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Who benefits from firm-sponsored training?
Firm-sponsored training benefits both workers and firms through 
higher wages, increased productivity and innovation
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AUTHOR’S MAIN MESSAGE
Firm-sponsored training is an investment in which both workers and firms can share the benefits. Workers benefit 
through higher wages and increased skills. Firms benefit through increased innovation and a higher productivity 
of labor. There is also evidence that firm-sponsored training complements other types of investment in the firm. 
Policymakers need to consider the importance of firm-sponsored training as a key driver of productivity growth. 
Policy should also be directed toward reducing barriers to training that may result from a lack of information or 
access to credit, particularly in smaller firms.

ELEVATOR PITCH
Workers participating in firm-sponsored training 
receive higher wages as a result. But given that firms 
pay the majority of costs for training, shouldn’t they 
also benefit? Empirical evidence shows that this is 
in fact the case. Firm-sponsored training leads to 
higher productivity levels and increased innovation, 
both of which benefit the firm. Training can also be 
complementary to, and enhance, other types of firm 
investment, particularly in physical capital, such as 
information and communication technology (ICT), and 
in organizational capital, such as the implementation of 
high-performance workplace practices.

KEY FINDINGS

Cons

Some workers, particularly older workers, less-
educated workers, and less-skilled workers receive 
less firm-sponsored training.

Smaller firms tend to favor informal training and 
provide less training overall than larger firms.

There is little data on the cost of training, which 
makes it difficult to measure the return-on-
investment of training for firms.

There is a lack of research on the effects of 
training on some important measures of firm 
performance and workers’ well-being.

Pros

Workers undertaking firm-sponsored training 
improve their skills and receive higher wages as a 
result.

Firm-sponsored training increases productivity, as 
measured by sales or value added per worker.

Innovation performance improves in firms that 
invest in training.

Larger firms and firms investing in physical capital 
(ICT) and/or organizational capital provide more 
training due to the benefits of complementarities.

There is evidence that returns are higher in firms 
that invest in both training and in physical and 
organizational capital.

Source: Based on Figure 1.
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MOTIVATION
“Firm-sponsored training” is defined as training that is organized and provided by a firm 
for its employees. The costs of firm-sponsored training are typically shared between 
employees (through lower wages during the training process) and employers. However, 
the firm, or employer, generally bears the greater financial burden as they pay most of the 
direct monetary costs of training. In addition, the firm bears the cost of the forgone loss 
in productivity as a result of employee time spent on the training program.

Workers and firms can invest considerable resources in training. By some estimates, over 
half of the human capital generated over the period of a lifetime (i.e. the skills, abilities, 
ideals, and health benefits developed through training programs) is a result of post-
school investment, which includes training within firms [1]. Although numbers vary, in 
many countries almost 50% of the workforce participate in some kind of firm-sponsored 
training each year (Figure 1). Data on the duration of training from the International 
Adult Literacy Study from the OECD show that on-the-job training programs take, on 
average, 137 hours per year.

Figure 1. Percentage of the workforce participating in job-related training

Source: OECD Skills Outlook 2013. Online at: https://www.oecd.org/skills/piaac/Skills%20volume%201%20(eng)–
full%20v12–eBook%20(04%2011%202013).pdf
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It is likely that the amount of time spent on training will increase in the future when 
considering the rapidly accelerating pace of technological progress and the associated 
new demands that workers will inevitably face. Developing a highly trained workforce 
through formal education and further training allows firms to respond quickly to an 
increasingly competitive, technology-intensive business environment. 

It is only quite recently that the returns, or benefits, of training programs to firms have 
been more carefully measured. One reason is due to data constraints. There is a paucity 
of information at the firm level that elucidates the effects and outcomes of training that 
may be of most interest to firms, such as improvements in productivity. This article 
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considers the available empirical evidence on this issue. It also brings together a related 
literature that provides a more comprehensive view on decision processes made at the 
firm level that take into account the complementarities and benefits of simultaneous firm 
investments in physical, human, and organizational capital.

