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Introduction
Employer-provided training is a major source of skills in the United States, and eco-
nomic shocks like the Covid-19 pandemic can put these programs at risk. At the same 
time, training is a crucial part of recovery for both employers and individuals. Employers 
need skilled workers and high levels of productivity to recover, and training is neces-
sary to support those. Individuals who lose their jobs due to the economic shock need 
good training that leads to some kind of certification for the skills they earn (Lerman 
et al. 2019). Because shocks tend to increase economic inequity, high-quality training 
programs that can reduce inequity are especially important for recovery (Lerman 2016).

However, different training programs and models may be more or less resilient to 
shocks—specifically, programs vary in the degree to which they can respond to and sur-
vive major shocks. Evidence from the 2008 financial crisis and subsequent great reces-
sion sheds some light on this issue. Brunello (2009) and Luethi and Wolter (2020) find 
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Economic shocks provide both risks and opportunities for workplace training 
programs—the risk of program cancellation or interruption to skills development, 
and the opportunity to be at the vanguard of economic recovery. This paper 
analyzes the impact of Covid-19 and the resulting economic shock on training 
programs in the US using a survey amongst employers participating in training 
support networks, run from April-June 2021. We anticipate that programs expressly 
motivated by returns to investment and those that are higher quality and leading 
to stronger credentials will be most likely to survive the shock and have minimal 
disruption to skills acquisition. Results suggest that expressed motivations to train are 
generally not linked to training disruption or skills loss, while there is some evidence 
of paid programs and those offering better credentials being more likely to survive. 
Internships and programs that are more demographically diverse show a greater 
likelihood of disruption and skills loss.

Keywords  Training, Employer-provided training, Apprenticeship, Registered 
apprenticeship, Covid-19, Resilience

http://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-4870-7956
http://crossmark.crossref.org/dialog/?doi=10.1186/s40461-023-00146-w&domain=pdf&date_stamp=2023-7-11


Page 2 of 21Caves and McDonald Empirical Research in Vocational Education and Training            (2023) 15:7 

that apprenticeships are mildly pro-cyclical, meaning that they fluctuate with the busi-
ness cycle and may be reduced slightly during and immediately after economic shocks. 
Brunello (2009) also finds that other forms of training are potentially counter-cyclical, 
meaning they increase with economic downturns. However, Bellmann et al. (2014) find 
that German apprenticeships and other training programs were both mildly pro-cyclical, 
but apprenticeship programs were more resilient while other training was more strongly 
affected. In the United States, Bilginsoy (2018) finds that Registered Apprenticeship 
attrition during the great recession varied across union-sponsored and non-union pro-
grams, with union programs slightly procyclical and non-union programs being gener-
ally non-cyclical.

This study examines employer-provided training programs—including on-the-job 
training, internships, professional development, and apprenticeships—in the United 
States and their reactions to the Covid-19 pandemic. We specifically examine whether 
program resilience varied across employers’ motivation to train and specific program 
characteristics including programs’ formality in terms of the certification or credit they 
offer. We conceptualize resilience as program continuation through the crisis, as well as 
a program continuing to deliver skills to participants. Resilience is, therefore, measured 
on the one hand as programs which neither stop nor defer learning, and on the other 
hand, show no sign of a decline in skills delivery. We also examine which participant 
groups were more and less affected.

Theory and literature
Employer-provided training is well described in the economic literature. Early the-
ory argued that employers have no incentive to provide training because newly skilled 
employees could leave and take their skills to another employer (Pigou 1912). Becker 
(1964) distinguished between general and specific skills, using human capital theory 
to demonstrate that employers have incentives to train firm-specific skills, though 
they lack incentives to train general skills that can transfer across employers. Acemo-
glu and Pischke (1998) argue that employers may provide training that includes general 
skills because their superior information on their own employees creates a monopsony 
situation for employees’ skills. They also find that imperfectly competitive labor mar-
kets create space for firms to offer general-skills training (Acemoglu and Pischke 1999). 
Essentially, employers can provide training that can be highly specific or general depend-
ing on the type of program and the market forces shaping the employers’ and partici-
pants’ incentives.

A crucial component of employers’ training-related decisions is the return on invest-
ment they earn during or after the training program as an incentive to train. Wolter et 
al. (2006; Muehlemann et al. 2007) examine the costs and benefits of apprenticeship 
training in Switzerland, finding that firms have an incentive to offer training because the 
apprentices pay for themselves through productive contributions to the firm. In fact, the 
average employer earns a positive return before the end of the training period. This kind 
of within-program return on investment is enhanced by longer programs, increased 
work-based learning time during the program, increased productive work done during 
that work-based learning time, lower apprentice wages, faster learning curves due to 
curricula and trainer quality, and better-quality trainees due to program attractiveness—
among other factors (Wolter and Ryan 2011). Muehlemann and Wolter (2014) add that 
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standards and formal qualifications help attract the best students, who further enhance 
employers’ training returns.

However, many firms incur net costs by the end of training programs and continue 
training regardless (e.g. Wolter et al. 2006; Dionisius et al. 2009). Wolter and Ryan (2011) 
consider employers’ incentives to train under detailed conditions including collective 
bargaining, hiring costs, wage compression, and others. They find that some employ-
ers are willing to train despite net costs because they have sufficiently high hiring costs, 
they are in a non-competitive monopsony situation where they are the only employer 
looking for a certain skillset or where other employers lack information about trainees’ 
skills, or because other labor market frictions make it unlikely that trained employees 
will leave for other employers. These employers count on earning a return on training 
after the training period to make up for within-program losses. Lerman (2019) articu-
lates a version of this motive in the United States, highlighting the benefits for employers 
that retain their trainees as employees.

In short, employers generally offer training and choose to continue training because 
it benefits their bottom line in either the short or the slightly longer term. However, it 
is not clear how they will modify their training behavior in response to a major exog-
enous shock. Therefore, we articulate the following research questions about employer-
provided training and programs’ resilience to shocks:

RQ1: are employers’ motivations to train related to training programs’ resilience to 
shocks?
RQ2: are key program characteristics related to training programs’ resilience to 
shocks?

Our first research question examines employers’ stated motivations to offer training. 
However, stated and revealed preferences often differ so our second research question 
focuses on what employers offer in their training programs, rather than what they say 
about their programs.

Empirical evidence

There is no apprenticeship program in the United States that is part of the education sys-
tem like those in countries like Germany and Switzerland. However, American employ-
ers provide a great deal of training that ranges from on-the-job training to internships, 
professional development, and apprenticeships. The most formal model of appren-
ticeship in the United States is Registered Apprenticeship, which is accredited by the 
Department of Labor.

Lerman (2019) argues that the model of training costs, benefits, and ultimately incen-
tives for employers applies across contexts. Citing evidence from Canada, the UK, and 
Australia in addition to the US, Lerman shows that, if anything, American idiosyncrasies 
make training returns even higher for the companies that provide training. Returns as 
high as 40–50% have been reported for American apprenticeships (Helper et al. 2016). 
Slightly less quantitatively, American employers that offer apprenticeships overwhelm-
ingly believe their programs generate returns on training investments (Lerman et al. 
2009). They also base their decisions to continue offering apprenticeships on the demand 
for skills and productivity in their firms (Gunn & DeSilva, 2008).
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Evidence on the return to training in non-apprenticeship programs is difficult to find 
in the American context because employer-provided training is so fragmented and 
employer-specific. One study of Canadian workplace training finds that training incon-
sistently increases productivity enough to generate a return on investment, but may be 
necessary even when it does not generate positive returns because firms need to main-
tain productivity (Percival et al. 2013). These two cases echo the production and invest-
ment motives for training. In short, although the evidence is weak, we argue that the 
production, investment, and altruism motives for training apply in the US as they do in 
other contexts.

