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Abstract

Formal training programs are one of the main channels through which workers
acquire new skills, become more productive, and experience wage growth. So far, most
of the results on the effects of employer-provided training come from studying the
training received by private sector workers. We extend the literature by identifying
and comparing the effects of training for public and private sector workers in the US
and UK. Three questions motivate our work. First, we wish to know what are the wage
effects of training in each sector. Second, we are interested in how portable training
is across sectors, and third, we are interested in how selective is the assignment to
training programs in the public vs private sectors. We address these questions using
two independent data sets from the British Household Panels Surveys (BHPS) and the
American National Longitudinal Surveys of Youth of 1979 (NLSY79).

∗We would like to thank the Institute for Research in Economic and Fiscal Issues (IREF) for the financial
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economics at the Loyola University of Maryland, USA; Facundo Sepúlveda (facundo.sepulveda@fsp.cl) is
Associate Professor of economics at the Universidad de Santiago de Chile, Chile.
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1 Introduction

On-the-job training programs is perhaps the most important channel through which workers

update their skills after they have completed their formal education. As a result, training

programs are widely regarded as a key determinant for the productivity of the labor force,

the capacity of firms to incorporate new technologies into the production process, and the

overall ability to sustain positive rates of economic growth (see Romer (1990), and Barro

(1991) on the role of human capital as a determinant of growth).

A large empirical literature is supportive of this view. This literature1 has produced two

important results: 1. That the large majority of training episodes experienced by workers

are financed by their employer (Frazis and Spletzer (2005)), even when the skills created are

general and portable across jobs (Loewenstein and Spletzer (1998); Acemoglu and Pischke

(1999); Parent (1999)). 2. That employer-financed training is positively and significantly

associated both with higher productivity and higher wages (Black and Lynch (1996); Dearden

et al (2006); Sepulveda (2010)), while self-financed training and training financed by other

means are not (Veum (1999); Booth and Bryan (2005)).

One important caveat of this literature is that its results apply mostly to private sector

workers. In fact, most empirical studies of employer-provided training either eliminate public

employees from their sample (Parent (1999); Booth and Bryan (2005); Acemoglu and Piscke

(1999)), or pool both public and private employees into one single category (Veum (1999)).

Given that the government is the largest employer both in the US and across European

countries, it is worth examining whether our knowledge regarding the role of training in the

private sector can be extended to the government sector. Moreover, given that the relative

size of the government (and the general role of the government) varies significantly between

the USA and Europe, it is also worth inquiring whether any results obtained are equally

applicable for the USA and Europe. We attempt to do so in this paper.

1There is a parallel literature that addresses the effects of public training initiatives designed to help the
unskilled or the disadvantaged. In this paper, we are not concerned with such type of training programs.
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More specifically, in this paper we use data from the USA and the UK regarding the

training of individual workers and address some key potential differences between public-

employer-provided and private-employer-provided training. We first discuss how selective

the decision to train in either sector is. Selection of the most capable workers into training

programs is a well established phenomenon in the private sector (see Heckman and Robb

(1985) for a discussion) and one that is thought to optimize the use of resources. We would

like to know whether this phenomenon is also observed in the public sector.

We then analyze the value of training in advancing a workers’ wage and whether or not

this effect varies between the public and private sectors. For private sector jobs, the in-

terpretation of wages as an indicator of worker’s productivity is standard. But due to the

non-competitive nature of public sector activities, the same arguments cannot be applied

in this sector. Thus, in order to further our understanding regarding the potentially differ-

ent effects of public and private training on productivity, we also study the “portability”

of training across sectors. That is, we study whether a private sector employee benefits

from training programs previously obtained from a former public employer and vice versa.

If public-employer provided training increases productivity, then one can expect to find a

positive relationship between past episodes of this type of training and the current wages

observed.

The paper then complements a body of literature that studies employer-provided training

in the USA and the UK. For the USA, Lynch (1992) examines the experiences of non-college-

graduated individuals (from the American NLSY79 survey) and finds that both on-the job

and off-the job training episodes have a positive, significant effect on wages. A similar result

is also reported by Veum (1999), who notes that wages are positively correlated with episodes

of “company-financed” training but not with training episodes financed by other means. In

turn, for the UK, Booth (1991), Booth (1993), and Dearden, et al. (2006), conduct similar

studies and find evidence that on-the-job training has a positive effect on productivity, wages

and wage growth. None of these studies addressed the potential differences between private-
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employer-provided and public-employer-provided training.

In addition, the paper also complements a public discussion regarding the role of gov-

ernments in training the workforce. The perception that private businessmen make better

decisions when it comes to who receives training and what is taught has not been lost in the

public eye. In a speech2 made in 1989, for example, then British Prime Minister Margaret

Thatcher makes this perception explicit:

“Training is a shared responsibility. And it is one where business must be in

the lead... So the government is now handing over to you, business leaders and

your local partners in the community, the main responsibility for training men

and women for the tasks of the 21st century. The quality you bring is leadership.

That is: the ability to see what needs to be done; the capacity and courage to take

the necessary decisions; and the energy to drive them through to completion.”

A similar impression was portrayed during a 2012 American political debate. In this debate3,

Newt Gingrich argues for training provided to the unemployed that is provided by private

enterprise; presumably because private businesses are better equipped for this task.

Using the two surveys, we construct two independent panels (one for the USA and another

for the UK) of individual histories containing information on workers training incidence, em-

ployment status, and wage rates, among other relevant variables. In both of these panels, we

classify training programs as either private-employer-financed (training provided to those di-

rectly employed by a private employer at no cost to the employee), public-employer-financed

(programs provided to those directly employed by the government at no cost to the em-

ployee), or self-financed (training that is directly paid for by the individual, regardless of his

employment status).