DISCUSSION OF PROS AND CONS
Recent developments in the literature

There has lately been a renewed interest in studying the interactions between technological 
change and the likelihood that workers participate in training. Earlier work based on 
data from the National Longitudinal Survey of Youth (NLSY) from the 1990s established 
that production workers in manufacturing industries with higher rates of technological 
change were more likely to receive formal company training. More recent work using data 
from Germany paints a somewhat more nuanced picture. The authors find that workers 
in jobs more likely to be automated are less likely to participate in training, but that 
workers who do participate are able to move to jobs less likely to disappear because of 
automation [2]. 

As a plausible channel explaining this finding, a 2018 study reports that workers 
participating in training transition more frequently toward tasks less susceptible to be 
impacted by technological change (i.e. non-routine tasks) [3]. However, the author 
cannot rule out a competing explanation stating that the technological change directly 
impacts the menu of tasks a worker must do and that training then acts as an adaptation 
mechanism. Both possibilities underscore though the importance of training and the 
need for more research in this area.

Quantifying the potential benefits of firm-sponsored training

It can be helpful to think of firm-sponsored training as an investment in which workers 
and firms share both the costs as well as the benefits. Human capital theory predicts 
that training will have a positive impact on wages as long as it increases productivity. 
In view of this, economists have generally focused their attention on the returns to firm-
sponsored training for workers in the form of higher wages. However, wage increases 
due to training may be lower than the accompanying increases in productivity in settings 
with perfect competition and firm-specific training, or when the wage structure of the 
firm is more compressed and inflexible [4]. The latter could be due to downward wage 
rigidity, asymmetric information, or higher labor adjustment costs due to more stringent 
employment protection legislation, for example. As such, focusing on productivity is 
likely to provide a better assessment of the real returns to firm-sponsored training.

Many studies have attempted to measure differences between the impacts of training on 
productivity as opposed to wages. Some have done so by using subjective measures of 
productivity, such as a supervisor assessment. Nevertheless, all of these studies consider 
the effects of training on productivity to be much higher than the effects on wages. This 
suggests that employers both pay more of the cost and reap most of the rewards of 
firm-sponsored training. One study confirms this result using Belgian data from 1997 to 
2006 [5]. It finds that increasing the proportion of workers who receive training by 10 
percentage points increases firm productivity by 1.7% to 3.2%; at the same time wages 
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increase only from 1% to 1.7%. Therefore, firms appear to be the main beneficiary of the 
benefits of training when considering productivity rather than only focusing on wages.

The different types and methods of training

Firm-sponsored training can be classified into two types: classroom and on-the-job 
training. On-the-job training is informal and typically takes place during work hours at the 
workplace. Classroom training is more formal and can take place outside the workplace 
and outside regular working hours. Most studies have focused on formal classroom 
training only, which is quite problematic given how much training is informal in reality.

The methods of training delivery can differ considerably between and within the two types 
of training. The various methods can include: formal internal training; formal external 
training; seminars and talks; training on the job; job rotation (where the management 
of the firm moves individuals and groups of employees between two or more jobs in a 
structured way); quality circles (in which groups of employees meet regularly together in 
order to solve work-related issues and problems); and self-induced learning [6].

The subject areas of training can also vary, although very few studies have examined 
the benefits or returns to training at the subject level. The three most common subject 
areas for training are: (i) professional training; (ii) computer software training; and (iii) 
occupational health, safety, and environmental protection training [7]. Other common 
subject areas are managerial training, supervisory training, and sales and marketing 
training.

At a more theoretical level, it is useful to note that the distinction between classroom 
and on-the-job training is different from the one typically made by economists between 
general and specific training. General training can serve to increase worker productivity 
across many firms, in the sense that the skills are transferable and can be of benefit to 
other employers. Specific training, however, increases worker productivity only in one 
particular firm. When training is firm-specific, an increase in worker productivity does 
not necessarily lead to an increase in wages, as the skills acquired through training only 
benefit the worker’s current employer.