Therefore, we derive our first hypothesis related to RQ1:

H1: Programs more explicitly motivated by earning returns to training will be more 
resilient.

Because there is so much variation in training across American firms and programs, 
it is especially important to consider individual program characteristics. The overall 
model of return on training investments described above—that firms earn returns on 
their investment in trainers, materials, and wages from apprentices’ productive contri-
bution and that those returns are enhanced by things like longer durations, more-skilled 
students, more work-based learning time, etc.—holds in the US (Lerman 2019). There-
fore, in theory, the most profitable programs will still be longer-duration programs with 
means of increasing the learning curve (e.g. trainers, curricula, and quality control) and 
qualifications that attract the best participants.

Longer duration seems to improve learning—in Brazil, internships longer than two 
years improved performance on medical residency exams (Santos et al. 2009). Quality 
is also important: employers that offer apprenticeships in the US report that the pro-
gram is jeopardized when they cannot find good trainers or high-quality related instruc-
tion, and when monitoring and quality assurance from authorities is lacking (Gunn & 
DeSilva, 2008). Finally, certification is very important from an American trainee per-
spective: non-degree credential holders rate their credentials as more useful when they 
are certifications or licenses than if they are certificates or simply work-experience pro-
grams (Columbus 2019). Programs that last longer, have quality measures to support 
skills acquisition, and lead to more-formal certifications seem to be more successful in 
an American context just as they are elsewhere.

Therefore, our hypothesis for RQ2 is:

H2: Programs that are  longer in duration, with  trainers, with  curricula, 
with accreditation, and that are paid will be more resilient. Programs with stron-
ger forms of recognition will also be more resilient.

The first part of H2 considers program characteristics demonstrated in the literature to 
impact returns on training investments (duration, trainers, curricula, accreditation, and 
payment). Programs that already have these characteristics before a shock should be bet-
ter positioned to survive the shock because their returns will be more robust and estab-
lished. The second part of H2 focuses on an indirect component of training program 
returns (recognition). Programs with stronger forms of recognition should be more 
resilient because they have stronger institutional frameworks, attract better participants, 
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and have stronger incentives for participants to persevere and earn more valuable 
credentials.

Training context

We focus on four types of training in this study: apprenticeship, on-the-job training, 
professional development, and internship. The practical definitions of these training 
types—especially apprenticeship—vary by context. In addition, our data is self-reported 
so the definition of a given training type is up to the respondent. However, we can pro-
vide some context on what each type generally means in the United States and some 
basic descriptive statistics about each training type in our dataset to help provide con-
text for readers.

Apprenticeship internationally is most often used to refer to a secondary-level work-
based learning model in a formal vocational education and training program. In the 
United States, this is not the case. American apprenticeships can be Registered Appren-
ticeships, which are a non-education post-secondary training program organized 
by firms in collaboration with the Department of Labor either at the state or national 
level. 83% of the apprenticeships in our sample are Registered Apprenticeships accord-
ing to respondents. Apprenticeship can also cover programs not formalized through the 
Department of Labor. These are diverse but are generally organized along a work-and-
learn approach. Apprenticeships of both types can serve youth or adults.

On-the-job training and professional development in the United States are not dif-
ferent from similar training in other countries. Both are diverse and broadly applied. 
On-the-job training is job-specific training offered to new or incumbent workers to 
help them perform the tasks required of them. It is not typically associated with an edu-
cational component or certification. Professional development is typically offered to 
incumbent workers to increase or maintain skills or licenses and help them perform job 
duties at a higher level, in a new environment, using new tools or technology, or in the 
most up-to-date manner. 50% of the professional development programs in our sample 
are aimed at earning or maintaining occupational licenses.

Internships in the United States are also diverse and generally similar to other coun-
tries. Internships are short-term positions designed to give young people or career 
changers experience in the workforce and their field before they search for full-time 
employment. They can be paid or unpaid, and 85% of internships are paid in our sam-
ple. Internships are commonly required to complete postsecondary degrees. 49% of the 
internships in our sample result in credit towards a postsecondary credential or, and 
among those 63% of programs result in a postsecondary degree.

Data and method

Data

To test our hypotheses, we use the results of an employer survey run in the US from 
April-June 2021, a time at which the country was recovering from a heavily Covid-
affected winter and vaccine rollout was not yet widespread. The aim of the survey was to 
understand changes in training practices during the acute phase of the pandemic. Col-
laborating with a think-tank, the survey was sent to companies participating in appren-
ticeship provider networks across the US. The local networks were responsible for 
survey dissemination and used a mix of email, social media and newsletters (the latter 



Page 6 of 21Caves and McDonald Empirical Research in Vocational Education and Training            (2023) 15:7 

two representing very few responses) to do so. Given the nature of the dissemination, 
it is difficult to calculate a precise response rate. However, the survey recorded 5,809 
unique clicks, of which 682 provided enough information for analysis—a completion 
rate of approximately 12%. It should be underlined that the sample is neither representa-
tive of US employers as a whole, nor workplace training specifically. Rather, it provides 
a snapshot of training organizations within these networks and can therefore act as an 
illustration of how Covid may have affected companies.

Descriptive statistics on the sample can be found in the appendix (Tables A1-A3). 
While the survey was sent to training providers across the country, respondents were 
highly concentrated in the Midwest (407, the majority from Wisconsin) and South 
(172)—a table of responses by state can be found in the appendix. 56% of respondents 
were from the private sector, 28% from the public sector, and 16% the non-profit sec-
tor. Small employers (1–49 full-time equivalent (FTE) employees) account for 51% of 
the sample, medium (50–249 FTE) for 26% and large (500 + FTE) for 23%. Respondents 
were asked to specify their industry from a list of 20, which we collapse to five for the 
purposes of the analysis under the assumption that the impact of Covid would be similar 
across similar industries. The first, manufacturing, construction, mining, and utilities, 
can broadly be interpreted as “blue collar” industries where work from home is difficult, 
and provide the majority of responses in the sample at 54%. The second, health and edu-
cation, accounts for 23% of the sample. The third, encompassing most service industries, 
accounts for 20% of the sample. Finally, agriculture accounts for 3% of the sample. How-
ever, given the particularities of this industry and the small number of observations, we 
remove these responses from the sample.

Respondents were asked to indicate which type of training they offer: apprenticeships 
(registered with the US Department of Labor or not), professional development, on-the-
job-training, internships, or other forms of training, which we exclude from the analy-
sis. Within the sample, there are 448 apprenticeship programs, 586 on-the-job training 
programs, 426 professional development programs and 364 internship programs, for a 
total of 1824 observations at the employer-program level. Employers offer on average 2.2 
programs each. Missing values render the effective analytical samples smaller than this 
– between 1340 and 680 programs depending on model specification, mainly driven by 
nonresponse to the program age and race/gender diversity questions. To ensure maxi-
mum statistical power we nevertheless retain the models with maximum observations, 
and report results with a consistent number of observations in the appendix. These 
results show no substantial impact of loss of observations on results.