The results of this analysis regarding private-employer-provided training are in line with

2Speech launching the Training and Enterprise Councils. Made in March 10, 1989, in New Castle.
Available at www.margaretthatcher.org/document/107601.

3For a full transcript of the debate, see foxnewsinsider.com/2012/01/17/transcript-fox-news-channel-wall-
street-journal-debate-in-south-carolina
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previous literature, but we offer new insights regarding the role of public-employer-provided

training. With regards to how selective are employers when making training assignments, our

estimations for both the US and UK samples show that private-employer-financed training

is indeed selective. This finding is consistent with previous literature. But when studying

the assignment of public-sector training, our analysis finds only weak evidence for selection

in general and, in the case of the US, we find no evidence of selectivity based on unobserved

characteristics.

Again, with regards to the effects of training on wages, our results indicate that training is

positively and significantly associated with wages, in both countries and in all sectors. This

result is again consistent with previous literature. However, when the training categories

are studied separately, additional insights emerge. In both samples, we study the wages

of workers who migrate from the public sector to the private sector and find evidence that

wages in the private-sector are positively and significantly associated with training episodes

provided by former public sector employers. This finding supports the notion that public

training indeed improves worker’s productivity and that private sector employers effectively

reward greater productivity with higher wages.

A different picture emerges when studying the wages of workers who migrate from the

private sector to the public sector. In the US, the evidence indicates that the skills provided

by private employers are rewarded in the form of higher wages even in the case of workers that

migrate to the public sector. In the UK, however, the skills provided by private employers

are not rewarded when workers migrate to the public sector. This finding then suggests there

are differences across public sectors in the UK and the US with regards to how productivity

is rewarded. It also suggests the presence of alternative wage-determination mechanisms in

the public sector, not necessarily associated with productivity.

The remaining of the paper is organized as follows: Section 2 provides a more detailed

description of the data sets studied and provides an empirical account of some basic facts

about the incidence of the different types of training in the USA and the UK. Next, section
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3 presents a comparative study of the effects of private-employer-provided, public-employer-

provided, and self-financed training programs on individuals’ wages. Finally, section 4

presents concluding remarks and policy implications.

2 Data Description

We utilize data from the British Household Panel Survey (BHPS) and the American Na-

tional Longitudinal Survey of Youth of 1979 (NLSY79) to construct two independent panels

covering the periods 2001-2008 for the BHPS and 1988-2006 for the NLSY79. Each panel

contains information on training, wages, educational achievement, and other individual char-

acteristics. In both cases, the working samples were limited to individuals between the ages

of 18 and 65 at the time of the interviews; who are not full-time students, retired, disabled,

or out of the labor force due to maternity or family care; and who are not part of the armed

forces. For the UK, this leaves us with an 8-year panel of 10786 individuals and a total of

44,177 individual-year observations. For the US, this leaves us with a 19-year panel of 3415

individuals and a total of 36,095 individual-year observations. As described below, we use

this information to put together a joint dataset of comparable variables.

The BHPS is a survey that has followed the same nationally representative sample of

individuals in the UK since 1991. The original sample included 10300 British individuals

over sixteen years old. In addition, two survey extensions added nationally representative

samples for Wales and Scotland in 1999, and for Northern Ireland in 2001. In the paper,

we utilize data only from waves k (2001) through r (2008) of the BHPS. This allows us to

utilize a larger cross sectional sample and to preserve consistency in the measure of training;

as a new format for the training-related questions was introduced after the 1998 wave. In

this new format, the questions cover up to three training episodes since September of the

previous year and provide information on where the training occurred, its duration, and how

it was financed.
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The BHPS surveys are conducted mainly between September and November. The surveys

asks individuals whether or not they have received any training (other than that obtained

via full-time education) and to report how many training episodes they have taken part of

since September of the previous year. If the individuals report having received training, the

survey then asks them for detailed information about the three most recent episodes. This

information includes the sources of financing used, broken down into the following categories:

1- Training was provided free of charge. 2- Individual paid for the training (self-financed)

3- Employer or future employer paid. 4- Training paid by government programs such as the

New Deal Scheme or the Training for Work program. 5- Other. The survey also contains

information on the job status of the individual (employed for pay, self-employed, unemployed,

or not in the labor force) and on the type of employer if applicable (private firm, local or

national government office, or self-employed).4

In turn, the data for the USA comes from National Longitudinal Survey of Youth of 1979

(NLSY79). The NLSY79 follows a sample of 12,686 individuals who were 14 to 22 years old

in 1979, with annual interviews until 1994 and biannual interviews from 1996 to 2006. The

questions on training change in 1989. From 1989 onwards, the survey records information

on up to 4 new training episodes per wave and up to two episodes that were not completed

at the time of the previous interview, making it one of the best sources of information on

training at the individual level, and allowing for a precise match of the information contained

in the training variables constructed with the BHPS survey.

As with the BSHP, the NLSY survey also records the detailed information regarding the

source of financing for all training episodes. The specific categories of financing considered

4At first glance, the fact that detailed information in the BHPS is recorded only for the three most
recent episodes (and not on the total episodes actually experienced) seems to be a cause of concern for the
analysis. A closer look at the data, however, suggests that concerns about the underreporting of training
are not likely to bias the results significantly. In the survey, even though no information is collected for any
training programs beyond the third, respondents are asked to report the total number of training courses
received. Approximately 96% of all the individuals in the sample report having fewer than 4 training courses
in any given year; and about 90% of those who report having received at least 1 training report fewer than
4 training courses. Thus, even though in our study we utilize only the training episodes for which we have
detailed information, we believe this is not likely to bias our results.
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in the NLSY survey are: 1- Self or Family (self-financed). 2- Employer. 3- Training paid

by government programs such as the job-training partnership act, the trade adjustment act,

the job corps program, the work incentive program, the veterans’s administration, or the

vocation rehabilitation programs. 4- Other. Also similar to the BSHP, the NLSY contains

information on the job status of the individual (employed for pay, self-employed, unemployed,

or not in the labor force) and on the type of employer if applicable (private firm, local or

national government office, or self-employed). Thus, the training variable definitions used

are identical across the BSHP and NLSY79 samples.