Measurement of firm-sponsored training also varies widely across studies. Most often, 
it is measured only by an indication of whether or not the worker received such training 
during the past year. Though some studies also include information regarding the 
duration of training (in days or hours) or regarding the money spent on training (i.e. direct 
expenses by the firm). At the firm level, a typical measure of human capital investment is 
the fraction of the workforce that received training during the past year, although more 
detailed measures on hours and costs can be aggregated at the firm level.

Effects of training on wages

The literature on the impact of training on wages is quite extensive and can be classified 
into three categories, which are differentiated by whether the measured outcome at the 
worker level is: (i) the worker’s hourly wage; (ii) wage growth at the worker level; or (iii) 
the workplace’s wage bill.
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Regardless of the selected measurement outcome, it is difficult to measure the full extent 
of the effect of training on wages. First, there is the standard problem usually encountered 
in studies of this type, whereby certain characteristics are difficult to capture because 
they are not easily measurable (e.g. the innate “ability” of an employee). This can lead 
to an overstating, or an “upward bias,” in the estimated return to training. Second, the 
worker’s training history is rarely captured or observed in such studies. Omitting past 
training episodes that are correlated with current training and wages may also bias the 
estimated wage returns upward.

The most comprehensive study that considers the impact of firm-sponsored training on 
wages is a recent overview analysis of 71 sets of results from 38 studies [8]. The analysis 
shows an average wage increase of 2.6% for each occurrence of training. The authors 
note that returns vary by types of training and that differences in the research approach 
can partly explain the differences in estimates, as studies that consider potential bias in 
selecting the original sample obtain somewhat smaller returns.

The above study provides two additional conclusions [8]. First, that the returns to 
training are lower in firms outside the US. Second, that returns tend to be lower in more 
recent studies. The former finding is consistent with the view that firm wage structures 
are thought to be more compressed and less flexible in Europe than in the US due to 
higher binding minimum wages, monopsony power, or search costs, for example. The 
latter finding could be due to diminishing returns over time or, alternatively, as a result of 
using more sophisticated statistical techniques.

Effects of training on productivity

There are relatively few studies that measure the impact of training on worker productivity. 
This is perhaps due to the fact that there are correspondingly few data sets that contain 
information on both the firm’s productivity and its training practices. In addition, most 
of the early literature uses relatively small samples, which implies that the results are not 
necessarily representative.

Many subsequent studies do not take account of the fact that only workplaces that 
perceive positive net benefits for undertaking training will do so. Appropriate estimates 
of the impact of firm-sponsored training on productivity must take into consideration 
the fact that it is a firm-level decision which is influenced by factors that can be difficult 
to measure (e.g. management quality). The decision can also be influenced by factors 
that cannot be predicted (e.g. external changes in demand for the product or service). 
Such factors can in turn affect both productivity and training. For example, if good 
management is not accounted for and is linked to both higher training levels and better 
productivity, then the returns or benefits of firm-sponsored training will be lower than 
those estimated using simple estimation procedures. Returns could also be biased 
downward if firms conduct training programs during periods of weak demand for their 
products or services.

The solution to the above problems is to use firm-level or industry-level data gathered 
over a long period of time, which includes information on both training and productivity. 
This approach takes into account differences between firms and productivity “shocks” 
that may be related to training decisions. One such study from the UK finds a significant, 
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positive effect of training on productivity: value added increases by 6% when the 
proportion of workers receiving training increases by 10 percentage points [9]. Another 
study from Germany finds that increasing the proportion of employees receiving training 
by 1% increases firm productivity by 0.76% [5].

However, neither of these studies distinguish between on-the-job and classroom training. 
Many studies find positive effects of general (classroom) training but no effect for specific 
(on-the-job) training. It is therefore important to not aggregate all types of training into 
one single measure.