Analytical strategy

The survey offers an array of variables that can be used as analytical and control vari-
ables. Table 1 summarizes the variables used in the analyses. Depending on the analy-
sis, either “disruption to training” or “effect on practical skills” are used as dependent 
variables. The former is operationalized as a binary variable from a question that asks 
responds to indicate if their programs had to be cancelled or suspended due to the pan-
demic. The latter is based on a question that asks respondents to what extent the pan-
demic affected trainees’ ability to develop job-related practical skills, from 1 (no effect) 
to 5 (severe effect).
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Independent variables are the nine motivations to train and variables related to pro-
gram characteristics and recognition. The nine motivations cover various investment, 
cost-saving, and altruistic motives for training, though the three categories are not 
mutually exclusive within the listed motivations. Program characteristics include how 
long the program lasts (in three-month steps) whether trainees are paid or not, whether 
or not a written curriculum exists, if there are dedicated trainers, and program accredi-
tation (sector/industry, school/university, state/federal, or union accreditation) as well as 
the type of credential available – internal, external, licensing, or credit leading towards a 
degree.

Table 1  Variables used for analysis
Variable Used as Type
Disruption to training due to Covid-19 Dependent variable Binary

Effect of Covid-19 on practical skills Dependent variable Likert (1–5)

Motivation to train:
‒ To retain our employees
‒ To replace retiring skilled workers
‒ To save on recruitment costs
‒ To screen new hires
‒ To shift from degree- to skills-based hiring
‒ To build a diverse workforce
‒ To help hire/retain local talent
‒ Because it’s the best way to get the right workers
‒ Because graduates don’t meet needs

Independent variable Likert (1–5)

Program characteristics:
‒ Program duration
‒ Presence of trainers
‒ Program has a curriculum
‒ Program is accredited
‒ Program is paid

Independent variable Binary (exception: program 
duration – linear, in three-
month steps)

Program recognition
‒ Company-specific credential
‒ Occupational license
‒ Postsecondary credit
‒ Other credit

Independent variable Binary (exception: postsec-
ondary credit—categorical 
no/yes towards a degree/
yes but not towards a 
degree)

Program type Control Categorical:
‒ Apprenticeship
‒ Professional development
‒ On-the-job training
‒ Internship

Program includes youth Control Binary

Program gender/race different from firm Control Binary

Covid: stringency of measures Control Numeric (1–5)

Covid: impact to date Control Numeric (1–5)

Covid: Expected future impact Control Numeric (1–5)

Industry Control Categorical:
‒ Mining, construction, 
manufacturing and utilities
‒ Health and education
‒ Other services

Sector Control Categorical:
‒ Public
‒ Private
‒ Non-profit

Firm size Control Categorical:
‒ Small (1–49)
‒ Medium (50–249)
‒ Large (250+)



Page 8 of 21Caves and McDonald Empirical Research in Vocational Education and Training            (2023) 15:7 

Control variables include employer size, sector and industry, program type, age of par-
ticipants, demographic of the training program (more or less diverse than the employer 
as a whole) and Covid stringency by state, impact of Covid to date, and expected impact 
in the future. Program demographics posed a particular problem for the analysis. While 
the survey asked respondents to indicate both the gender and racial breakdown of their 
firm, responses to these questions were patchy but generally indicated firms in the sam-
ple were largely white- and male-dominated. We therefore use an alternative variable, 
which asks if the training program’s demographics differ from those of the firm as a 
whole, and take programs which are different from the firm overall to be more diverse.

All variables except for the Covid stringency variable were extracted from the survey. 
We constructed the Covid stringency index based on Oxford University’s Blavtatnik 
School of Government’s data on government responses to Covid-19 (Hale et al. 2021). 
We rank states by amount of time spent at the highest level of restriction between Janu-
ary 2020 (when first restrictions were introduced) and April 2021 (when the survey was 
launched) and categorize them from 1 (least) to 5 (most) stringent. A map of this rank-
ing can be found in the appendix.

Differing state-based responses to Covid and economic, demographic and geographic 
particularities at the state level may lead to response clustering. We therefore calculate 
the intraclass correlation coefficient (ICC) for our dependent variables before moving 
to the main analyses. In all cases the ICC is below 0.1, meaning that responses are cor-
related only weakly within states, and that the state level economic, social, and Covid 
context differences have little effect. As a result, we choose to use OLS and logit models 
for the analysis.

Concerning the first hypothesis, relating to motivations to train, we remain with OLS 
regression for both the disruption to training and practical training effects models for 
ease of interpretation. The two models can be expressed as follows:

Logit (Yp,e,s) = β0 + β1motivation′e + β2typep,e + β3youthp,e + β4diversityp,e + β5COV ID′e + β6stringencys + β7industrye + β8sectore + β9sizee + εp,e,s� (1)

Yp,e,s = β0 + β1motivation′e + β2typep,e + β3youthp,e + β4diversityp,e + β5COV ID′e + β6stringencys + β7industrye + β8sectore + β9sizee + εp,e,s� (2)

where Yp,e,s represents either the likelihood of Covid disruption of program p, employer 
e, and state s. Motivatione represents one of the nine motivations to train, and β2−9 rep-
resent control variables progressively added to the models (Covid´e is a vector of all 
Covid-19 impact variables). εp,e represents the residual standard error.

The analyses of the second research question follow the following two general models:

Logit (Yp,e,s) = β0 + β1characteristics′p,e + β2typep,e + β3youthp,e + β4diversityp,e + β5COV ID′e + β6stringencys + β7industrye + β8sectore + β9sizee + εp,e,s� (3)

Yp,e,s = β0 + β1characteristics
′
p,e + β2typep,e + β3youthp,e + β4diversityp,e + β5COV ID′e + β6stringencys + β7industrye + β8sectore + β9sizee + εp,e,s � (4)

where Yp,e,s in model (3) refers to the log-likelihood of disruption of program p in 
employer e and state s, while in model (4) it refers to the effect of Covid on practical 
skills, expressed in a 1–5 Likert scale. characteristics´p,e is a vector of the program char-
acteristics and types of recognition shown in Table 1. The remaining terms are control 
and error terms identical to those in the models for the first research question.



Page 9 of 21Caves and McDonald Empirical Research in Vocational Education and Training            (2023) 15:7 

Results
Motivation to train

Our first research question explores training programs’ resilience in terms of firms’ 
motivation to train. We hypothesize that programs motivated by the firms’ bottom line 
should be more resilient. We capture nine non-exclusive motivations, which compa-
nies rated on a 1-to-5-point Likert scale. Many of the motivations are related to earn-
ing returns on training investments or reducing hiring costs, like employee retention, 
replacing retiring skilled workers, saving on recruiting costs, screening new hires, get-
ting workers with the right skills, and not being able to find the right skills otherwise. 
Some motivations are more ambiguous, including shifting from degree-based to skills-
based hiring, building a diverse workforce, and hiring or retaining local talent. While 
all of these can contribute to the firm’s bottom line, they are less explicitly based on that 
motivation.