We classify training episodes into three main categories: private-employer-financed, when

training is paid by the individual’s employer and that employer is a private firm; public-

employer-financed, when training is paid by the individual’s employer and that employer

is a local or national government office; and self-financed, when the training courses are

paid by the individual who received the training. The sum of all training episodes in these

main categories is calculated and recorded as a separate variable called “aggregate training”.

Programs financed by third parties, including government funded training programs aimed

at the unemployed and disadvantaged, are not used in the analysis. Programs which are

reported to be provided free of charge are also excluded.

We record the number of training episodes received by an individual, for all training

categories and during all years in our sample period. We also compute stock measures of

training by adding all training episodes of a particular category that were received by an

individual since the first year of the sample and until the year in course. The resulting

stock measures are labeled Private tr (for private-employer-financed training), Public tr (for

public-employer-financed training), Self tr (for self-financed training), and Aggregate tr (for

the aggregate training category). The conversion of training to a stock variable is essential

for our study, since it allows us to capture a measure of the human capital accumulated by

an individual.

In addition to the training variables, we construct variables for the individuals log hourly
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wages (Wages), a dummy equal to one if the individual was a private-sector worker (Private

sector), a dummy for male (Male), age, educational attainment dummies for High School (HS

and more) and College (College). The variable construction is consistent across panels, with

some minor differences. In the case of hourly wages, for example, we utilize the actual hourly

wages for both the BHPS and the NLSY, but for the case of the BHPS, when information on

wages was missing, we replaced it with information on the usual or expected hourly wages

(as reported by the individual).

Summary statistics for the most important variables in our datasets are shown in table

1. The corresponding definitions are provided in table 8 of the appendix. As shown in table

1, the educational attainment is very similar across the UK and the US samples. College

graduates are 21% of the sample in the BHPS and 27% in the NLSY. Individuals with high

school, but no college diploma, amount to 68 and 65% respectively. The proportion of males

is also similar across datasets, 47% for the BHPS and 50% for the NLSY. Note that since

our regressions will be controlling for these background characteristics, moderate differences

across samples should not present difficulties when interpreting the results. Table 1 also

shows that all stock measures of training are larger in the UK than in the USA, which

suggest that training is more frequent in the UK.

To obtain a better idea of the observed incidence of training, we present in Table 2

the annual -as opposed to cumulative- incidence of employer-paid and self-financed training

episodes for both public and private sector workers. Columns represent worker groups: public

or private sector workers in either the US or UK, and rows represent employer financed and

self financed training episodes. Each cell is then the average annual training episodes that

are either employer or self financed for the relevant worker group.

The table provides a number of insights into the incidence of training. First, a comparison

of the two rows shows that in both sectors most training is financed by the employer and

not by the individual himself. Second, public sector employees have much higher levels of

training than their private sector counterparts: the aggregate number of training episodes

10



Table 1: Summary statistics

sample variable mean sd max min N
NLSY aggregate tr 0.98 1.61 15.00 0.00 36095.00

public tr 0.08 0.50 8.00 0.00 36095.00
private tr 0.79 1.43 15.00 0.00 36095.00
self tr 0.01 0.11 1.00 0.00 36095.00
college 0.27 0.44 1.00 0.00 36095.00
hs and more 0.65 0.48 1.00 0.00 36095.00
private sector 0.94 0.24 1.00 0.00 36095.00
male 0.50 0.50 1.00 0.00 36095.00
wage 6.84 0.70 13.96 0.20 36095.00

BHPS aggregate tr 1.94 2.90 27.00 0.00 44177.00
public tr 0.69 1.98 27.00 0.00 44177.00
private tr 0.96 2.07 24.00 0.00 44177.00
self tr 0.05 0.25 3.00 0.00 44177.00
college 0.21 0.41 1.00 0.00 44177.00
hs and more 0.68 0.47 1.00 0.00 44177.00
private sector 0.69 0.46 1.00 0.00 44153.00
male 0.47 0.50 1.00 0.00 44177.00
wage 1.56 0.49 5.55 -6.50 44177.00

for private sector workers is .1 in the US and .3 in the UK. For public sector workers these

numbers are .17 and .5 respectively.

Finally, this table also shows that training is indeed more prevalent in the UK than in

the US. Adding up the columns under “Total” shows that workers in the US participate in

.11 training episodes in average, while the number is .36 for workers in the UK. While the

NLSY does report lower training incidence than other US surveys, such as the Survey of

Income and Program Participation, the differences seen here most likely reflect a higher use

of formal training channels in the process of skill acquisition among UK individuals5

5Our findings regarding the average incidence of training in the UK are similar to those reported in
Arulampalam et al (2003) and Arulampalam et al (2004), who study earlier waves of the BHPS and the
European Household Panel surveys, respectively.
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Table 2: Incidence of training

Govt Private Total
US UK US UK US UK

Employer 0.16 0.44 0.09 0.26 0.10 0.31
Self 0.01 0.06 0.01 0.04 0.01 0.05

2.1 Basic Facts about Training in the UK and the USA.

We now present descriptive evidence regarding the three questions that guide this paper.