Using “value added per worker” as a measure of productivity at the firm level, one study 
finds that employees who undertake classroom training are 3.4% more productive than 
untrained employees, whereas those who undertake on-the-job training are 1.6% more 
productive in terms of value added per worker [6]. The higher return to classroom training 
has two explanations. First, on-the-job training is more closely related to turnover and 
is best thought of as part of turnover cost. Second, some subject areas of training (e.g. 
professional training) are more amenable to classroom training than on-the-job training.

Is training a good investment for a firm?

Whereas the above-mentioned studies inform about the returns or benefits of training 
for workers and firms, they indicate nothing about whether firm-sponsored training is 
actually a worthwhile investment for the firm. It is impossible to determine if that is the 
case without simultaneously considering the costs of training.

One study investigates this by using a large panel data set of Portuguese firms from 
1995 to 1999—effectively a census of firms with more than 100 employees—in order 
to determine an internal rate of return to the firm of its training investments [10]. The 
authors consider both the direct costs of training and its “opportunity cost” to the firm, 
which is the amount of time workers would have spent on production activities had 
they not been participating in training programs. The authors conclude that the internal 
rate of return is 8.6%, which is similar to other firm investments in physical capital or to 
formal schooling. This is understandable in the sense that it would be very surprising to 
find widely different results, as it would suggest that the firm could increase its return by 
switching from a poorly performing investment to a better one.

Another study able to precisely estimate the internal rate of returns to investments in 
training uses detailed worker and firm data from the garment district in India [11]. The 
authors find modest wage returns to the firm’s investment in soft-skills training—mostly 
communication—and a large productivity effect, implying important net returns for firms.

Which workers benefit most from training?

Empirical studies on what explains differences in the incidence of training are surprisingly 
consistent in their conclusions: workers who receive more firm-sponsored training are 
younger, more highly educated, and more likely to have an occupation as managers than 
those who do not receive such training. The reasons for these differences are unclear. 
The costs of training more highly educated workers could be lower, or alternatively the 
returns to training such workers may be higher. Whatever the case, the higher incidence 
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of training for more highly educated workers is consistent with a greater return on the 
investment.

Lower returns on investment may also explain the lower incidence of training for older 
workers. However, it is also possible that older workers decline training because they have 
a lower time horizon in which to recoup their investment.

At the firm level, the most common finding is that smaller firms provide less training, 
particularly formal classroom training. However, even studies that consider informal on-
the-job training find a lower incidence of training among small- and medium-sized firms. 
This result is typically explained by informational or credit constraints, in that smaller 
firms have fewer resources to use on research and information gathering about training 
programs. In addition, they have less access to credit in order to invest in training.

Some more recent studies examine how labor market institutions or sectors can affect 
training levels. One particular forthcoming study focuses on the gender training gap and 
finds that while women receive less training in the private sector, they are participating 
more in the non-profit sector. In fact, better training opportunities even explain in part the 
higher representation of women in that growing sector. Yet another forthcoming study finds 
that structures of employee representation and formalized human resource policies are 
positively associated with higher rates of training participation among low-skilled workers. 

The link between training and innovation

Relatively few studies have investigated firm-sponsored training as a determinant of firm-
level innovation performance. This paucity of studies is surprising, as there are numerous 
reasons to believe that training is essential to successful innovation.

Canadian data from 1999 to 2006 show that workplaces that offer training appear much 
more likely to innovate. The rates of innovation for workplaces that offer classroom 
training are on average twice as high as those of workplaces that do not. For example, 
39% of workplaces that offered classroom training during this time frame introduced 
product innovation, whereas only 22% of workplaces that did not offer classroom training 
introduced such innovation. The comparison is even more striking for the introduction 
of new processes, that is, 31% versus 13%. The impact of on-the-job training seems to be 
just as strong (Figure 2).

One study argues that continuous training guarantees access to leading-edge knowledge 
and thus increases firm innovation [12]. The authors find that firm-sponsored training 
had a positive and statistically significant impact on innovation among German firms 
during the period 1997–2001. Their results show that a 10 percentage point increase in 
training intensity translates into a 10 percentage point higher propensity to innovate.

