that some articles were 
applicable to more than one category and were categorized as such, which is why the sum of 
articles in each category exceeds the total number of articles included). The three main categories 
detail the direct link between the applicable search term and employability and highlight any 
significant impact that exists. The fourth category provided supporting evidence to the impact of 
credentialing on the employment market (i.e., quality of a credential within an occupational field, 
cost of services), which indirectly affects employability for those in a specific occupation. 

The articles were ultimately characterized by the functional definition of any applicable terms 
and not necessarily on the use of the term within an article. In other words, if an article conflated 
or mixed terms according to our definitions, we characterized the article based on how the term 
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was being used and not the definition as provided in the article. For example, if an article spoke 
about the relationship between credentials and employability, but the definition of “credentials” 
within the article matched our working definition of “license,” we characterized this article under 
“licenses and employability.” Categorizing articles was an iterative process, and if during the 
literature review and synthesis of findings stage an article was found more appropriate for a 
different section then this article was recategorized. 
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3. Findings 

The findings are organized into the four categories described in the article-organization 
process: (1) licenses and employability, (2) certifications and employability, (3) apprenticeships 
and employability, and (4) professional credentials and variables related to employability. The first 
three categories describe the direct link between the different types of credentials that we analyzed 
(i.e., licenses, certifications, and apprenticeships) and employability; the fourth category provides 
relevant evidence of the impact of credentialing on the labor market. The data and methods used 
across the cited literature are varied; however, most studies focus on analyzing established survey 
data sets (e.g., state-level data on demographics and employment, U.S. Census data, Current 
Population Survey Annual Social and Economic Supplement (CPS ASEC)) or on collecting data 
from structured surveys from specific populations of interest (e.g., employment information from 
local community colleges). 

A. Licenses and Employability 
Occupational licensure is often referred to as “the right to practice” in that it is explicitly 

illegal to work for compensation without first meeting government standards specified by the 
license (Kim and Chatterji 2018; Kleiner and Vorotnikov 2017; Kleiner and Krueger 2010). The 
right of U.S. states to enforce occupational regulation was first tested in 1882 when West Virginia 
passed a law requiring a license to practice medicine. That law was challenged by certain 
physicians in the state, and the case eventually went to the Supreme Court, who ruled in favor of 
the state (Dent v. West Virginia, 129 U.S. 114 (1889) as described in Kleiner 2015). This ruling 
not only established the right of a state to license certain professions but also gave the states 
preeminence over the Federal Government regarding the regulation of occupational licensing 
(Kleiner 2015). A few licenses are regulated at higher or lower levels of government, such as 
federally issued airline pilot licenses and locally granted taxi driver licenses. Nevertheless, most 
U.S. occupational licenses are administered at the state level (Kleiner and Krueger 2013). 

Since the Supreme Court ruling, occupational licensing became increasingly prevalent at the 
state level. By 1900, licenses were required for physicians, dentists, and lawyers in most states. 
The number of occupations requiring a license has grown from 30 in 1920 to 1,100 occupations 
that are regulated by at least 1 state through a license or certification as of 2003 (Kleiner 2015); 
licenses today are required in both white collar (requiring a degree such as physicians) and blue 
collar (not requiring a degree such as electricians) professions. The proportion of U.S. workers 
covered by state-level licensing laws has also increased, from less than 5% in 1950 to as much as 
29% in 2006 (Kleiner and Krueger 2010). Generally speaking, license holders view their license 
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as important for employability (i.e. getting and keeping a job) and career growth (i.e. improving 
skills and marketability) (Cronen, McQuiggen, and Isenberg 2017).  

The sections that follow describe the effect that licenses have on different aspects of 
employability. Licenses obviously have a direct effect on hiring rate—job seekers who do not have 
a license will not be considered for an occupation that requires a license. Research on licensing 
has focused instead on other aspects of employability, for example, earnings and earning potential, 
which will be discussed in this section. A relevant literature search produced 15 studies with 2 
major findings relating to the effects of licensing on employability: (1) licensing influences 
earnings in some capacity, depending on the state and occupation, and (2) licensing influences 
additional labor market outcomes, for example, hours worked per week and unemployment rates.  

1. Effect of Licensing on Earnings 
One of the most consistent effects across the available literature on licensing and earnings, 

shown in different populations and using diverse research methods, is that workers who have a 
license to practice an occupation earn more than workers who do not possess a license in the same 
or similar occupations. The data are based on several state and nationwide surveys of U.S. workers 
in a wide variety of occupations requiring licensure in some states but not in others, including blue 
collar (e.g., electricians, plumbers, barbers) and white collar professions (e.g., teachers, 
accountants, attorneys, nurses, physicians). Kleiner and Vorotnikov (2017) analyzed state-level 
survey data obtained from the Harris Polling organization. The survey asked individuals 18 or 
older who were in the labor force questions about their employers, job functions, and 
demographics. Of the 9,850 people surveyed, 28.43% were licensed. The survey data also revealed 
that people with licenses have an increase in hourly earnings of 11% compared with those without 
a license. Note, however, that the size of the earning premium varies considerably from state to 
state. Kleiner and Vorotnikov (2017) also found that licensing had a significantly positive effect 
on earnings in 16 U.S. states and no effect in 35 states. For states where the earning premium was 
significant, the advantage in earnings ranged from 21% in Missouri to 47% in Maine. These 
differences are due in part to the variable economic conditions among the states, but also due to 
large disparities in state occupational regulations (Summers 2007). 

Looking at nationwide data, Kim and Chatterji (2018) analyzed the 2008 Survey of Income 
and Program Participation (SIPP), a national representative longitudinal survey conducted by the 
U.S. Census Bureau. The survey contains information on survey respondents’ income, 
employment history, program participation, and demographics. The authors were primarily 
interested in how license and certifications influence monthly gross earnings, controlling for a wide 
variety of factors such as demographics, education level, and occupational category. Results from 
ordinary least squares (OLS) regression showed that licenses were associated with an increase in 
monthly earnings of 5.9%. Analyzing weekly earnings, Kleiner and Krueger (2010) found that 
licensed employees have a 10%-15% advantage in weekly earnings over their non-licensed 
counterparts. In a similar light, Gittleman and Kleiner (2016) compared the labor market 
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advantages of union membership with having an occupational license, analyzing longitudinal data 
from the National Longitudinal Survey of Youth (NLSY79) from 1970 to 2010. They found that 
having a license significantly increased a license holder’s wages (i.e., log earnings increased by 
0.019 points for those with a license compared with those without a license). Kleiner and Krueger 
(2010) also note that the license premium for weekly earnings is about the same as for being a 
union member. But the effect of both requiring a license and belonging to a union is even greater, 
a 24% increase in hourly wages over either one alone.  