With regards to whether individuals who receive training are selected differently in the

private sector than in the public sector, figure 1 illustrates how training is assigned across

individuals who have a college degree and those who do not. Selection here is observed in

the form of higher number of training episodes for college graduates, who plausibly are faster

learners, than for non college graduates. We see that in both countries selection exists in

the public and private sectors. However, the extent of selection seems to be larger in the

private sector. The ratio of training episodes assigned to college vs. non college graduates

is 1.4 and 1.31 in the US and UK public sectors respectively and is 1.67 and 1.74 , in the

same order, for the private sector. This simple comparison thus suggests that while both

public and private employers select their more able workers to receive training, the selection

is more pronounced in the private sector.

Selection is likely to be based both on observed characteristics (such as education, gender,

race) and characteristics that may be observable to the employer but not observed in our

data (such as ability, enthusiasm, related work experience). In the next section, we examine

the possibly more interesting question of selection based on characteristics that are observed

by the firm but are not documented in our dataset.

We turn now to the question of the wage effects of training. In this section, we examine

the simple correlations between these variables. Table 3 shows the correlation between

our stock measure of aggregate training and individual wages for government and private

workers in both countries, with p-values shown below the estimates. Note that in all cases the

12



Figure 1: Selection into training based on college degree
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correlations are positive, suggesting there is a positive effect of training on wages, regardless

of the type of employer. In the next section, we examine whether these indicative results

stand more rigorous econometric analysis, including controlling for individual characteristics,

and partialing out individual fixed effects.

Finally, table 4 presents correlations between the stocks of public-employer-provided and

private-employer-provided training and wages of both public and private sector workers.

This table illustrates the extent to which training is portable across sectors. If training is

portable, public sector training increases wages when workers migrate to the private sector,

and vice versa. Note that in both countries the correlation between wages and same sector

training is larger than that between wages and the other sector training. Only in the case

of private training and wages of UK public servants the correlation is no different from zero,

suggesting that the skills learned in the private sector are not rewarded in the public sector.

Otherwise, the raw data does suggest some degree of portability. We also revisit this issue

in the next section.

Table 3: Training-wage correlations

Govt Private
US 0.27 0.19

0.00 0.00
UK 0.18 0.25

0.00 0.00

Table 4: Portability of training

US UK
Govt Private Govt Private

Pub training 0.29 0.04 0.19 0.05
0.00 0.00 0.00 0.00

Priv training 0.08 0.21 0.00 0.26
0.00 0.00 0.99 0.00
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3 Regression Analysis

As is standard in the literature, we focus on estimating the reduced form effect of training

on wages. This approach reduces what can be a complex task of estimating a system of

equations, to a simpler estimation of one single equation and a small set of coefficients. It is

then worth discussing the theoretical arguments behind our empirical exercise. The standard

theory on the effects of training on wages is laid out in Becker (1962). In Becker’s model,

training is thought to increase the set of skills available to an individual worker and thus,

his productivity. The skills acquired through training can be general (training leading to

the accumulation of skills that can be used in other jobs, or firms) or firm-specific (training

leading to the accumulation of skills that cannot be used in other jobs, or firms).

In a competitive labor market workers would have an incentive to pay for general training,

since workers’ wages increase together with the productivity gains it generates either for his

current or future employer. In contrast, when the training is firm specific, the workers have

no incentive to pay for it and it is the firm who has the incentive to pay. The reason for this

is that when training is specific to the firm, the worker’s reservation wage without training

is no different that his reservation wage with training; but the worker’s productivity with

training is greater than his productivity without. Nonetheless, if a bargaining process takes

place between the worker and the firm over the wages before and after training, then it

is possible for both the firm and the worker to have an incentive to pay for firm-specific

training.

A flaw associated with this set of standard theoretical predictions is that it does not

match the available evidence regarding how training is financed. Acemoglu and Pischke

(1999), for example, observed that much of the training that is financed by the employer is

also general in nature. Consequently, in order to better explain these facts, newer theoretical

models often deviate from the competitive assumption by explicitly including some degree

of monopsonistic power by the firm, significant between-jobs switching costs, or asymmetric

information regarding the workers’ skills, among other elements.
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In all these models, employer-provided training is linked to higher wages via an increase

in productivity, even when the gains in productivity are shared between the worker and the

employer. Only when the firm has complete monopsonistic power it is possible for training

not to be linked to higher wages. Similarly, self-financed training is linked to higher wages,

either because it increases the worker’s productivity in his current job or because it allows

him to acquire skills needed for a different, higher-paid job. It is not clear, however, whether

employer-financed training would have greater (or smaller) wage effects than self-financed

training.

In turn, with regards to the effect of public-employer provided training on the wages of

workers, the theoretical arguments available are less conclusive. There is a literature that

explores publicly funded training programs for disadvantaged groups like the unemployed

or disabled; but this literature does not match our focus. In here, we are interested in

exploring the effects of training paid by the public sector on the wages of workers. So, in

some ways, the type of public-employer-financed training that we study in this paper re-

sembles private-employer-financed training. However, the fact that many public institutions

are not disciplined by competitive markets makes it difficult to interpret wages as a mea-

sure of productivity, like it is usually done for the private sector. Furthermore, given the

bureaucratic mechanisms that often govern the determination of wages and job advance-

ment opportunities in the public sector, it is also very difficult to interpret the training-wage

or training-productivity relationships as causal. The relationship between public-employer

provided training and wages is thus highly unexplored.

This is why it is misleading to compare coefficients across sectors. For concreteness,

suppose that the public sector requires employees one training program to gain promotion,

even though the training in question does not add any useful skill in the new job. Suppose

now that, concerned with the lack of training of public sector employees, the requirement

for promotion is increased to two training programs. Even though the returns to training

are nil, and the coefficient on training for public employees should be zero if this coefficient
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were to measure productivity, we will observe a positive coefficient in the first case of low

training requirements, and the same coefficient will be halved in the second case. Before we

have a better understanding of how individuals are promoted and are assigned to training

in the public sector, no useful information can be derived from these coefficients regarding

the exact role that training may play on the productivity of a public employee.