Table 2 shows the results for our analyses of training program disruption by motiva-
tion. The first model is the simple model, the second adds controls for program and firm 
characteristics, the third adds Covid-19-related controls. Each model explains slightly 
more variation. Given logit models report coefficients as log-odds, which are difficult to 
interpret intuitively, we also report results as log-odds with 95% confidence intervals in 
Fig. 1 for the third regression model.

Training programs motivated by new employee screening and by shifting from degree-
based to skills-based hiring were both disrupted more than programs driven by other 
motivations (log-odds of approximately 0.13–0.15 and 0.2, respectively, or 16% and 23% 
more likely to be interrupted).

Private-sector employers disrupted their training programs less across all models, 
and service-industry employers disrupted their programs more. Firm size did not affect 
training program disruption.

Covid stringency and impact to date were insignificant, but greater expected future 
impact of Covid made firms more likely to disrupt training programs (log-odds 0.33, 
p < 0.01, or 1.4 times more likely to be disrupted). Internships were consistently more 
disrupted than the baseline apprenticeship program type and all other types (log-odds 
0.439–0.569 p < 0.05, or up to 1.8 times more likely to be interrupted). Programs that 
serve youth were mildly les interrupted, and programs with different gender and/or race 
composition from their host companies were not different from the baseline.

Overall, these results do not indicate a coherent narrative regarding firms’ motivation 
to train and the resilience of their programs in a crisis. We turn to the results for training 
motivation and its impact on practical skills to examine the relationship between train-
ing motivation and program quality declines during the pandemic.

While many firms continued training during the pandemic, they may have shifted 
attention and resources elsewhere. Therefore, Table  3 shows the results for practical 
skills loss among trainees based on firms’ motivation to train. The model specifications 
are the same, but this outcome is measured on a 1-to-5-point Likert scale where 1 is no 
skills loss and 5 is complete skills loss. Results show the increase in lost skill measured in 
points.

Like before, shifting from degree-based to skills-based hiring is significantly more 
affected across all models (0.1–0.15 points, p < 0.01). No other training motivation mat-
ters for skills loss at a high level of statistical significance.
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Trainees in non-profit employers lost more skills than those in private- or public-sec-
tor employers (0.3–0.4 points, p < 0.01). Those in the service industry lost less skills (-0.5 
to -0.3 points, p < 0.01) than those in other industries. Firm size was irrelevant.

Covid stringency increased skills loss, as did expected future impact on the firm due to 
the pandemic. The effect of the pandemic to date made skills loss worse. Programs serv-
ing young people were not different from those that serve adults only, but programs with 
different race and/or gender compositions from their host firms had increased skills loss 
at a marginal level of significance. Again, internship programs were much worse than 
other training types, losing as much as half a point more skills than other programs 
(p < 0.01).

Table 2  Training disruption by firms’ motivation to train
Disruption of training programs
(1) (2) (3)

To retain our employees −0.058
(0.076)

0.042
(0.395)

0.006
(0.101)

To replace retiring skilled workers −0.037
(0.049)

−0.037
(0.082)

−0.125*
(0.070)

To save on recruitment costs 0.036
(0.047)

0.008
(0.051)

0.003
(0.065)

To screen new hires (a ”try before you buy” 
approach)

0.129***
(0.050)

0.140**
(0.055)

0.148**
(0.071)

To help us shift from degree-based hiring to 
skills-based hiring

0.189***
(0.049)

0.218***
(0.054)

0.210***
(0.070)

To build a diverse workforce 0.016
(0.055)

−0.059
(0.061)

0.062
(0.424)

To help us hire/retain local talent −0.111
(0.085)

‒ 0.001
(0.092)

−0.200*
(0.114)

Because it’s the best way to get workers 
with the right skills

− 0.017
(0.066)

− 0.064
(0.074)

− 0.031
(0.092)

Because school/college/university gradu-
ates do not meet our needs

− 0.053
(0.047)

− 0.031
(0.053)

− 0.009
(0.067)

Type: On-the-job training ‒ 0.209
(0.166)

‒ 0.199
(0.207)

Type: Professional development 0.095
(0.192)

0.166
(0.243)

Type: Internship 0.439**
(0.196)

0.569**
(0.246)

Program includes youth ‒ 0.248*
(0.140)

‒ 0.309*
(0.087)

Program gender/race different from firm 0.162
(0.209)

0.218
(0.272)

Covid: Stringency ‒ 0.021
(0.056)

Covid: Impact to date 0.079
(0.098)

Covid: Expected future impact 0.330***
(0.056)

Firm-level controls No Yes Yes

Model Logit Logit Logit

Observations 1,340 1,177 808
Note: ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01

Apprenticeship is the reference category for training type.

Firm-level controls include sector (public/private/non-profit), industry (3 broad categories for manufacturing/construction/
mining/utilities, health/education, and services), and firm size (small < 50, medium 50–249, large > 250).
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Taken together, these findings show that trainees in internships are consistently worse 
off than those in other training program types and that expected future impact from 
the Covid-19 pandemic is a key factor in companies’ training decisions and investments. 
However, we do not find a very strong pattern relating firms’ reasons for training to their 
training behavior. The motivation of shifting from degree-based to skills-based hiring 
seems to be the least robust, but not with total consistency.

Given the self-reported nature of this data and the potential for desirability bias in 
responses, firms’ stated motivation for training is probably not decisive for their train-
ing behavior. This echoes the literature on returns to training investments for vocational 
education and training, where companies’ training behavior is strongly driven by return 
on investment (e.g. Moretti et al. 2019) despite a variety of reasons for training given in 
the media and other public forums. Therefore, we reject H1 and turn to the characteris-
tics of training programs for a look at firms’ behavior rather than stated motivation.

Program characteristics

Our second research question focuses on the relationship between training program 
characteristics and their resilience to external shocks. Based on the same theory that 

Fig. 1  Training disruption by firms’ motivation to train (odds-ratios). Note: ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01. 95% 
confidence intervals shown. Results from Table 2, model 3 presented
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employers prioritize training when they earn returns from training—either in the short- 
or long term—we hypothesize that training programs that focus on attracting, retaining, 
and increasing the skills of trainees may generate more benefits for the firm and will 
therefore be more resilient to shocks. We observe this in terms of longer duration, train-
ers, curricula, accreditation, paying trainees, and offering stronger forms of recognition 
for program completion.