Although the licensing advantage on earnings is a pervasive effect nationwide, this advantage 
varies considerably not only by state but also by occupation. For example, based on a federal 
survey conducted by Cronen, McQuiggan, and Isenberg (2017; the Adult Training and Education 
Survey), license holders are most likely to work in health care (31%) and education and library 
occupations (16%); 47% of these license holders make more than $50,000 annually. Additional 
studies on other occupations include Thornton and Timmons (2013), who examined the effects of 
having a massage therapist license using longitudinal data from the American Community Survey 
for the years 2000 to 2009 in which 10 states enacted licensing legislation. They used an OLS 
solution to determine the effect of state licensing on hourly earnings and found an earnings 
advantage of having a massage therapist license ranging from 11.8% to 15.6%, depending on 
which control variables were added to the regression model, consistent with nationwide findings 
of a 10% to 15% license advantage (Kleiner and Krueger 2010). In comparison, certain provisions 
to a barber license provide a substantially larger advantage (Timmons and Thornton 2010). For 
the barbering occupation, every state requires licensing of some sort; however, some states require 
license applicants to undergo an apprenticeship program in addition to graduating from barber 
school. Barbers in states requiring apprenticeships and licenses earn nearly 22% more than barbers 
working in states that only require the license. On the other hand, Timmons and Thornton (2008) 
found a smaller license premium, but still positive, for radiologic technologists (RTs) across the 
35 of 51 states require RTs to be licensed. These researchers found that RTs working in a state 
with licensing statutes earn 3.3% more than those working in states without such statutes. Although 
the licensing advantage is smaller for RTs, it is nevertheless statistically reliable. 

In line with the previous point that the effect of licensing on earnings varies by occupation, 
additional research highlights earning differences between and within occupations. Within the 
nursing occupation, Law and Marks (2017) found a larger licensing premium for practical nurses 
(5%–10%) compared with registered nurses (5%–6%). The effect is even larger for minority 
practical nurses, who showed a 10%–12% advantage for having a license. Kleiner and Park (2010) 
examined dental hygienists who are licensed in some states to practice some activities 
independently, without supervision of a dentist. They found that in states where hygienists can be 
self-employed, hygienists report about 10% higher earnings, but dentists in those states have 16% 
lower earnings. These findings suggest that even within specific fields there are additional 
variables (e.g., type of license or ability to practice independently) that influence the degree to 
which licenses allow for increased earnings. 
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Finally, the effect of licensing on earnings also varies by demographic information, 
specifically gender, as noted by Kim and Chatterji (2018). As mentioned above, these authors 
analyzed the SIPP survey and found a license premium for monthly earnings. In addition to this 
finding, Kim and Chatterji (2018) reveal an important gender variation in the effects of licenses 
and certifications on monthly earnings: Holding a license was associated with a 3.4% increase in 
monthly earnings for men, but at 8.1%, the increase for women was more significant. Further, 
when the authors expanded their regression model to include additional factors like age, 
race/ethnicity, marital status, number of children, immigration/citizenship, English proficiency, 
disability, and region of license, the monthly earnings premium for men dropped to 2.3%, however, 
for women the earnings premium associated with license-holding remained significantly greater, 
at 7.0%. Baird, Bozick, and Harris (2017) found additional support of gender effects and 
demographic differences, but their analysis did not distinguish between license and certifications, 
so it is not possible to determine the magnitude of the effect from their findings. 

In summary, the research shows that license holders have a statistically significant advantage 
in earnings. The magnitude of this benefit for license holders is, however, moderated by state, 
prevalence of licensing, occupation, licensing in competing occupations, and gender. 

2. Effects of Licensing on Additional Employability Outcomes 
Although most research on licensing has focused on the effects on earning, some research 

has examined additional employability outcomes (e.g., health benefits or additional hours worked). 
Bailey and Belfield (2018) recently examined the license premium for three levels of college 
education: some college, associate degree, and a bachelor’s/advanced degree. Data on individuals 
come from the 2017 CPS ASEC, which includes information on earnings, hours and weeks 
worked, and labor market participation for over 80,000 working-age persons. College-educated 
workers who had a license, compared with those who did not, reported (1) higher earnings, (2) 
more hours worked per week, and (3) lower unemployment. In general, these effects were larger 
for associate degrees than for the other college levels and larger for academic associate degrees 
than for vocational associate degrees. 

Being licensed provides strong earning benefits, increased hours of work, and lower 
unemployment, but license holders do not seem to benefit over union members in terms of 
additional employment benefits, like health care. Gittleman and Kleiner (2016) analyzed 
longitudinal data from NLSY79 from 1970 to 2010 and found that in general, license holders were 
12%–13% more likely to have access to employer-provided health insurance and 17%–19% more 
likely to participate in retirement plans than those without a license. However, when additional 
variables were included in the regression equations (e.g., demographics, job types, years of 
schooling/experience, and state of residence), the economic advantage to licensing was reduced.  



13 

B. Certification and Employability 
Certification indicates that a person, having completing specific occupational training and 

demonstrating abilities through some practical testing, is well qualified for a specific occupation 
(Albert 2017; Cronen, McQuiggan, and Isenberg 2017). Certification is a type of professional 
credential different from educational degrees or educational certificates (education certificates are 
more similar to degrees than to a professional credential). Both certifications and educational 
degrees require some amount of coursework and examination; but they differ in who awards the 
credential (i.e., professional organization for certifications versus educational institution for 
degrees). A certification represents competency-based skills and a capability to perform a specific 
job; Cisco-certified network associate and National Institute for Automotive Service Excellence 
(ASE) certified automotive technicians are examples of certifications. Degrees are awarded in a 
more general field of study like biology or mathematics. Furthermore, unlike a license, 
certification does not convey a legal authority to work in an occupation, but nonetheless might be 
a requirement to work in an occupation (e.g., automotive technician certification) (Albert 2017). 