3.1 Statistical model

Our main econometric specification follows that of Booth and Bryan (2005); where individual

wages are a function of human capital stocks and other characteristics. In this specification,

the effects of training on individual hourly wages are thought to be captured by the following

equation:

Wagei,t = β0 + β1Private tr + β2Public tr + β3Self tr + β4Y + µi + υi,t. (1)

Where Wagei,t is the natural logarithm of the hourly wage of an individual i at time t,

Private tr is the cumulative number of private-employer-financed training episodes received

up to that point in time, Public tr is the cumulative number of public-employer-financed

training episodes received up to that point in time, and Self tr is the cumulative number

of self-financed training received up to that point in time. The training received by an

individual is then treated as a stock. Finally, Y is a vector of control variables, including

our gender dummy (Male), educational attainment indicators, and a quadratic age term.

The error term in this model is composed by an individual, time invariant effect µi and

an individual time-variant effect υi,t. We attempt to address potential estimation biases

as much as possible with the data at hand. A particular concern is that the presence of

unobserved individual components correlated with both training and earnings (and the error

term µi) can lead to biased estimates of the training coefficients. If, for example, more able

or self-motivated individuals were more likely to receive training, then the standard OLS
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estimation of equation (1) would yield upward-biased coefficients on the different training

measures, since they would be capturing the unobserved effect of ability (or motivation)

on earnings. When such unobserved factors do not vary across time, however, one can

effectively eliminate this source of bias by taking advantage of the time dimension in the

data and estimating the parameters of interest using individual fixed-effects.

We thus rely on fixed-effects estimations for our analysis, and provide standard OLS

estimations for comparison purposes. However, even though the estimated coefficients that

result from the fixed-effects estimation of equation (1) are free of potential biases resulting

from time-invariant unobserved components, they are not free from potential biases related

to time-variant unobserved components. In equation (1), the term υi,t is a time-variant

individual component of the error term. If this error component is related to the indepen-

dent variables, then our estimation of equation (1) using fixed-effects would suffer still from

potential biases.

Besides the problem of identifying potential causality and self-selection biases in the

estimated coefficients, the conclusions obtained from an estimation of equation (1) face a

more fundamental limitation: that one can not observe productivity directly, but only wage

rates. When identifying the effects of training, one is ultimately interested in how much

more productive an individual becomes after obtaining an extra unit of training. In the

private sector, an argument can be made that competitive wages should approach marginal

productivities (see Hellerstein et al (1999) and Lazear (1979), among others, for qualifications

to this argument). In the public sector, as mentioned before, this argument is harder to

make. Instead, any effects of training on wages implied by our estimation of the parameters

in equation (1) could rather be interpreted as the existence of a career ladder in the public

sector, where training allows workers to move up or down the ladder.

One might obtain a clearer picture of how the training provided by public employers

affects the productivity of workers, by looking at the portability of these training episodes.

That is, by examining whether public-employer-provided training has positive effects on the
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wages of workers when they migrate to the private sector. If in fact these training programs

have an effect on productivity, then that effect should reflect in the salaries of workers even

after they migrate from one sector to the other.

In order to do that, we modify our baseline specification to include several interaction

terms designed to capture the differential effects of public-employer-provided and private-

employer-provided training. In particular, we estimate the following modified equation:

wagei,t = β0 + β1Private tr + β2Public tr + β3Self tr + β4Private sector + θY (2)

+β5Private tr × Private sector + β6Public tr × Private sector + µi + υi,t.

Where the variable private sector is a dummy variable equal to 1 if the individual is currently

working for a private employer. All other variables are defined as before.

The estimation of equation (2) allows us to identify differential effects of each type of

training for both public and private sector workers. Here, the interaction terms “switch on”

when the training recipient is currently a private sector worker, and become equal to zero

in the case of a public sector worker. Note that an extra private-employer financed training

program increases a private workers wage by Private tr + Private sector × Private tr

percent, while it increases the wage of the same worker if she migrated to the public sector

by Private tr percent. We expect the coefficient on Private sector × Private tr to be

nonnegative since this private-employer-provided training is aimed at private sector workers.

A useful way to measure the portability of private training episodes is through the ratio

Ppriv = Private tr
Private tr+Private sector×Private tr

. Maximum portability of private-employer-provided

training implies a value of Ppriv = 1, since in this case we should observe the same, positive

effects in both sectors (and therefore (Private sector×Private tr = 0) while Private tr > 0).

In contrast, minimum portability of private-employer-provided training implies a value of

Ppriv = 0, since in this case we should observe this type of training is only valuable in the

private sector (so that Private sector × Private tr > 0 but Private tr = 0).
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Similarly, regarding the portability of public-employer-provided training, the correspond-

ing measure is the ratio Ppub = Public tr+Private sector×Public tr
Public tr

, or the ratio between the re-

turns to public training for private workers (the numerator) versus its return to public

sector workers (the denominator). Note that, as this type of training is designed for pub-

lic sector workers, we should expect the coefficient on Private sector × Public tr to be

non positive. Thus, as before, maximum portability of public-employer-provided training

corresponds to Ppub = 1, since in this case we should observe the same, positive effects

in both sectors (so that Private sector × Public tr = 0 while Public tr > 0). Minimum

portability of public-employer-provided training implies a value of Ppub = 0, since in this

case we should observe this type of training is only valuable in the public sector (so that

Private sector × Public tr = −Public tr < 0 ).