Table  4 shows the results for training disruption. We use logit models because the 
outcome is binary and logit models respect the binary nature of the dependent vari-
able. However, the results from OLS models are not qualitatively different. Results are 
expressed in terms of log odds, so positive numbers indicate more likely disruption and 

Table 3  Practical skills loss by firms’ motivation to train
Loss of practical skills among trainees
(1) (2) (3)

To retain our employees ‒ 0.096**
(0.047)

‒ 0.054
(0.047)

0.011
(0.054)

To replace retiring skilled workers ‒ 0.004
(0.030)

0.035
(0.032)

‒ 0.006
(0.037)

To save on recruitment costs ‒ 0.006
(0.029)

‒ 0.033
(0.029)

‒ 0.014
(0.034)

To screen new hires (a ”try before you buy” 
approach)

‒ 0.027
(0.031)

‒ 0.019
(0.031)

‒ 0.015
(0.037)

To help us shift from degree-based hiring to 
skills-based hiring

0.115***
(0.031)

0.155***
(0.031)

0.102***
(0.037)

To build a diverse workforce 0.079*
(0.034)

‒ 0.016
(0.035)

0.033
(0.041)

To help us hire/retain local talent ‒ 0.026
(0.052)

0.048
(0.053)

‒ 0.090
(0.060)

Because it’s the best way to get workers with 
the right skills

‒ 0.075*
(0.041)

‒ 0.058
(0.043)

0.026
(0.050)

Because school/college/university graduates 
do not meet our needs

‒ 0.006
(0.029)

0.060**
(0.030)

0.066*
(0.035)

Type: On-the-job training 0.031
(0.095)

‒ 0.069
(0.108)

Type: Professional development 0.322***
(0.112)

0.185
(0.131)

Type: Internship 0.517***
(0.115)

0.444***
(0.133)

Program includes youth ‒ 0.049
(0.081)

0.005
(0.096)

Program gender/race different from firm 0.275**
(0.121)

0.247*
(0.144)

Covid: Stringency 0.167***
(0.030)

Covid: Impact to date 0.141***
(0.053)

Covid: Expected future impact 0.162***
(0.059)

Firm-level controls No Yes Yes

Constant 2.882***
(0.193)

2.245***
(0.229)

1.069***
(0.291)

Model OLS OLS OLS

Observations 1,309 1,158 796

R2 0.027 0.159 0.279
Firm-level controls include sector (public/private/non-profit), industry (3 broad categories for manufacturing/construction/
mining/utilities, health/education, and services), and firm size (small < 50, medium 50–250, large > 250).
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negative numbers indicate less likely disruption. M1 specifies the simple model, M2 
includes program- and firm-level controls, and M3 adds Covid-19-related controls. We 
tested interactions and they were all insignificant.

Paid training programs were less likely to be disrupted during the pandemic in the 
simple model and the one with full controls (-0.833, p < 0.05). Among recognition 
variables, the weakest are a company-specific credential and other credit. Programs 
with each of these were more likely to be disrupted than average (0.629 at p < 0.01 for 

Table 4  Program disruption by program characteristic
Disruption of training programs
(1) (2) (3)

Program duration ‒ 0.052*
(0.031)

‒ 0.036
(0.036)

‒ 0.057
(0.047)

Program has trainer(s) 0.276
(0.214)

0.098
(0.246)

‒ 0.201
(0.322)

Program has a curriculum 0.131
(0.212)

0.398*
(0.241)

0.536*
(0.301)

Program has accreditation ‒ 0.137
(0.135)

‒ 0.243
(0.156)

‒ 0.117
(0.198)

Program is paid ‒ 0.719***
(0.278)

‒ 0.446
(0.299)

‒ 0.833**
(0.401)

Recognition: Company-specific credential 0.271*
(0.143)

0.403*
(0.158)

0.629***
(0.196)

Recognition: External credential ‒ 0.022
(0.165)

‒ 0.094
(0.177)

‒ 0.162
(0.219)

Recognition: Occupational license 0.042
(0.155)

0.053
(0.172)

‒ 0.109
(0.220)

Recognition: Postsecondary credit (towards 
degree)

0.347**
(0.173)

0.236
(0.195)

0.424*
(0.256)

Recognition: Postsecondary credit (no 
degree)

0.056
(0.206)

‒ 0.250
(0.231)

‒ 0.246
(0.298)

Recognition: Other credit 0.561***
(0.164)

0.557***
(0.179)

0.507***
(0.224)

Type: On-the-job training ‒ 0.163
(0.213)

‒ 0.010
(0.274)

Type: Professional development 0.057
(0.238)

0.215
(0.310)

Type: Internship 0.628***
(0.232)

0.930***
(0.299)

Program includes youth ‒ 0.323**
(0.158)

‒ 0.403**
(0.315)

Program gender/race different from firm 0.494**
(0.241)

0.657**
(0.315)

Covid: Stringency ‒ 0.067
(0.062)

Covid: Impact to date 0.066
(0.111)

Covid: Expected future impact 0.423***
(0.126)

Firm-level controls No Yes Yes

Model Logit Logit Logit

Observations 1,141 998 680
Note: ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01

Apprenticeship is the reference category for training type.

Firm-level controls include sector (public/private/non-profit), industry (3 broad categories for manufacturing/construction/
mining/utilities, health/education, and services), and firm size (small < 50, medium 50–250, large > 250).
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company-specific, 0.507 at p < 0.01 for other). Stronger forms of credit were not signifi-
cantly different from average.

Firms’ sector and industry were not significant. Medium-sized firms were less likely 
(-0.472, p < 0.05) to disrupt training programs compared to the baseline small firms.

Programs that include youth were less likely to be disrupted than those that do not 
(-0.403, p < 0.05) However, programs with different gender and/or race demograph-
ics from their host firms were more likely to be disrupted (0.657, p < 0.05). Intern-
ships, again, were more likely to be disrupted than other training program types (0.930, 
p < 0.01).

Of the three Covid-19-related variables, expected future impact was again the only sig-
nificant factor. Firms with greater expectations of ongoing pandemic effects were more 
likely to disrupt their training programs (0.423, p < 0.01).

We report the results of model 3 in terms of odds-ratios in Fig. 2. These results serve to 
reinforce those presented in the table and a number of new observations come to light: 
first, only pay (less likely to be disrupted) and company-specific credentials, other credit, 
internship programs, program diversity and expected future impact (more likely to be 
disrupted) are significantly linked to program disruption. Two of these stand out in par-
ticular. While pay is clearly an important factor in program disruption, the confidence 

Fig. 2  Odds ratios of program disruption. Notes: ORs based on table 4, model 3. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01
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intervals are large: paid programs are anywhere between 1.25 and 5 times less likely to be 
disrupted. On the other hand, programs with more gender and racial diversity are wor-
ryingly almost twice as likely to suffer disruption than those where the demographics of 
the program mirror those of the employer as a whole. Finally, programs where credit has 
less external value (those offering “other credit” and “company specific credentials) are 
more than 1.5 times likely to be disrupted, as are programs where employers fear strong 
future impact of Covid. Interestingly, however, neither impact to date nor stringency of 
government measures seem to have an impact on the likelihood of Covid disruption. 
Internships are anywhere between 1.5 and 6 times more likely to be disrupted than other 
programs.

Generally, these results indicate that firms already investing in their training programs 
as a means of increasing productivity, skills, and access to skilled workers—and therefore 
prioritizing returns on their training investments—are less likely to disrupt those pro-
grams when faced by a crisis, unless they expect the crisis to have large future effects on 
their business. However, as before, disruption is not the whole story and firms may be 
reacting to the pandemic by reducing their training investments or quality. We turn next 
to the relationship between training program characteristics and trainees’ practical skills 
losses.

Our final results table, Table 5, examines the relationship between training program 
characteristics and trainees’ practical skills losses during the Covid-19 pandemic. This 
analysis uses OLS, adding firm- and program-level controls in M2 and Covid-19-related 
controls in M3. Results are reported in terms of points on a 1-to-5-point Likert scale.