The number of certifications has grown substantially over the past few decades (Bartlett et 
al. 2005), due largely in part to the skills demanded by the changing economy. Certifications are 
often divided into two types, vendor-specific certifications and vendor-neutral certifications 
(Lasheen 2015; Quan, Dattero, and Galup 2007). Vendor-specific certifications are granted by 
specific vendors and demonstrate someone’s knowledge of that vendor’s products (e.g., Microsoft 
information technology (IT) certifications). Vendor-neutral certifications are often granted by 
professional associations (e.g., National Institute for Automotive Service Excellence). Industry-
sponsored credentials are well established and found in a wide range of fields (e.g., IT, automotive 
service, building trades, health care, and hospitality); the two most common professions for 
certification holders are health care (17%) and business management and operations (14%) 
(Cronen, McQuiggan, and Isenberg 2017). Despite this, literature on the benefits of certifications 
is not as well established as literature on licenses; research on the benefit and value of certification 
is still in its infancy (DeSilets 2007; Lester, Fertig, and Dwyer 2011) (as reported by Thompson 
2014). 

Evidence from studies assessing the impact of certifications suggest that obtaining a 
certification positively influences hiring rates and job retention, in addition to earning potential, 
but this influence is significantly moderated by occupation type. A relevant literature search 
produced 22 reports with two major findings: (1) certification robustly influences hiring, and (2) 
certification positively influences wages, but this finding varies by occupation.  

1. Certification and Hiring 
Certifications are a way for the credential holder to demonstrate qualifications and 

knowledge, and they provide a way for people to obtain valuable skills that are needed by the 
national, state, or local workforce. Obtaining certification therefore may lead to increased hiring 
rates. Across a number of occupations, obtaining a certification influences hiring rates. Cronen, 
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McQuiggan, and Isenberg (2017) reported data from the Adult Training and Education Survey that 
was administered as part of the 2016 National Household Education Surveys Program surveying 
a national representative sample of 47,744 people in the United States. One of the goals of the 
survey was to capture the prevalence of non-degree credentials (i.e., occupation certifications) and 
the perceptions of the usefulness of these credentials in the labor market. Results were that 80% 
of workers perceived certification as important for getting and keeping a job, and 85% of 
certification holders reported that the certification was for their current job. 

A similar hiring trend appears in Whittington (2017), who analyzed survey results from 
varied industry representatives (e.g., medical, paralegal, IT, accounting) to see if obtaining 
certifications in career technical programs at a community college increased hiring opportunities. 
The data show that of the 61 respondents, 32.78% of those who responded listed some type of 
national or state certification as a requirement to work in their industry, which included medical 
technicians, maintenance, cosmetology, paralegal, IT, and accounting. Further, Whittington (2017) 
reported that 68.85% of respondents said that they give hiring preferences to potential employees 
if they had a national certification. Note that there is an asymmetry across studies in perception of 
certifications where the certificate holder (Cronen, McQuiggan, and Isenberg 2017) views the 
potential of the certificate for hiring as much greater than how industry representatives view the 
certificate’s hiring value (Whittington 2017). At the same time, these perceptual differences 
between these two studies can be attributed to drastically different research goals and population 
sizes. 

Although there are hiring benefits from having a certification, this finding varies significantly 
by occupation. One of the most popular and fastest growing fields today in which to obtain a 
certification is IT (Lasheen 2015; Bureau of Labor Statistics, 2019a). For example, Wright (2015) 
notes that the Bureau of Labor Statistics in 2014–15 expected an employment growth rate of 37% 
in information security analysts through 2022, whereas other non-IT occupations are only expected 
to grow by 11% (Bureau of Labor Statistics, 2019b). Cybersecurity positions are a type of IT job 
where one is more likely to require a certification than other IT jobs (Burning Glass Technologies 
2015). IT certifications, which are required for almost all IT positions, have become the norm for 
IT education, and they affect hiring decisions and other issues related to employment, like 
promotion rate and job stability (Lasheen 2015). To understand if hiring preference is given to 
potential candidates who possess certain IT certifications and to what extent these certifications 
are valued upon hiring, Todd (2015) analyzed the perception of IT certifications by HR and IT 
professionals. Todd (2015) surveyed two different groups with 36 HR participants and 36 IT 
participants in Arkansas and revealed that 50% of the IT participants did not hold an IT 
certification, but that the majority of HR respondents found these certifications to be valuable 
when hiring (37.14% reported IT certifications as valuable when hiring and another 25.71% 
reported them as very valuable).  

The preference for potential employees to have an IT certification is also found in Hunsinger 
and Smith (2009), who showed in a survey of 240 hiring managers across the southeastern United 
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States that over 85% of respondents would prefer their next IT employee to have one IT 
certification. In an older study, Bartlett et al. (2005) also reported a similar finding based on a 
survey of 33 HR executives with at least 245 IT employees in geographically dispersed firms 
across the United States: 62.5% of employers rated IT industry-sponsored certifications as either 
important or very important for hiring decisions. Taken together, these studies establish a trend 
that the IT certifications are viewed as important and influence hiring decisions. 

To more concretely quantify the influence of IT certifications on hiring practices, Lasheen 
(2015) looked at the value of IT certifications (specifically, the Microsoft Certified Information 
Technology Professional certification) compared with an academic degree in IT. Lasheen (2015) 
surveyed 334 IT professionals in the Washington, DC, metropolitan area (using an online survey) 
and found that IT certification plays a major role in IT employment decisions for hiring (in addition 
to earnings). Lasheen (2015) reported a statistically significant relationship between hiring and 
type of credential, where those involved in the hiring process favored IT certifications (e.g., 
Microsoft) over 2- to 4-year academic degrees. On the other hand, those with academic IT degrees 
(2- to 4-year degrees) were less likely to be laid off and more likely to have higher earnings.  

The above studies show that IT certifications are seen as positive for hiring. However, the 
support isn’t always so clear. For example, Wiershem, Zhang, and Johnston (2010) surveyed 141 
directors of university IT departments and found that they valued experience (60%) more so than 
certification (40%) in job candidates. Likewise, Heise (2009) reported that of 56 surveyed IT hiring 
managers, 65% of employers prefer some kind of certification, but 84% reported that they had 
hired IT-certified employees who did not perform tasks to the hiring mangers’ expectations.  