Distinguishing between routine innovation (that is, significant improvements to existing 
products or processes), and radical innovation (that is, the development of new products 
or processes), the authors find that training has an impact only on routine innovation. They 
hypothesize that radical innovation depends on the intrinsic abilities of the workforce—in 
terms of creativity, inventive talent, and the desire to work in teams, and so on. Moreover, 
because radical innovation can be perceived as fraught with risk, firms might favor training 
for routine innovation in order to keep abreast of technological progress.
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A recent study distinguishes between classroom and on-the-job training and finds that 
both impact innovation performance in Canada [13]. Findings also show that the impact 
fades over time, underscoring the importance of continuous training investments to 
support innovation.

Different types of firm investment can be complementary

There is strong evidence that investments in certain types of physical capital, like 
information and communication technology (ICT), and simultaneous investments in 
human capital can be complementary. For example, ICT physical capital is complementary 
with cognitive and analytical tasks that require more training, in the sense that as ICT 
equipment becomes more advanced and sophisticated, more advanced training for 
employees is also required.

Figure 2. Average innovation rates for classroom training and on-the-job training (at the
workplace level in Canada) for training and non-training firms

Source: Dostie, B. Innovation, Productivity, and Training. IZA Discussion Paper No. 8506, 2014.
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In this vein, one study examines three different measures of human capital: (i) the 
educational structure of a firm’s workforce; (ii) a firm’s occupational structure; (iii) and 
the use of workplace practices to increase a firm’s stock of human capital [14].

The third measure includes how important education is in hiring decisions, the proportion 
of workers who received training in the past year, and the importance of cross-training, 
whereby an employee is trained to fulfil another duty or function in a different part of the 
organization.

The authors find that both work organization and ICT capital stock per worker predict 
greater investments in human capital. Firms with high levels of ICT and work organization 
exhibit high levels of investments in human capital strategies, regardless of the existing 
amounts of human capital.

LIMITATIONS AND GAPS
Though progress has been made in measuring and quantifying the impact of firm-
sponsored training on productivity and innovation, there is still a lack of research on the 
effects of training on other important measures of firm-level performance and workers’ 
well-being, such as job satisfaction, firm profitability, customer satisfaction, and product 
quality. Some recent studies find that, similarly to investments in formal education, higher 
participation in training increases participation in civic, political, and cultural activities 
without crowding out social activities.

In addition, there are relatively few studies on the returns to different subjects of training 
or different methods of delivery. Such information would help in designing training 
programs that yield better returns for workers and firms.

More studies are also needed on the internal rate of return of firm-sponsored training, as 
well as on the medium-term or long-term impacts of training. Since most studies look at 
the contemporaneous impact of current training investments, and since it is likely that the 
human capital gained through training can be used over many future years, it is possible 
that researchers in fact underestimate the magnitude of the returns, or benefits, to training.

Finally, more research is needed on possible complementarities between firm-sponsored 
training and physical capital (including ICT) and/or organizational capital. It would, for 
instance, be very useful to understand more about the context in which complementarities 
are more likely to be achieved.

SUMMARY AND POLICY ADVICE
The evidence for the positive impact of firm-sponsored training on workers and 
workplaces is strong. Firm-sponsored training helps employees acquire new skills and 
adjust to organizational and technological change. It also in turn leads to higher wages, 
improved firm-level productivity, and better firm-level innovation performance. Public 
policy therefore needs to consider firm-sponsored training as a key driver of productivity 
growth and innovation.

In addition, policymakers should pay more attention to why some categories of firms 
or workers provide and receive less training, as there might be a role for public policy in 
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reducing these differences if they are due to a lack of information or to credit constraints. 
A high degree of inequality in accessibility to training represents a significant source of 
potential increased productivity.

In particular, possible complementarities between human capital, physical capital, 
and organizational capital investments require better coordination across government 
agencies. For example, it would be of considerable benefit if the relevant governmental 
programs used to promote innovation and productivity could be integrated or “joined 
up” more effectively in order to promote complementarities of firm investments that 
include firm-sponsored training.
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