No main program characteristic is significant across all three models. Accreditation 
decreased skills losses, but the effect disappears when we add Covid-19-related controls. 
Longer programs had slightly lower skills losses, but again the effect disappears when we 
account for Covid-19 controls. Programs with weaker forms of recognition had more 
skills losses, though the relationship only holds through all models for other credit and 
significance decreases dramatically with Covid-19 controls (0.228, p < 0.1).

Firm size and sector did not affect skills losses. Programs in the services sector had 
reduced skills losses (-0.240, p < 0.05).

Programs that serve youth were not different from the baseline, but programs that 
serve different gender and/or race populations than the host firm had greater skills losses 
(0.346, p < 0.05). Internships had significantly worse skills losses than the apprenticeship 
baseline and all other training types (0.402, p < 0.05).

Increased Covid stringency was associated with increased skills losses (0.191, p < 0.01). 
Again, impact to date was not related to changes in training behavior but greater 
expected future impact increased skills losses (0.188, p < 0.01).

Taken together, the results for our second research question are much clearer than 
the results for the first. Programs where firms were already investing in training in ways 
that generate higher return on investment are the programs that were less disrupted and 
saw less skills loss during the pandemic. Specific program characteristics were not com-
pletely consistent because many of these depend on relationships with other variables to 
ensure training returns. However, the programs with the weakest forms of recognition 
(company-specific credentials and unspecified other credit) were more disrupted and 
had greater learning loss. These programs may be less structured and less able to attract, 
retain, and increase the skills of participants, so they may be more vulnerable to shocks.
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In addition to program characteristics themselves, we also observe that internships 
are again the most vulnerable out of all training types, as are programs with a different 
gender and/or race composition than their host firms. Firms in high-stringency states 
are not more likely to disrupt their programs but may struggle to deliver skills content. 
However, while firms do not seem to make training decisions based solely on the effects 

Table 5  Practical skills loss by program characteristic
Loss of practical skills among trainees
(1) (2) (3)

Program duration ‒ 0.050***
(0.018)

‒ 0.050**
(0.020)

‒ 0.035
(0.024)

Program has trainer(s) ‒ 0.067
(0.125)

‒ 0.075
(0.138)

0.006
(0.166)

Program has a curriculum 0.190
(0.122)

0.192
(0.130)

0.272*
(0.151)

Program has accreditation ‒ 0.246***
(0.081)

‒ 0.194**
(0.088)

‒ 0.114
(0.103)

Program is paid ‒ 0.518***
(0.171)

‒ 0.171
(0.174)

‒ 0.280
(0.219)

Recognition: Company-specific credential ‒ 0.232***
(0.085)

‒ 0.103
(0.089)

‒ 0.106
(0.101)

Recognition: External credential 0.075
(0.099)

0.070
(0.100)

‒ 0.029
(0.115)

Recognition: Occupational license ‒ 0.007
(0.094)

0.002
(0.098)

0.008
(0.116)

Recognition: Postsecondary credit (towards 
degree)

0.125
(0.107)

0.004
(0.113)

0.066
(0.137)

Recognition: Postsecondary credit (no 
degree)

0.304**
(0.126)

0.101
(0.133)

0.066
(0.137)

Recognition: Other credit 0.270***
(0.099)

0.265***
(0.102)

0.228*
(0.119)

Type: On-the-job training 0.058
(0.120)

0.019
(0.142)

Type: Professional development 0.321**
(0.135)

0.241
(0.164)

Type: Internship 0.491***
(0.132)

0.402**
(0.158)

Program includes youth ‒ 0.083
(0.089)

‒ 0.031
(0.107)

Program gender/race different from firm 0.360***
(0.138)

0.346**
(0.166)

Covid: Stringency 0.191***
(0.032)

Covid: Impact to date 0.094
(0.058)

Covid: Expected future impact 0.188***
(0.065)

Firm-level controls No Yes Yes

Constant 2.989***
(0.212)

2.664***
(0.274)

1.443***
(0.353)

Model OLS OLS OLS

Observations 1,117 981 669

R2 0.051 0.156 0.276

Note: ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01
Apprenticeship is the reference category for training type.
Firm-level controls include sector (public/private/non-profit), industry (3 broad categories for manufactur-
ing/construction/mining/utilities, health/education, and services), and firm size (small < 50, medium 50–250, 
large > 250).
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of the pandemic to date, those who expect large future effects from the pandemic are 
more likely to disrupt their programs and have worse skills outcomes.

Based on these analyses, we accept part of H2. Programs with stronger recognition are 
more resilient to shocks, and evidence indicates that some specific program character-
istics—probably in combination—may make programs more resilient. Firms’ focus on 
the future impact of the Covid-19 pandemic when making training choices also seems to 
indicate that return on training investments is a priority.

Discussion & conclusions
Training can be a crucial component of recovery from economic shocks, both for econ-
omies and for individuals (Lerman et al. 2019; Lerman 2016). Policymakers may wish 
to protect or reinforce training as part of their responses to major economic shocks. 
Resilient programs ensure that training continues to be delivered during a crisis, and 
that the quality of training does not deteriorate. Our results do not indicate that firms’ 
stated motivation to train is a strong predictor of their programs’ resilience to exogenous 
shocks, but we do find that certain training program characteristics make programs 
more and less resilient. We discuss these findings in terms of intervention strategies to 
preserve training and in terms of who is more and less vulnerable to losing training or 
skills because of a major shock.

Targeting support to firms based on size, industry, or sector is a common starting 
point. However, we find that firm-level characteristics are not consistently relevant for 
training resilience. An intervention to preserve training for certain firm sizes, sectors, or 
industries would probably not be the right approach.

A second approach may be to target firms hit the hardest by either the shock itself 
or by other regulations related to the shock—in this case highly stringent pandemic-
related measures. The impact of the pandemic to date is not important for firms’ train-
ing choices. However, one of our most consistent findings is that greater expectation of 
future impact is associated with increased program disruption and skills loss regardless 
of other factors. Companies facing greater uncertainty seem to be more likely to stop 
training programs and are less able to impart skills through programs that survive. These 
firms and the individuals in their programs are certainly at risk.

By itself, the stringency of Covid-19-related regulations is not relevant for training 
program disruption. Increased stringency is, however, associated with skills loss in sur-
viving programs. The irrelevance of stringency for program survival could be related to 
an unobservable factor, for example states with higher stringency could also offer more 
support to companies. However, the impact on trainees’ skills is clear and this may war-
rant efforts to support not just firms affected by stringent regulations but also their 
trainees.

The employer’s motivation to offer training does not seem to be consistently important 
for training behavior during an economic shock. Two motivations showed interesting 
shock-specific patterns, however. When programs were motivated by getting workers 
with the right skills, they were generally more disrupted but less so in companies hit 
harder by the pandemic. Similarly, participants in programs designed to save recruit-
ment costs lost more skills overall but not in companies hit harder by the pandemic. 
These motivations may be especially important in times of crisis as firms struggle to find 
or retain workers with the right skills and as recruitment costs increase.
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Although very few of our potential program characteristics were relevant for the 
program’s resilience, certain traits were consistently important. Programs offering the 
least-strong forms of credit or recognition—company-specific credentials and unspeci-
fied other credits—were more likely to be disrupted and had greater skills loss. Given 
that new employer-provided training programs are increasing in the United States as of 
this writing—and even being compared explicitly to formal education programs (Econo-
mist, 2022)—this finding is particularly dangerous. Individuals seeking employment or 
career changes may invest in these programs, but they are not as resilient in case there is 
another shock.