Other occupations show that certifications have varying degrees of influence on hiring. In the 
fitness industry there is a positive influence of certification on hiring. Robinson, Graham, and 
Bauer (2006) surveyed 394 health clubs in Massachusetts and showed that 80% of hiring managers 
value certifications over a bachelor’s degree in exercise science as employment requirements for 
personal trainers. In the automotive industry, Thompson (2014) surveyed 157 graduates of 
automotive programs; respondents indicated a slightly positive hiring influence of an ASE 
certification (3.90 mean response on a 5-point scale), in addition to positive benefits in terms of 
getting a job and being promoted. Kolo (2006) also found a positive relationship between ASE 
certification and job performance: technicians who possessed ASE certifications performed better 
on the job. Finally, Weber (2006) studied non-managerial food service employees and their 
managers at 114 fine dining restaurants in Louisiana and found that both managers and employees 
had a moderate level of agreement that certification assists decision-makers in the hiring process. 

The reviewed literature in this subsection highlights that certifications influence hiring 
practices across multiple occupations, IT being the largest studied occupation. Findings show that 
certification generally benefits hiring, but this is heavily moderated by occupation. 
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2. Certification and Earnings 
In addition to hiring practices, certifications may lead to increased earnings, but these results 

vary by occupation and gender. A positive link between certification and earnings was reported by 
Albert (2017) who analyzed the Educational Longitudinal Survey (ELS), a survey of 15,362 
students in 750 schools who were high school sophomores in 2002 and surveyed 10 years later, in 
2012 (sample cohort at time of survey between 25and 26 years of age). The variable of interest in 
this analysis was logged employment-related income (i.e., earnings) as predicted by holding a 
certification. This relationship was analyzed via four nested regression models. Results show that 
certification is a robust, consistent, and significant predictor of income, showing an annual 
earnings premium ranging from 13.6% to 24.5%, a finding that is independent of various 
background characteristics, such as someone who self-selects into a certification program or 
someone’s employment history. While this survey only analyzed data for an early career cohort, 
is it one of the only data sources that allows for analysis of characteristics before labor market 
entry (e.g., past employment and earnings). 

Gittleman, Klee, and Kleiner (2018), who assessed earnings across many industries from the 
national Survey of Income and Program Participation survey, found that certification and licensing 
increased earnings for a wide variety of occupations such as registered nurses, elementary and 
middle school teachers, home health aides, truck drivers, secondary school teachers, lawyers, 
managers, hairdressers, physicians, and accountants. Those with certifications (not licenses) earn 
approximately 7.5% higher earnings on average than unlicensed and uncertified workers according 
to an analysis covering 2008–2013. In general it appears as though certification holders tend to 
have good salaries, as reported in Cronen, McQuiggan, and Isenberg (2017), where half the 
certification holders reported making more than $50,000, a third making between $20,000–
$50,000, and only 17% making less than $20,000. 

Turning to specific industry findings, Lasheen (2015) investigated the effect of certifications 
in earnings, focusing on IT certifications compared with 2- to 4-year academic degrees (in addition 
to hiring rates; see previous section). In a survey of 188 IT professionals, Lasheen (2015) showed 
that there is no statistically significant relationship between IT certification and starting salary, but 
did show a significant relationship between type of credential and current salary: those with an 
academic degree earned more on average than those with just an IT certification, and those with 
an IT certification and an academic degree had the highest earning potential (more likely to earn 
more than $80,000). In comparison, Quan, Dattero, and Galup (2007) found a more definitive 
result for IT certifications, showing that the overall value of IT certifications was associated with 
increased earnings in each of 9 jobs (e.g., software development, computer operations) and 10 
industries (e.g., government; computer/network consultant) (the authors do not note the percent 
increase).  

Additional industry-specific findings highlight the differing effects of certifications across 
industries. Thornton and Timmons (2013) found for certified massage therapists that certification 
had a positive but small effect on earnings. Weber (2006) showed in a study in Louisiana of food 
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servers in 64 fine restaurants that managers agree more strongly than employees that certification 
enables a worker to gain additional compensation. A survey of 157 employees with ASE 
certification and 5 or more years of work experience (Thompson 2014) indicate that ASE 
certification may not help increase earnings.  

Finally, significant earning premiums for those who hold certifications vary by gender. In 
addition to analyzing licenses, Kim and Chatterji (2018) analyzed monthly earning premiums and 
certifications using the SIPP survey data set. Holding a certification was associated with an 8.6% 
increase in monthly earnings for men and a 12.4% increase for women. While the authors report 
that this difference between men and women was not significant, when they account for education-
by-certification interactions, certification holding was associated with a large earnings premium 
for women at the master’s degree level. For men, an earning premium was only found for the high-
school graduation level.  

C. Apprenticeships and Employability 
Apprenticeships can be registered with state and federal agencies and lead to formal 

professional credentials indicating career preparation or they can be unregistered and not clearly 
linked to specific outcomes. The registered apprenticeships allow program participants to receive 
documentation of completion from the Office of Apprenticeship of the U.S. Department of Labor, 
as well as eligibility to work on federally funded construction projects.6 Registered apprenticeship 
programs also receive technical assistance and help marketing registered programs. The 
Department of Labor distinguishes five components of typical apprenticeship programs:7  

1. Business involvement that allows such programs to exist, either through sponsoring 
from an individual employer or group of employers, sometimes in partnership with 
unions, councils, or industry associations. 

2. Structured on-the-job training is hands-on, based on national industry standards, and 
comes from experienced mentors at the job site. 

3. Related instruction comes from a collaboration of business and education partners to 
develop technical and academic competencies, which may be online, at school, or on 
the job site and may be provided by community colleges, technical schools, or 
apprenticeship training schools. 

4. Offer rewards for skill gains in the form of pay increases as the participants meet skill 
benchmarks. 

5. Graduates of registered apprenticeship programs receive nationally recognized 
credential indicating full occupational qualification.  