3.2 Results

The results of our estimations are presented in tables 5 to 7. Tables 5 and 6 present the

results of using equation (1) in the econometric specification. Table 7 presents the results

of using equation (2) instead. Table 5 shows the results on the wage effects of training for

the US sample. Column 1 presents OLS estimates of the baseline model using aggregate

training episodes only. Column 2 presents the corresponding OLS estimations when the

different categories of training are used instead. As shown, the results suggest a strong,

positive relationship between aggregate training and wages. Furthermore, when the training

categories are disaggregated, both private and public employer financed training appear

positively and significantly associated with wages; but no such relationship appears in the

case of self-financed training.

Columns 3 and 4 of table 5 add quadratic terms to the specification, allowing for nonlinear

returns to training. Except for self-financed episodes, all linear terms are positive and the

quadratic terms are negative, suggesting positive but decreasing marginal returns to training.

The coefficient on self financed episodes is negative so, at least at low levels of training, the
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correlation between such training programs and wages is negative.

Finally, the fixed effects estimation of the baseline model are shown in columns 5 and

6. These are our preferred estimations since they are free of potential endogeneity biases

resulting from time-invariant omitted variables. In column 5, the coefficient on aggregate

training is positive and significant. Its magnitude implies that an extra training episode of

average duration increases wages by 2 percent. In turn, column 6 shows estimates for the

disaggregated training categories. There again, the estimated coefficients indicate wages are

positively affected by both public and private training, while we obtain a puzzling negative

coefficient on self financed training.

Table 6 shows the corresponding results for the UK sample. The results for the UK are

very similar to those obtained for the US. The estimated coefficient on aggregate training

is positive and significant. The coefficients on the private-employer-provided and public-

employer-providing training are also positive and significant, and similar in magnitude across

specifications. Overall, however, the effects of training on wages seem smaller in the UK than

in the US.

The previous results must be interpreted as the value of training averaged across sectors.

The coefficient on private training in column 6, for instance, reflect the higher wages earned

by workers with more private training programs both in the private and in the public sector.

Next, we examine the differential effects of each type of training for both public and private

sector workers. Such differentiation will allow us to study the question of the portability of

training across sectors, and the selection of training recipients within each sector.

Table 7 presents the results of estimating equation 2 with standard OLS and FE tech-

niques. The table shows the results for both US (first three columns), and UK (last three

columns) workers. For the issue of portability, we first examine to what extent private sector

training is portable, that is, increases workers wages when they migrate to the public sector.

Then, we study the portability of public training.

For the US, the coefficient on Private tr is positive and significant in both the OLS
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(columns 1 and 2) and FE (column3) specifications. The coefficient on the interaction

Private sector × Private tr is positive and significant in the OLS estimates but the signif-

icance disappears in the FE estimates. Our preferred FE specification then indicates that

the skills provided by private employers are rewarded in the form of higher wages even in the

case of workers that migrate to the public sector. For the UK data, however, the opposite is

true. Here (column 6), private training has a positive and significant value for private sector

workers, but it has no value in the public sector. Our preferred specification then indicates

that the skills provided by private employers in the UK does not translate in higher public

sector wages.

In turn, with regards to the portability of public training, the evidence displayed in table

7 shows that the coefficient on Public tr is everywhere positive and significant, while the

coefficient on the interaction term is, at least in the FE columns, no different from zero.

Public training then seems fully portable in both datasets. Both in the UK and the US, the

training that is provided to public workers is later valued in the form of higher salaries when

workers migrate to the private sector

Finally, the question of selection into training based on unobserved characteristics can

also be examined using table 7. The important observation is that if there is selection

based on individual attributes that make training more valuable to the worker, such as her

ambition, drive, or learning ability, the measured returns to training should decrease after

controlling for these time invariant attributes. Our strategy to identify selection is then to

compare OLS and Fixed Effects coefficients.

Recall that the returns to private sector training for private sector workers is Private tr+

Private tr×Private sector. For the US, this effect is .07 in the OLS specification of column

2, and drops to .04 in the FE specification of column 3. For the UK, similarly, the sum of the

two coefficients is .048 in the OLS estimates (column 5), and .01 in the FE estimates (column

6). As mentioned before, such drop in the measured returns to training in the private sector

is an established result in the literature. For public sector workers, the returns to public

22



sector training is the coefficient on Public tr. In the US this coefficient is the same in the

OLS and FE estimates of columns 2 and 3, indicating that no selection takes place. In the

UK, by contrast, the coefficient drops from .02 (column 5) to .007 (column 6), suggesting

there is some selection taking place.

In both the OLS and the FE models, the R-squared statistic is low. A low R-squared

in these regressions only means that a number of factors not included in the equation, as

well as pure randomness, also have explanatory power for the observed variation of the

dependent variable, in this case wages. Noticeably, omitting variables has no consequence

for the identification of a casual effect between training and wages unless one or more of the

omitted variables are correlated with training and wages simultaneously (which is another

way to phrase the problem of endogeneity). As explained before, this potential endogeneity

problem is likely to affect the OLS estimates more than the FE estimates. In the particular

case of the FE models, since the individual-specific means of each variable are removed, the

estimates are not based on differences across individuals, only across time for each individual.

This is the reason why the R squared values are lower in the FE regressions than in the OLS

regressions. This is also the reason why we prefer the FE estimates over the OLS estimates.