Paid programs were less likely to be disrupted, and through the lens of firms invest-
ing in training when it pays off for them to do so, this indicates that programs with 
established returns are more resilient. Programs including youth were also less prone 
to disruption, possibly because youth programs can be less costly and possibly because 
these programs may include more formal elements like contracts. Taking these findings 
together with the findings about recognition may indicate that established, recognized, 
and even formal programs are more resilient to economic shocks. Developing these pro-
grams outside times of crisis may create a more robust and resilient training landscape 
for future shocks. Evidence from European apprenticeship programs—part of formal 
education systems—and their role in recovery from the Great Recession reinforces this 
finding (Kim and Ployhart 2014; Dunn 2013). In any country wishing to reinforce its 
training and skills development systems against future shocks, a focus on formal, paid, 
and youth-focused programs may be a good approach.

Turning more to the challenges faced by individuals, we find that programs with a gen-
der and/or racial composition different from their host firms were more disrupted and 
participants in surviving programs lost more skills. Again, this finding is very concerning 
considering who is most vulnerable during major economic shocks (e.g., Kantamneni 
2020; Robinson et al. 2021). Regardless of other program characteristics, women and 
people of color seem to be more vulnerable to losing their training positions in a crisis. 
Regardless of program characteristics and the stated motivation for training, these same 
populations seem to lose more skills even in surviving programs.

Probably the most consistent finding throughout this study is that—controlling for 
other program characteristics like payment, credit, and many other factors—internships 
are by far the most vulnerable training type to disruption and to skills loss during an eco-
nomic shock. Apprenticeships, on-the-job training, and professional development are 
all significantly more resilient than internships of any kind. There may be both supply- 
and demand-side explanations for this. Internships are likely to involve a considerable 
amount of office-based clerical work, even in production industries, and with admin-
istration moved to working from home to a large degree throughout the early phase of 
the pandemic, employers may have chosen not to offer internships that would mostly 
involve remote work. Likewise, students seeking internship opportunities may have cho-
sen to delay to a period where they are more likely to be able to work onsite.

At an individual level, these findings indicate that a woman and/or person of color 
in an unpaid, low-recognition internship may be the most vulnerable to losing their 
training program or losing out on skills gains because of a shock like the Covid-19 pan-
demic. If the host firm expects major future impact from the ongoing effects of the pan-
demic, the situation will be even worse. More (paid) training places in apprenticeship 
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or similarly formal programs can provide more protection for vulnerable populations 
in the next shock. The skills those individuals gain by retaining their training places and 
their programs’ training quality can help drive economic recovery overall. Importantly, 
such a recovery would be more equitable and broad-based than those following previous 
shocks, which in the US in particular are often characterized by labor market withdrawal 
of vulnerable segments of the population, underemployment, and lack of stable wage 
growth (Robinson et al. 2021).

This study has important limitations that readers should bear in mind when consider-
ing the results. Our analyses are descriptive, not causal. In addition, the sample of train-
ing companies is not representative of employers in the United States or of employers 
who offer training. The companies in the networks where the survey was run are either 
actively involved in training or have shown an interest in youth training programs and 
the sample is thus subject to selection bias. Therefore, results may not be generalizable 
to the population of training firms in the United States, and results may indeed be more 
positive than what would be observed in the population of training firms as a whole.

The survey was sent out in early- to mid-2021, one year into the Covid-19 pandemic 
but before the late-2021 and early-2022 waves, nor of the impact of later tightening of 
the labor market. Therefore, we do not capture firms that closed early in the pandemic 
or the effects of those later waves or changes in labor market context on training. Results 
may be biased by both the survivorship of responding firms and the missing data on 
later-pandemic and follow-on effects. A follow-up analysis would be advisable but is 
beyond the remit of this study, which is nevertheless valuable in identifying where weak 
points in training firms are, and what strengths may be built on in the recovery period.

Finally, the variable related to training program diversity should be treated carefully. 
Demographic variables—especially about gender and racial diversity—can be sensitive 
and prone to non-response and social desirability biases. The question about whether 
programs were different from the host companies was relatively well answered and most 
companies reported a vast majority of male and white employees, but we do not specifi-
cally measure how program diversity compares to firm demographics. Finally, the data is 
self-reported and subject to that bias.

Supplementary Information
The online version contains supplementary material available at https://doi.org/10.1186/s40461-023-00146-w.

Supplementary Material 1

Acknowledgements
We wish to thank Brent Parton, Mike Prebil, Lul Tesfai, and Taylor White at New America for their partnership in refining 
and distributing the survey. We are grateful to Sarah Lueling for her support on data cleaning, and Audrey Au Yong Lin 
for her feedback on this paper. Conference participants from the ICEA Future of Work Conference and Swiss Leading 
House Conference on the Economics of Vocational Education and Training provided useful feedback.

Authors’ contributions
KC led the design and implementation of the survey, and was the key contributor to writing the introduction and theory 
and literature sections of the manuscript. PM led the data cleaning, preparation, and empirical analysis, and was the key 
contributor to the data and methods section of the manuscript. Both authors contributed equally to the results and 
discussion and conclusion sections of the manuscript, and proofreading and editing. Both authors read and approved 
the final manuscript.

Funding
New America provided funding for the design and implementation of the survey.

Data Availability
The datasets used and/or analysed during the current study are available from the corresponding author on reasonable 
request.

https://doi.org/10.1186/s40461-023-00146-w


Page 20 of 21Caves and McDonald Empirical Research in Vocational Education and Training            (2023) 15:7 

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 27 June 2022 / Accepted: 4 July 2023

References
Acemoglu D, Pischke JS (1998) Why do firms train? Theory and evidence. Q J Econ 113(1):79–119. https://doi.

org/10.1162/003355398555531
Acemoglu D, Pischke JS (1999) Beyond Becker: training in imperfect labour markets. Econ J 109(453):112–142. https://doi.

org/10.1111/1468-0297.00405
Becker G (1964) Human capital: a theoretical and empirical analysis with special reference to Education. NBER, Cambridge MA
Bellmann L, Gerner HD, Leber U (2014) Firm-provided training during the great recession. Jahrb Natl Okon Stat 234(1):5–22. 

https://doi.org/10.1515/jbnst-2014-0103
Bilginsoy C (2018) Unemployment, the great recession, and apprenticeship attrition in the US. J Vocat Educ Train 70(2):171–192. 

https://doi.org/10.1080/13636820.2017.1392999
Brunello G (2009) The effect of economic downturns on apprenticeships and initial workplace training: a review of the evi-

dence. Empir Res Vocat 1(2):145–171. https://doi.org/10.1007/BF03546484
Columbus R, The American Working Class (2019) Non Degree Credentials, Work-Based Learning, and. Avail-

able via American Enterprise Institiute, accessed 27.09.2021. https://www.aei.org/research-products/report/
nondegree-credentials-work-based-learning-and-the-american-working-class/

Dionisius R, Muehlemann S, Pfeifer H, Walden G, Wenzelmann F, Wolter SC (2009) Costs and benefits of apprenticeship training. 
A comparison of Germany and Switzerland. Appl Econ Q 55(1):7–37. https://doi.org/10.3790/aeq.55.1.7

Dunn W (2013) The US labour market recovery following the great recession. Available at OECD Publishing, accessed 21 Sep-
tember 2021. https://ams-forschungsnetzwerk.at/downloadpub/US%20Labour%20Market%20Recovery.pdf

Gunn P, De Silva L (2008) Registered apprenticeship: findings from site visits to five states. US Department of Labor, Employ-
ment and Training Administration, Washington, D.C.