                                                 
6 http://www.dol.gov/whd/programs/dbra/faqs/trainees.htm. 
7 https://www.dol.gov/apprenticeship/toolkit/toolkitfaq.htm#1a. 
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The value of apprenticeship programs is to supplement on-the-job training with classroom 
instruction as the foremost means of preparation for skilled workers in industries such as 
construction and manufacturing, particularly in the “metal trades.”8 For example, a recent 
inventory of Michigan’s registered apprenticeship programs shows the top-five occupations are 
electrician, construction craft laborer, carpenter, roofer, and pipe fitter (Public Sector Consultants 
2017).  

Evidence from studies assessing the impact of apprenticeship programs suggests that 
completion of apprenticeships results in greater hiring rates, more working hours, and higher 
earnings. These findings are based on programs sponsored by an individual business or an 
employer association offering immediate employment for participants and a structured plan to 
move from a low, no-skill position to full occupational proficiency.9 A relevant literature search 
produced 10 reports with two major findings: (1) apprenticeships have a positive impact on 
earnings, and (2) apprenticeships have a positive impact on hiring. The following sections detail 
the relationship of apprenticeship programs to employability, including earnings and hiring 
benefits.  

1. Apprenticeships and Earnings 
Earnings represent the most commonly reported outcome from the literature on 

apprenticeship programs and are important for answering questions about return on the investment 
in apprenticeships. Earnings for apprenticeships include worker earnings, quarterly earnings, and 
estimated career earnings. This section discusses the financial benefits of participation in 
apprenticeship programs, focusing first on earnings in general and then discussing earning 
potential related to specific occupations. In general, Cronen, McQuiggan, and Isenberg (2017) 
report that 62% of work-experience program respondents said that the work experience credential 
was useful for increasing pay. 

Hollenbeck and Huang (2017) evaluated the effect of apprenticeships on short-term and long-
term net quarterly earnings in Washington State’s workforce training system. The Workforce 
Board of Washington State assessed the difference in quarterly earnings between program 
participants and a comparison group of similar individuals, showing that the net gain from 
apprenticeship participation was above and beyond the cost of the program itself. Findings showed 
increased quarterly earnings of about $3,700 in the short term (3 quarters after program exit) and 
about $3,400 in the long term (9–12 quarters beyond the program). In an older Washington State 
study, Hollenbeck (2008) similarly showed support for apprenticeship benefits with respect to 
earnings, with hourly rates around $6 above non-apprenticed employees and quarterly earnings 
between $2,000 and $2,500 above non-apprenticed employees. In an even older study, Kamimura 
(1998) showed a similar finding for Washington State. There, employment training surveys 

                                                 
8 https://www.cool.army.mil/credentialing_basics/credential_types.htm. 
9 https://www.doleta.gov/oa/apprenticeship.cfm. 
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showed that wages increased the most for apprenticeship programs in comparison to other adult 
job training programs such as private career schools or job prep training. The median hourly 
earnings for apprenticeship program participants 6–9 months after completion showed the highest 
absolute increase (about $18) and the greatest percent increase (69%). Taking these three studies 
together, the data over time establish a consistent trend of earning benefits from participating in 
apprenticeships.  

Earning benefits from apprenticeships are found in several states. For example, a review of 
apprenticeships in the state of Michigan by Public Sector Consultants (2017) showed wage 
increases for program participants. The average annual earnings for those completing 
apprenticeships was about 15% more than those who just earned associate degrees; the wage rates 
over the period of apprenticeship also increased on average by 51%. Reed et al. (2012) showed 
similar data from the Registered Apprenticeship Partnership Information Data System (RAPIDS) 
providing comparisons of the labor market characteristics for 10 states. This study matched 
registered apprenticeship program data from Florida, Georgia, Iowa, Kentucky, Maryland, 
Missouri, New Jersey, Ohio, Pennsylvania, and Texas with similar non-participants working in the 
same fields. Apprentices completing programs earned on average about $6,000 more per year and 
an estimated $240,000 more over the course of their careers than workers in the same field who 
did not participate in apprenticeships. Finally, additional information for Florida comes from 
Schneider and Columbus (2017), who compared median graduate earnings of degree or credential 
holders from Florida public institutions to median state household earnings. Of the 1,300+ 
programs included, apprenticeships have the highest “success rate,” or median graduate earnings 
above the median state household earnings ($49,400). Apprenticeship programs in Tennessee 
technical colleges also resulted in estimated earnings for most programs exceeding the state’s 2015 
median household income of $47,300 as reported by the Census Bureau (2015).  

A few reports addressed the effect of apprenticeships on specific occupation earnings. Wein 
(2016) used the RAPIDS database to show that those completing apprenticeship programs in 2015 
made average hourly earnings of $25, whereas the average 2015 program entry earning was $14. 
For those completing an apprenticeship program between 2010 and 2015, the average hourly 
earnings increased 38%. Sheet metal workers experienced the greatest percentage gain (93%), 
while elevator installers and repairers showed the greatest net gain ($15). A study of 2012–2013 
data by the Workforce Training and Education Coordinating Board (2015) provided results of 
those completing an apprenticeship in the state of Washington. State wage data from over 3,000 
apprentices covered a range of occupations; the largest concentration was seen in construction. 
Findings show that earnings for those completing the program were $16,000 more than for those 
who left the program before completing it. A relatively recent study by Timmons and Thornton 
(2010) estimated the positive effect of apprentice programs on barber earnings. Eighteen states 
and D.C. offer apprenticeships as alternatives to barber school, while nine states demand both 
barber school training and apprenticeship. Micro-level data from the 2000 U.S. Census indicated 
that those employed in states requiring apprenticeship earn about 22% more than those in states 
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without such requirements. The authors go on to note that along with the increase in earnings, such 
provisions double the length of time it takes to acquire a license.  

2. Apprenticeships and Hiring 
Apprenticeship programs offer a distinct opportunity for employment advantages. Unlike 

other credentialing programs, apprenticeship participants work while learning, gaining valuable 
on-the-job experience. Many studies analyzing apprenticeship program earnings outcomes also 
analyzed employment-related outcomes. For these studies, employment advantages can refer to 
hiring rate, hours worked, and employer/employee perceptions of the importance of 
apprenticeships when filling a job position.  

