IZA DP No. 2774

Human Capital Spillovers and Economic Performance
in the Workplace in 2004: Some British Evidence

Renuka Metcalfe
Peter J. Sloane

DISCUSSION PAPER SERIES

May 2007




Human Capital Spillovers and Economic
Performance in the Workplace in 2004:
Some British Evidence

Renuka Metcalfe
WELMERC, University of Wales Swansea

Peter J. Sloane

WELMERC, University of Wales Swansea
and 1ZA

Discussion Paper No. 2774
May 2007

IZA

P.O. Box 7240
53072 Bonn
Germany

Phone: +49-228-3894-0
Fax: +49-228-3894-180
E-mail: iza@iza.org

Any opinions expressed here are those of the author(s) and not those of the institute. Research
disseminated by IZA may include views on policy, but the institute itself takes no institutional policy
positions.

The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center
and a place of communication between science, politics and business. I1ZA is an independent nonprofit
company supported by Deutsche Post World Net. The center is associated with the University of Bonn
and offers a stimulating research environment through its research networks, research support, and
visitors and doctoral programs. IZA engages in (i) original and internationally competitive research in
all fields of labor economics, (ii) development of policy concepts, and (iii) dissemination of research
results and concepts to the interested public.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion.
Citation of such a paper should account for its provisional character. A revised version may be
available directly from the author.


mailto:iza@iza.org

IZA Discussion Paper No. 2774
May 2007

ABSTRACT

Human Capital Spillovers and Economic Performance
in the Workplace in 2004: Some British Evidence

This paper considers the impact of education and training on both individual and co-worker
pay and establishment performance using the matched employer-employee data in WERS
2004, the panel dataset 1998-2004 and the new Financial Performance Questionnaire. This
enables us to assess the impact of workplace education and training using both subjective
(managers’ assessments) and objective data on productivity, profits and establishment
survival. We establish that workplace education and training can have positive impacts on
establishment financial performance, survival and growth. In contrast to extant studies, it was
found that the square and the interaction between own and co-workers years of training also
have a positive and significant impact on hourly pay. We find evidence indicating that
establishments with 60% or more of workers trained have a higher establishment
performance and also have a powerful impact on the likelihood of establishment survival.
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1. INTRODUCTION

It is well known that an individual’s human capitahs a strong impact on earnings.
Relatively few studies, however, have examinedptoposition that there are possible
externalities arising from the human capital of vemkers within particular
establishments through such factors as informastwaring, skill complementarity and
training by co-workers, particularly in environmergmphasising team work. Battu,
Belfield and Sloane (2003), using WERS 1998, fouhdt there was a strong and
significant effect on own earnings arising from #wtication of co-workers in addition to
the effect of own education. Working with othexach of whom had 12 years (one
standard deviation of additional education) woutihdt own earnings by 11.1 per cent.
Or, put another way, an additional year of a sirggldeague’s education is worth about
3.2 per cent of an additional own year of educatiddlearly, workers benefit from
working in more educated workplaces, but what alibet employers? WERS 1998
asked managers whether they considered their ettaddnt to be above average,
average or below average in terms of financial ggerénce, labour productivity and
product quality. Workplace education had no sigatiit effect on any of these measures
of performance, however, suggesting either thatkersr appropriated all the available
economic rents or these subjective answers of nemsalyd not capture these dimensions

of performance sufficiently accurately.

WERS 2004 included a new financial performance tjesaire for a sub-sample of
establishments covered in the main survey whichblesaus to test the relationship
between workplace human capital and more objectiveasures of establishment
performance. These include sales per worker, vatided per worker and profit per

worker. Kersleyet al. (2006) used these data to mimic the subjectiwsvars provided



by managers and found though the correlations peséive they were not strong. They
go on to suggest that the subjective and obje@nsvers may be measuring different
things. There is also substantial panel attritioisidg from non-response and missing
data. Education is, however, only one form of huroapital. Battu, Belfield and Sloane
(2004) examined the proposition that similar exaéties might apply in the case of
training. Whilst no significant effects were found two low paying service sectors,
there were strong positive effects on own earni@lgewhere from increases in mean
workplace training. It should be noted also thatfden, Reed and Van Reenan (2006),
using a panel of British industries over the peri®@B3 to 1996, found that a one
percentage point increase in training was assatiatdh an increase in value added per
hour of about 0.6 per cent, but an increase in waj@nly 0.3 per cent. This suggests
that employers do, indeed, capture part of the @minrents arising from investments in

training.

Here we utilise WERS 2004 to examine whether simié&urns apply to workplace
education and workplace training six years after darlier survey and whether more
objective measures of establishment performanceatex relationship with workplace
human capital. It should be noted that whereas B/HR98 had a cut off of ten
employees or establishments to be included in dngpke in 2004 this was reduced to 5
employees, so any findings could be influenced bg inclusion of micro firms

employing between 5 and 9 employees.

It is possible to link the 2004 Panel with 1998#8sess changes in performance over the
period and obtain a subjective evaluation of waakpl financial performance over the

period. Managers were asked whether their estabéislis performance had stayed the



same, improved or declined since 1998. Furthery tiwvere asked to compare the
performance of other establishments in their ingust field. Thirty-four per cent of

manager’s felt performance was above the industeyame, 46 per cent about average
and 10 per cent below average, while 8 per cenhdtdanswer the question. The Panel

can also be used to assess the impact of edueatbtraining on establishment survival.

Thus, in addition to the above, we investigatertiationship between previous training
and the financial performance and commercial satvof establishments. Since firms
pay substantial amounts of money to train employkeswenstein and Spletzer, 1998),
it is important to examine if these investmentsedfieacious. If for example, the returns
to training are found to be high for a specific @wyoof workers, then policies to

encourage training based on this information azarty warranted.