Hale T, Atav T, Hallas L, Kira B, Phillips T, Petherick A, Pott A (2021) Variation in US states responses to Covid-19. Available 
at Blavatnik School of Government, accessed 27 August 2021. https://www.bsg.ox.ac.uk/research/publications/
variation-government-responses-Covid-19

Helper S, Noonan R, Nicholson J, Langdon D (2016) The benefits and costs of apprenticeship: A Business Perspective. US 
Department of Commerce, Washington, D.C.

Kantamneni N (2020) The impact of the COVID-19 pandemic on marginalized populations in the United States: a research 
agenda. J Vocat Behav 119. https://doi.org/10.1016/j.jvb.2020.103439

Kim Y, Ployhart RE (2014) The effects of staffing and training on firm productivity and profit growth before, during, and after the 
great recession. J Appl Psychol 99(3):361–389. https://doi.org/10.1037/a0035408

Lerman RI (2016) Reinvigorate apprenticeships in America to expand good jobs and reduce inequality. Challenge 59(5):372–
389. https://doi.org/10.1080/05775132.2016.1226094

Lerman RI (2019) Do firms benefit from apprenticeship investments? IZA World of Labor 55. https://doi.org/10.15185/izawol.55.
v2

Lerman RI, Eyster L, Chambers K (2009) The Benefits and Challenges of Registered Apprenticeship: The Sponsors’ Perspec-
tive. Available at the Urban Institute, accessed 21 September 2021. https://www.urban.org/research/publication/
benefits-and-challenges-registered-apprenticeship-sponsors-perspective

Lerman RI, Loprest P, Kuehn D (2019) Training for Jobs of the future: improving Access, certifying skills, and expanding appren-
ticeship. Urban Institute, Washington, D.C.

Lüthi S, Wolter SC (2020) Are apprenticeships business cycle proof? Swiss J Econ Stat 156(3). https://doi.org/10.1186/
s41937-019-0047-1

Moretti L, Mayerl M, Muehlemann S, Schlögl P, Wolter SC (2019) So similar and yet so different: a firm’s net costs and post-
training benefits from apprenticeship training in Austria and Switzerland. Evidence-Based HRM 7(2):229–246. https://doi.
org/10.1108/EBHRM-08-2018-0047

Muehlemann S, Wolter SC (2014) Return on investment of apprenticeship systems for enterprises: evidence from cost-benefit 
analyses. IZA J Labor Policy 3(25). https://doi.org/10.1186/2193-9004-3-25

Muehlemann S, Schweri J, Winkelmann R, Wolter SC (2007) An empirical analysis of the decision to train apprentices. Labour 
21(3):419–441. https://doi.org/10.1111/j.1467-9914.2007.00379.x

Percival JC, Cozzarin BP, Formaneck SD (2013) Return on investment for workplace training: the canadian experience. Int J Train 
Dev 17(1):20–32. https://doi.org/10.1111/ijtd.12002

Pigou AC (1912) Wealth and Welfare. Macmillan, London
Robinson L, Schulz J, Ragnedda M, Pait H, Kwon KH, Khilnani A (2021) An unequal pandemic: vulnerability and Covid-19. Am 

Behav Sci 65(12):1603–1607. https://doi.org/10.1177/00027642211003141
Santos IDS, Vieira JE, Nunes MDPT (2009) Length of internship influences performance on medical residency exam. Rev Assoc 

Med Bras 55(6):744–748. https://doi.org/10.1590/S0104-42302009000600021

https://doi.org/10.1162/003355398555531
https://doi.org/10.1162/003355398555531
https://doi.org/10.1111/1468-0297.00405
https://doi.org/10.1111/1468-0297.00405
https://doi.org/10.1515/jbnst-2014-0103
https://doi.org/10.1080/13636820.2017.1392999
https://doi.org/10.1007/BF03546484
https://www.aei.org/research-products/report/nondegree-credentials-work-based-learning-and-the-american-working-class/
https://www.aei.org/research-products/report/nondegree-credentials-work-based-learning-and-the-american-working-class/
https://doi.org/10.3790/aeq.55.1.7
https://ams-forschungsnetzwerk.at/downloadpub/US%20Labour%20Market%20Recovery.pdf
https://www.bsg.ox.ac.uk/research/publications/variation-government-responses-Covid-19
https://www.bsg.ox.ac.uk/research/publications/variation-government-responses-Covid-19
https://doi.org/10.1016/j.jvb.2020.103439
https://doi.org/10.1037/a0035408
https://doi.org/10.1080/05775132.2016.1226094
https://doi.org/10.15185/izawol.55.v2
https://doi.org/10.15185/izawol.55.v2
https://www.urban.org/research/publication/benefits-and-challenges-registered-apprenticeship-sponsors-perspective
https://www.urban.org/research/publication/benefits-and-challenges-registered-apprenticeship-sponsors-perspective
https://doi.org/10.1186/s41937-019-0047-1
https://doi.org/10.1186/s41937-019-0047-1
https://doi.org/10.1108/EBHRM-08-2018-0047
https://doi.org/10.1108/EBHRM-08-2018-0047
https://doi.org/10.1186/2193-9004-3-25
https://doi.org/10.1111/j.1467-9914.2007.00379.x
https://doi.org/10.1111/ijtd.12002
https://doi.org/10.1177/00027642211003141
https://doi.org/10.1590/S0104-42302009000600021


Page 21 of 21Caves and McDonald Empirical Research in Vocational Education and Training            (2023) 15:7 

The Economist (2022) How America’s talent wars are reshaping business. From the February 5, 2022 edition. https://www.
economist.com/business/2022/02/05/how-americas-talent-wars-are-reshaping-business, accessed February 10, 2022

Wolter SC, Ryan P (2011) Apprenticeship. In: Hanushek EA, Machin S, Woessmann L (eds) Handbook of the Economics of Educa-
tion, vol 3. Elsevier, San Diego, pp 521–576

Wolter SC, Muehlemann S, Schweri J (2006) Why some firms train apprentices and many others do not. Ger Econ Rev 7(3):249–
264. https://doi.org/10.1111/j.1468-0475.2006.00155.x

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations. 

https://www.economist.com/business/2022/02/05/how-americas-talent-wars-are-reshaping-business
https://www.economist.com/business/2022/02/05/how-americas-talent-wars-are-reshaping-business
https://doi.org/10.1111/j.1468-0475.2006.00155.x