The Workforce Training and Education Coordinating Board (2015) studied employment 
outcomes of registered apprenticeships in Washington State during 2012–2013 and found positive 
impacts of apprenticeships on employment rates. Participants who completed a program had 
employment rates that were 11% higher than others who left early. Two to three years after leaving 
the program, employment rates for all participants proved on average about 10% higher than the 
control group of non-participants. In addition, survey results showed that 55% of participants 
perceived that the apprenticeship was essential for hiring. Also assessing apprenticeships in 
Washington State, Hollenbeck and Huang (2017) reported higher employment rates for 
apprenticeship program participants than for non-participants in the short term net (i.e., within 1 
year of completion) but non-significant results in the long-term. Hollenbeck’s earlier study (2008) 
also found short-term benefit for those that participated in apprenticeships. Another older study 
from Washington State (Kamimura 1998), surveyed apprenticeship program graduates and found 
that 93% were employed 6–9 months after leaving the program, compared with 86% of those who 
attended community and technical college preparatory training.  

A report from Public Sector Consultants (2017) concerning apprenticeships in the state of 
Michigan covered a range of common occupations. A survey of mostly union employers within 
the electrical and construction trades indicated that 75% of respondents considered apprenticeships 
very important to meeting skilled labor needs. Similarly, 71% considered apprenticeship programs 
very important for recruiting and retaining skilled labor. The results of the 2016 Adult Training 
and Education Survey conducted by the U.S. Census Bureau provided Cronen, McQuiggan, and 
Isenberg (2017) with information on perceptions of employment and hiring. From the umbrella 
category of work experience programs, which includes apprenticeships, 64% of participants 
reported their work experience program as very useful in getting a job. Only 49% of respondents 
with post-secondary certificates and 60% of respondents with post-secondary certifications 
reported their certificates and certifications has being very useful in getting a job. On the other 
hand, 80% of those with licenses reported them as very useful in getting a job.  
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D. Professional Credentials and Variables Related to Employability 
In the earlier sections we discussed the direct effects of professional credentials on 

employability of individuals who obtain a license, a certification, or participate in an 
apprenticeship. Our literature review revealed several variables other than employability that are 
affected by professional credentials. For example, findings from the relevant literature show that 
professional credentials can both benefit and hinder workers, employers, and consumers. 
Certification and licensing requirements benefit consumers through improving quality of service 
and protecting public health and safety. In the health-care field, for instance, the competence of 
some practitioners may be difficult for prospective patients to evaluate and the consequences of 
inferior work can be severe. In such fields, licensing serves as an indicator of competence and can 
also provide recourse for consumers when practitioners fail to adequately deliver services. 
However, professional credentialing systems can also place burdens on workers, employers, and 
consumers by restricting the scope of a worker’s practice or enforcing stringent credentialing 
requirements. In this section, we review specific outcomes of professional credentials that do not 
directly address employability, but have important ramifications for employment outcomes and 
the labor force at large. The discussion will be restricted to certifications and licenses. A relevant 
literature search produced 10 articles with 3 major findings: (1) credentials are a way to invest in 
and establish a career pathway leading to growth prospects extending beyond immediate 
employability); (2) credentials influence labor market value, where the use of credentials 
influences supply and demand; and (3) credentials can restrict long-term career advancement by 
placing restrictions on recertification and increasing costs.  

1. Career Pathways 
Credentialing requirements require practitioners to invest in developing and maintaining 

occupational skills that are meant to enable long-term career paths for credentialed workers. The 
question, however, is whether there is sufficient evidence that credentials provide long-term career 
growth and whether professional credentials serve as a robust way to ensure employability during 
the span of an individual’s career.  

Dill and Morgan (2018) conducted case studies of career programs in 20 health-care 
organizations and showed that certification provided only limited opportunities for long-term 
advancement for those in paraprofessional positions. The organizations studied included large 
health systems, community health centers, behavioral health centers, and long-term care 
organizations. Across organizations, the most common type of career program was one that 
culminated in a paraprofessional credential (i.e., a credential that indicates competency in a 
particular component or aspect of a task, but does not provide license to practice as a fully qualified 
professional). Some examples of paraprofessional credentials include nursing assistant, teacher’s 
assistant, or instructional paraprofessional. Although these types of programs offer pathways to 
jobs that promise increased career growth along with small earnings increases, these gains did not 
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usually amount to more than an extra dollar per hour in earnings, even after obtaining the 
paraprofessional credential. 

While the case study analysis by Dill and Morgan (2018) suggest that credentials for 
paraprofessionals do not contribute to career growth via earnings, they did find a career pathway 
benefit for those with professional credentials. For example, professional nursing programs 
appeared to be the most effective in providing workers with substantial career pathway growth; 
hospital workers who trained to become registered nurses had an average increase in earnings of 
$6.25 per hour. Also, Dill and Morgan (2018) only focused on health care professions, an 
occupational family with many state and nationwide regulations on career pathways (i.e., licenses). 
In other words, health-care employees might benefit more strongly from traditional, regulated 
education avenues leading to career pathway success and not from other credential types like 
paraprofessional credential.  

Another career pathway to continued growth is pursuing stackable credentials (i.e., a sequence 
of credentials accumulated over time that are intended to move an individual along a career 
pathway). Stackable credentials serve as a way to enhance the labor market prospects of middle-
skilled workers. For example, an individual might enroll in a certificate program to become an 
accounting clerk, then enroll in a second program to become a payroll clerk or business assistant, 
and finally complete an associate’s degree in accounting (Bailey and Belfield 2017). Bailey and 
Belfield (2017) conducted an analysis of two national data sets, the National Student 
Clearinghouse data set for cohort 2014–2015 and the National Longitudinal Survey of Youth data 
set, an older survey data set from 1997, and two college-level data sets, the North Carolina 
Community College System and the Virginia Community College System. The authors wanted to 
understand the relationship between stackable credentials and labor market value in terms of 
whether the credential leads to a degree and whether there is a wage benefit to the credential holder. 
The authors found small but positive and inconsistent earning gains from credential combinations. 
However, the authors also noted that credentials provide some sort of value in the labor market by 
adding to the worker’s earning power exclusively in the near term, but there was less long-term 
impact, a finding similar to that for apprenticeship earnings (see previous section). They also found 
that stackable credentials may act as pathways into higher education systems as individuals 
develop their career interests.  