4 Summary of Results and Policy Implications

This paper provides a comparative study of different types of employer-provided training for

both the US and the UK. Overall, we find that training is more prevalent in the UK than in

the USA. In our data, the average worker in the US reported having 0.27 training episodes

per year; while the average worker in the UK reported having 0.79 training episodes per

year. This finding applies equally for workers in the private and public sectors. The average

number of training episodes reported by a private-sector worker in the US equaled 0.25,

compared to 0.7 in the UK. Similarly, the average number of training episodes reported by

a public-sector worker in the US equaled 0.02, compared to 0.1 in the UK.
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At the same time, we find that ratios of employer-provided training to self-financed

training are very similar across the private sectors in these countries but not so in the public

sector. In line with previous literature, we find that most of the training that takes place in

the private sector is financed by the employer and not the employee. The ratio of employer-

provided training to employee-financed training in the private sector is 1.77 in the US and

1.70 in the UK. In contrast, the ratio of employer-provided training to employee-financed

training in the public sector is 1 in the US and 1.5 in the UK. The differences in the amount

of training provided suggests there are important differences in the provision of training

between these two nations and that government policies are at least partially responsible for

those differences.

That training is provided by private-sector employers should not be surprising. On-the-

job training is widely regarded as the main channel through which firms equip their workers

with the skills required to adapt to new technologies and become more productive. On-the-

job training is also likely to be complementary to investments in physical capital. Employers

then have a clear motive for providing their workers with training. Neither should it be

surprising that private-sector employers select their most able workers as the ideal recipients

of training; for these workers are more likely to provide the highest return to investment.

The evidence we discussed in this paper is consistent with that view. This evidence

suggests that private sectors in the US and the UK are highly selective of the workers they

train. When looking at the number of training episodes received by individuals with different

levels of education, for example, we find that college educated workers in the private sector

receive much more training than non-college graduates. In the US private sector, the ratio

of training episodes received by college graduates to those received by non-college graduates

equaled 1.67 and for the UK that ratio was 1.74.

In contrast, when we analyze the training decisions in the public sector we find evidence

of a much weaker selection process. Looking at the education levels again, the ratio of

training episodes received by college graduates to those received by non-college graduates
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equaled 1.31 in the UK public sector and 1.4 in the US public sector. These numbers imply

a 32% reduction in education-based selectivity of the UK public sector compared to that of

the private sector, and a 20% reduction in the selectivity of the US public sector compared

to the private sector. The evidence regarding selectivity based on unobserved components,

also points to a smaller selectivity taking place in the public sector and, in the case of the

US public sector, the evidence suggests that no selectivity of that kind takes place at all.

Such a lack of selectivity suggests that public sector employers allocate resources less

efficiently than their private sector counterparts and suggests a challenge for policy makers.

Our results show that training, like other forms of human capital formation, yields important

benefits to the productivity of workers. However, in order to maximize these benefits, training

should presumably be given to those who are more able to begin with and who are more likely

to experience greater gains in productivity. We find evidence that public sector employers

are not as efficient as private employers in that function. Thus, one policy implication that

may be derived from our results is the need for public institutions to reform the reward

mechanisms; such that training is given on the base of merit and productivity.

With regards to the effects of training, we find evidence that employer-provided training

is positively and significantly associated with workers’ wages; both in the private and the

public sectors. Self-financed training, however, is not found to have a positive effect on

wages. These findings then suggest a second policy implication: that any incentives given

for the training of the workforce should target the employer and not the employee. Ms.

Thatcher’s remarks thus coincide with our findings in that training is likely to yield greater

benefits when it is led by the knowledge and needs of the employer.

The returns to private sector training in general are lower for the UK. In our preferred

specifications, an additional episode of training is associated with a 2% increase in wages

for the US and with a 0.7% increase for the UK. When broken down into categories, an

additional training episode provided by a private-sector employer is associated with a 4%

increase in the wages of a private sector worker in the US and with a 1% increase in the UK.
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Given that training is found more frequently in the UK, this finding might be rationalized

as reflecting a degree of decreasing marginal returns. But the difference in the returns to

training between the US and the UK is striking; specially when looking at the returns of

public-employer-provided training. Future studies then should question what the optimal

level of training is, and whether the returns to public-employer provided training justify the

costs.

We also find another important difference in the returns to training across the US and

the UK. Both in the UK and the US the skills provided by public employers are rewarded in

the form of higher wages; even in the case of workers that migrate to the private sector. This

finding reinforces the notion that training indeed adds to the productivity of workers and

that the private sector employers effectively reward that productivity with higher wages.

The skills provided by former private employers in the US are also rewarded with higher

wages when workers migrate from the private to the public sector. In the UK, however, the

skills provided by former private employers are not rewarded when workers migrate to the

public sector.

The evidence then suggest that wages in the public sector might not always be tied to

productivity. It may also help explain differences in the efficiency of public institutions in

the US and the UK. In general, public institutions should be better off when the quality of

its workforce is high. But if general skills and productivity are not effectively rewarded in

public sector jobs, then the incentives for highly productive individuals to work in the public

sector will diminish and the efficiency of public institutions would be negatively affected.

Thus, a final policy implication of this study is that public institutions should develop incen-

tive schemes that reward all skills accumulated by individuals, including those accumulated

outside the public sector.
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Table 5: Wage effects of training: NLSY

OLS1 OLS2 OLS3 OLS4 FE1 FE2
(1) (2) (3) (4) (5) (6)

Aggregate tr .07 .12 .02
(.002)∗∗∗ (.005)∗∗∗ (.003)∗∗∗

Private tr .07 .13 .02
(.003)∗∗∗ (.005)∗∗∗ (.004)∗∗∗

Public tr .10 .16 .06
(.007)∗∗∗ (.02)∗∗∗ (.01)∗∗∗

Self tr -.01 -.04 -.05
(.008) (.02)∗∗∗ (.01)∗∗∗

Aggregate tr sq -.01
(.0008)∗∗∗

Private tr sq -.01
(.0009)∗∗∗

Public tr sq -.01
(.004)∗∗∗

Self tr sq .01
(.005)∗∗

College .57 .56 .56 .55 -.004 -.004
(.01)∗∗∗ (.01)∗∗∗ (.01)∗∗∗ (.01)∗∗∗ (.03) (.03)