Finally, maintaining credentials, a specific career pathway issue addressed in the literature for 
professional credentials, highlights a potential need for improving the recertification process. 
Lysaght and Altschuld (2000) reviewed the process for ongoing credentialing and recertification 
being used across a variety of professions, with particular emphasis on health professions, to 
maintain practitioner competency after initial certification/licensure and to ensure long-term career 
growth of credential holders. The authors considered the following issues: (1) regulation practices 
(e.g., certification, licensure), (2) levels of accountability for continued competency (after 
certification/licensure), (3) approaches to monitoring competency by professional groups, (4) 
roadblocks to effective monitoring, and (5) sufficiency of current competency-assurance methods 
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and avenues for improvement. Results revealed that approximately 50% of state licensing boards 
in health professions use mandatory continuing education for ensuring continuing competency. 
Similarly, the use of continuing education is a recertification requirement in many other fields, 
such as insurance (100% of certifying bodies require only continuing education to recertify), 
accounting and finance (67%), and science and engineering (13%). But Lysaght and Altschuld 
(2000) identified three roadblocks to effective competency monitoring and recertification: (1) 
prohibitive costs associated with continuing education and recertification, (2) the need for 
continuous validation of recertification tests, and (3) difficulty in reaching agreement on what 
constitutes “best practices” across fields. The authors concluded that most professions must 
address their current systems for recertification and maintaining competency based on prevailing 
theories of knowledge and skill acquisition, and transfer of skills to practice, if credentials are 
expected to be an effective pathway to long-term career development.  

2. Labor Market Value 
The labor market refers to the supply of and demand for labor in which employees provide the 

supply and employers the demand. It is a major component of any economy and is strongly tied to 
the availability of goods and services. Due to the economic evolution to automation of many 
manufacturing jobs, there has been a demand shift to higher skilled workers (in blue collar and 
skilled-service industries) who understand new technologies, thereby providing incentive for 
attaining additional education or “stacking on” more credentials. Education is one of the major 
variables that adds value to the labor market; education beyond high school leads to higher 
employment rates and wages, and a wide range of career opportunities for the workforce. 
Moreover, supply and demand for skills and knowledge in the labor market contribute to the 
demand for professional credentials and subsequent employment.  

According to Carnevale et al. (2018), the labor market can be divided into three categories 
based on skill level of the workforce: low-skilled, or workers with a high school diploma or less; 
middle-skilled, or workers with professional credentials above a high school diploma but not a 4-
year college degree; and high-skilled, or workers with a 4-year college degree or higher. In the 
United States, middle-skilled jobs in particular have seen significant growth in recent years; 
middle-skilled professionals currently account for nearly 24% of the labor force (Carnevale et al. 
2018). Such professionals include firefighters, law enforcement officers, electricians, mechanics, 
programmers, some health-care professionals, and other field-specific technicians. Carnevale et al. 
(2018) analyzed data from a U.S Census Bureau population survey to highlight the relationship 
between middle-skilled jobs and the labor market. Results revealed that the middle-skilled tier of 
employment has seen the most innovative changes to education and education-employment 
pipelines (e.g., apprenticeships, customized training, and certifications and licenses) in recent 
years. Furthermore, middle-skilled jobs play a key role in fostering economic opportunity, in that 
new competitive requirements accelerate the demand for additional education and training in the 
form of professional credentials.  
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One such example of the labor market creating demand for professional credentials comes 
from Amour-Garb (2017), who conducted a survey of business council members in New York 
State to gather evidence on whether credentials lead to filling long-term skills gap in STEM (i.e., 
science, technology, engineering, and mathematics) fields. More than 80% of respondents said that 
they were strongly interested in partnering with local community colleges to create a pipeline for 
employment that can lead to long-term employment opportunities for workers in STEM fields, 
where some of the occupations require licenses or may be associated with professional 
certifications (e.g., Professional Engineering license, Registered Architect license, IT security 
certifications). Respondents further stated that creating a more streamlined process to obtain the 
required credentials will lead to a stronger STEM workforce. Note, however, that such credentials 
would have to be carefully monitored to ensure worker competency over time via appropriate 
recertification practices and reissuance of licenses. 

3. Licenses Can Restrict the Credentialed Workforce 
The final finding that extends beyond immediate employability deals with restricting the 

credentialed workforce. An in-depth review of licensing practices conducted by the Department 
of Treasury (2015) revealed that licensing may make it more difficult for some workers to enter 
the labor market. Although through the course of this literature review it has been generally shown 
that obtaining a professional credential like a license is tied to an earnings benefit to the credential 
holder, acquiring the mandatory credentials may pose a substantial load on aspiring licensees in 
terms of required education or experience, exams, and fees. This system is especially burdensome 
for some potential professional credential holders in low- and middle-income occupations, and it 
can be a barrier for new military veterans trying to transition to civilian life (American Legion 
2017; Chao and Rumsfeld 2005). 

Workers are restricted from entering the labor market due to stringent restrictions on 
practitioners’ scope of practice and strict licensing requirements that limit the supply of labor and 
increase the cost of services. In addition, since many occupations are licensed at the state level, 
licensed practitioners typically have to acquire a new license when they move across states 
(Kleiner 2006). This entails various procedural hurdles such as paying fees, filling out 
administrative paperwork, submitting an application, and waiting for it to be processed. The 
resulting costs in both time and money can discourage people from moving or lead them to exit 
their occupation. For example, military spouses, who are 10 times more likely to move across state 
lines than their civilian counterparts (Department of Treasury 2015), are negatively affected by a 
highly restricted professional credentialing system. Such licensing restrictions generate 
inefficiency in the labor market, because workers unable to migrate easily to the jobs for which 
they are most qualified.  