HS and more .23 .22 .22 .22 -.04 -.03
(.01)∗∗∗ (.01)∗∗∗ (.01)∗∗∗ (.01)∗∗∗ (.03) (.03)

Male .32 .32 .32 .32
(.007)∗∗∗ (.007)∗∗∗ (.007)∗∗∗ (.007)∗∗∗

Age .07 .07 .06 .06 .11 .11
(.007)∗∗∗ (.007)∗∗∗ (.007)∗∗∗ (.007)∗∗∗ (.006)∗∗∗ (.006)∗∗∗

Age squared -.0009 -.001 -.0008 -.0008 -.001 -.001
(.0001)∗∗∗ (.0001)∗∗∗ (.0001)∗∗∗ (.0001)∗∗∗ (.0000801)∗∗∗ (.0000801)∗∗∗

Obs. 36095 36095 36095 36095 36095 36095
R2 .15 .16 .16 .16 .03 .04

*** significant at 1%,** significant at 5%,* significant at 10%
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Table 6: Wage effects of training: BHPS

OLS1 OLS2 OLS3 OLS4 FE1 FE2
(1) (2) (3) (4) (5) (6)

Aggregate tr .02 .04 .007
(.0007)∗∗∗ (.002)∗∗∗ (.001)∗∗∗

Private tr .03 .04 .009
(.001)∗∗∗ (.002)∗∗∗ (.001)∗∗∗

Public tr .03 .05 .007
(.001)∗∗∗ (.002)∗∗∗ (.001)∗∗∗

Self tr -.01 -.01 -.001
(.002)∗∗∗ (.005)∗∗∗ (.004)

Aggregate tr sq -.001
(.0001)∗∗∗

Private tr sq -.001
(.0002)∗∗∗

Public tr sq -.002
(.0002)∗∗∗

Self tr sq .0004
(.001)

College .60 .60 .59 .60 .10 .10
(.008)∗∗∗ (.008)∗∗∗ (.008)∗∗∗ (.008)∗∗∗ (.03)∗∗∗ (.03)∗∗∗

HS and more .23 .23 .22 .23 .01 .01
(.007)∗∗∗ (.007)∗∗∗ (.007)∗∗∗ (.007)∗∗∗ (.02) (.02)

Male .21 .20 .21 .20
(.004)∗∗∗ (.004)∗∗∗ (.004)∗∗∗ (.004)∗∗∗

Age .06 .06 .06 .06 .06 .06
(.001)∗∗∗ (.001)∗∗∗ (.001)∗∗∗ (.001)∗∗∗ (.002)∗∗∗ (.002)∗∗∗

Age squared -.0006 -.0006 -.0006 -.0006 -.0006 -.0006
(.0000151)∗∗∗ (.000015)∗∗∗ (.0000151)∗∗∗ (.000015)∗∗∗ (.0000278)∗∗∗ (.0000279)∗∗∗

Obs. 44177 44177 44177 44177 44177 44177
R2 .28 .28 .28 .29 .05 .05

*** significant at 1%,** significant at 5%,* significant at 10%

28



Table 7: Portability of training

OLS1US OLS2US FEUS OLS1UK OLS2UK FEUK
(1) (2) (3) (4) (5) (6)

Private tr .03 .03 .04 -.005 -.008 -.004
(.02)∗ (.02)∗ (.02)∗∗ (.005) (.004)∗ (.004)

Public tr .10 .06 .06 .03 .02 .007
(.009)∗∗∗ (.009)∗∗∗ (.01)∗∗∗ (.001)∗∗∗ (.001)∗∗∗ (.001)∗∗∗

Self tr -.02 -.01 -.05 .0001 -.01 -.0008
(.008)∗∗∗ (.008) (.01)∗∗∗ (.003) (.002)∗∗∗ (.004)

Private sector × Private tr .07 .04 -.02 .06 .04 .01
(.02)∗∗∗ (.02)∗∗ (.02) (.005)∗∗∗ (.004)∗∗∗ (.004)∗∗∗

Private sector × Public tr .01 .02 .006 .004 -.009 -.003
(.02) (.02) (.02) (.005) (.004)∗∗ (.003)

Private sector -.18 -.17 .009 -.17 -.12 -.05
(.02)∗∗∗ (.02)∗∗∗ (.02) (.006)∗∗∗ (.005)∗∗∗ (.007)∗∗∗

College .56 -.004 .58 .10
(.01)∗∗∗ (.03) (.008)∗∗∗ (.03)∗∗∗

HS and more .22 -.03 .22 .009
(.01)∗∗∗ (.03) (.007)∗∗∗ (.02)

Male .32 .22
(.007)∗∗∗ (.004)∗∗∗

Age .07 .11 .06 .06
(.007)∗∗∗ (.006)∗∗∗ (.001)∗∗∗ (.002)∗∗∗

Age squared -.001 -.001 -.0006 -.0006
(.0000999)∗∗∗ (.0000801)∗∗∗ (.0000149)∗∗∗ (.0000279)∗∗∗

Obs. 36095 36095 36095 44153 44153 44153
R2 .05 .16 .04 .08 .29 .05

*** significant at 1%,** significant at 5%,* significant at 10%
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5 Appendix

Table 8: Variable description

variable description
Aggregate tr accumulated number of training episodes
Public tr accumulated public training episodes
Private tr accumulated private training episodes
Self tr accumulated self financed training episodes
Male dummy for male
College dummy for college degree
HS and more dummy for high school and more
Private sector dummy for working in the private sector
Wage log wage rate, constant prices
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