Furthermore, recent evidence shows that states vary dramatically in their rates of licensure 
and training required to receive a license, suggesting that states are not treating licensing policies 
for occupations equivalently (Kleiner 2006). For example, Pagliero (2010) explored the link 
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between licensing exam difficulty and entry-level salaries, looking specifically at the bar exam. 
Using data on exam difficulty from 1984 to 2005 (i.e., minimum bar quality standard to pass), 
Pagliero (2010) estimated the median salary from a measure of exam difficulty and a time variable 
and found a significant impact of exam difficulty, such that an increase of 1 on the multistate 
portion of the bar exam implies a $1,100 increase in entry salary. This means that a 1% increase 
in difficulty of the bar exam correlates with a 1.7% increase in entry-level salary. He concluded 
that states that have harder bar exams seem to have higher entry salaries. While states have broad 
discretion in regulating licenses, the U.S. Congress in recent years has enacted or introduced 
legislation designed to remove or reduce barriers that licensure processes impose on entry to the 
workforce; for example, the New Hope Act in 2017 (H.R. 2155) in an attempt to allow state 
agencies using Federal funds to review licenses that pose unwarranted barrier to entry). 

Credentialing practices benefit the labor market by generating a large middle-skilled 
workforce for essential professions and by creating incentives for further education. However, the 
restrictions and regulations associated with credentialing, particularly licensure, may place undue 
burdens on some segments of the population, thereby having a negative impact on employment 
outcomes and driving up costs of services. The important issues to consider in evaluating this 
tradeoff include the risk posed to the public by practitioners without appropriate credentials, the 
extent to which credentialing requirements lead to quality improvements, and the impact of 
credentialing on the costs of goods and services, practitioner supply, and mobility.  
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4. Summary and Conclusion 

This literature review found that, in general, obtaining professional credentials has a positive 
impact on a person’s initial entry and earnings in an occupation. There are some differences across 
the types of credentials and across occupations or workplace locations. We organized the literature 
into four categories:  

1. Licenses and Employability (15 articles). 

2. Certifications and Employability (22 articles). 

3. Apprenticeships and Employability (10 articles). 

4. Credentials and Variables Related to Employability (10 articles). 

Each is summarized in turn. 

A. Licenses and Employability 
One of the most consistent effects across the available literature on licensing and earnings is 

that workers who have a license to practice an occupation earn more than workers who do not 
possess a license in the same or similar occupations. This was shown in different occupations (i.e., 
white collar and blue collar occupations) and using various research methods, indicating that it is 
a robust finding. The amount of earnings benefit varied across states and occupations, with studies 
showing wage increases that range between 3%–47%, with 10%–20% describing the typical 
results. Additional advantages of licensure includes increased hours of work and lower 
unemployment compared with those in a similar profession with no license. However, this does 
not seem to extend to other benefits like health insurance. 

Because individual states are the primary license issuer, many of the economic effects of 
licenses differ between states—different license requirements and different market or economic 
factors make it difficult to determine what is due to the license and what is due to economic 
conditions within states. In general, workers perceived licenses to be useful for getting a job, 
keeping a job, marketing themselves to employers or clients, and improving work skills. 

B. Certifications and Employability 
The literature indicates that professional certifications provides an advantage in the hiring 

process in some occupations. Based on survey data, it appears as though most certification holders 
and many hiring managers perceive a benefit to certifications in the hiring process. The influence 
of certifications on hiring vary across occupations; there are strong advantages in some 
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occupations (e.g., IT professionals, auto mechanics, and personal trainers) and mixed results in 
others. The occupation with the most studies about hiring was IT, where certifications seemed to 
provide a clear hiring advantage.  

The literature regarding the impact of certification on wages indicates that there may be an 
earning benefit for some occupations. One of the longitudinal studies that tracked people over time 
found a significant earnings premium for certification holders during the early stages of their 
career. For some occupations (e.g., IT or food service workers) the benefit seemed to be absent at 
the start of one’s career but occurred later, as people gained additional experience on the job.  

C. Apprenticeships and Employability 
This review only addressed registered apprenticeships and in general found that completing 

an apprenticeship program had a positive influence on employability; reports described both the 
positive relationship of apprenticeships to earnings and detailed positive relationships with hiring 
across a broad range of skilled labor occupations. Both wage and employment data indicate that 
those who complete apprenticeships are hired at a greater rate than those in comparison groups 
(i.e., those who worked in similar fields but didn’t participate in an apprenticeship and those who 
left the apprenticeships midway) and get paid more for their work. Surveys of employers and 
program participants also show that the majority perceive apprenticeship programs as very useful.  

D. Professional Credentials and Variables Related to Employability. 
Career pathways and the labor market can be influenced by the development of certification 

practices and licensing requirements in occupations or geographic locations. For example, mobility 
across states for some workers in licensed occupations may be limited if other states have more 
restrictive licensing requirements or do not accept another state’s licenses. Also, a review of the 
literature indicates that avenues for long-term career advancement might be limited owing to the 
challenges and costs associated with recertification and reissuance of licenses that are mandatory 
to maintain worker competency and ensure career growth. These restrictions of the labor market 
may increase the benefits of holding a professional credential, in that the supply of qualified 
workers may be reduced. This may also cause increased costs to consumers for the services 
rendered by more highly paid credentialed workers. 

The literature also indicates that there may be demographic differences in the benefit of 
professional credentials. The findings indicate that for both licenses and certifications, there was a 
greater earning benefit to women than for men. It is not clear why there are these differences, but 
it may be due to the wage gap for women being reduced through the acquisition of a credential. 

E. Conclusions 
This report supports the execution of a request outlined in the National Defense Authorization 

Act FY19 for DoD to provide a review of academic research on the impact of professional 
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credentials on employability. The DoD has worked to facilitate and enhance recruiting and 
retention, promote in-service professional development, and ensure seamless transition of 
members of the armed forces from service on active duty to civilian employment by instituting 
several programs (e.g., COOL and DoD SkillBridge) and policies in the past 15 years or so to help 
transitioning Service members get professional credentials. This is a positive activity, because the 
research literature indicates that the acquisition of professional credentials improves employment 
outcomes.  

While the benefits of professional credentials are positive, the benefits differ depending on 
credential type, occupation, employment location, etc. An understanding of these difference may 
help Service members make well-informed future career choices. The DoD is helping Service 
members earn professional credentials that may improve post-service employability opportunities 
and providing additional information through DoD resources like COOL and the DoD Transition 
Assistance Program,10 which may help to optimize the benefit of DoD’s credentialing programs. 
Continued efforts to refine DoD’s efforts to coordinate training of Service members with their 
attainment of professional credentials and improving post-service employability is recommended. 

 

                                                 
10 https://www.dodtap.mil/links.html. 

https://www.dodtap.mil/links.html
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