While there is evidence that training is likelyit@wrease wages (e.g., Vignoles, 2004),
productivity and the chances of commercial surv(@dllier et al, 2005, 2006), there is
little evidence with regard to its influence on est financial performance. It has been
established that increased training of non-manwekevrs is linked with a greater chance
of survival' (Collier et al, 2005 with respect to the 1990-1998 period andi€at al,
2006 with respect to the 1998-2004 period). In this @vaplso, we analyse the
association between training and establishmenivalrusing the WERS panel of British

establishments.



2. MODEL SPECIFICATION

Following Idson and Kahane (2000) we can adaphtimean capital model to incorporate

the effects of workplace and training and educagisielow.
Inyij = 01 + 0285 + 03 § + 04 % Ej + 05ty +a6Tj + a7 b *Tj +0gzj +aeZj + Vi + 4 (1)

In equation (1), own earningg are determined by educatiag of individual i at
workplacej, the education levels of co-workersad the interaction between these two
education levels. Similar relationships apply tairting as suggested by the return to
coefficientsas, as anday. A vector of worker and workplace contra@sandZ; are also
included [y ~ N (0,05) and U ~ N (0, ;) are identically and independently distributed
workplace and individual error terms]. In this dfieation additional year of an
individual workers’ own education affects earnifgsa, + a4 E. The coefficienta,
captures the direct impact of years of educatiohilemhe coefficienta, captures the
impact of average co-worker education on earnifgs. additional cross-workplace
increase in education of one year will influencenewys directly through the coefficient
estimated asiz, and indirectly through the interaction coeffidien. If oz is non-zero,
then its omission will serve to bias upwarkgs the standard measure of the education
premium. If oz is positive, own earnings will be positively r&dtto co-workers’
education. Ifas is positive increased co-workers’ education raisegjes more for
workers with high education levels. Similar relasbips also hold for training.
Furthermore, the importance of workers being coibfemtwhen working together is
examined. One approach is to incorporate the atesolean dispersion of training levels
into an earnings equation. Greater dispersion ofkplace training, controlling fot,
should reduce own earnings. As a general testgtu@non-linear effects, the square of

workplace human capitalzj'l’ls included in an earnings equation; if there iaeeasing



returns to co-workers’ training the coefficient tbis parameter will be positive. Similar

remarks hold for education.

In summary, the following hypotheses are propodedst training is rewarded at a
relatively higher rate in workplaces where trainiagels are already high if increasing
returns to human capital apply. Second, a greaspetsion of workplace training levels
will lower earnings if skills compatibility matterSimilar hypotheses hold for education.
We follow Collieret al, 2005 in attempting to establish an associatidwéen training

and the probability of survival.

3. DATA AND MEASURES

To test these hypotheses we use the British WarkplEmployment Relations Survey
(WERS) 2004 cross-section dataset and the WERS pa60dl dataset (Department of
Trade and Industry, 2005). WERS is a national sarapinterviews with managers from
2,295 establishments with at least five workerse @hktablishment level survey addresses
the “management of employees”, with information workforce composition and
workplace performance. In addition, up to 25 emeésy at each workplace were
randomly selected for individual survey. This swyrvasked questions about an
individual's education, training, pay and job stitsion, as well as a range of personal
characteristics. The information set is therefoigh,r with detailed information on
multiple workers per workplace. For estimation, sa@nple here is restricted to full-time
workers and to workplaces where more than threekeverresponded to the worker
survey. This yields information on 13,784workers across 1,651 workplaces.
Incorporation of the detailed workplace-level cloéeastics reduces the information

attained to 10,692 workers across 1,295 workplaces.



With respect to the WERS 2004 panel data and dasopéine 2004 WERS, a randomly
selected sub-sample of WERS 2004 was re-interviéwleds this latter information

which was utilised to assess the likelihood of ith@act of education and training on
financial performance directly. Moreover, attemptere made to trace all 2191
workplaces to establish whether these were stiblei concerns. This information was

utilised to measure workplace survival.

The derivation of the key variables for the matcheatker-workplace data is briefly
described here; a full derivation is reported impApdix 1. The simplest way to estimate
these relationships is to use years of educatioth@sunit of account (the protocol of
using years of education to proxy for human capslalls is followed). First, each
worker’s full-time equivalent years of education revecalculated to obtaim; these
calculations were based on reported qualificati®esond, workplace education levels E
were derived. Based on the full worker sample (regobby the manager for the entire
workforce), mean years of education per occupati@ncalculated. This mean can then
be weighted for each workplace, using informatiorntlee occupational mix of the entire
workforce at each workplace. Third, the dispersibmvorkplace education levels is also
calculated, where this dispersion measure is teeage of absolute differences between
own education and mean workplace education. Fopdly, levelsy; are taken from
individual workers’ self-reports (across 12 wageds), and estimated as earnings per
hours worked. Median pay across the workplagasYalso available; this variable is
based on the distribution of pay across the woddpas reported by the manager. With
respect to training, WERS 2004 asks workers howhrtaining they have had during
the last 12 months, either paid for or organisedhigyemployer. Only training away from

the normal place of work was incorporated, though tould be located on or off the



premises. A host of answers from none to ten daysose were reported. Any training in
the last year (1) or otherwise (0) is the chosemb&e. Workplace training was proxied

by a variable (jj measuring the percentage of workers trained.

The summary statistics for the matched worker-wiaitgy data are reported in Appendix
Table 2. The average years of education per woaker12.78. Mean education per
workplace is 12.75, and so the sample of resposdead slightly more education than
the estimated average of their workplace. The d&pe of education across a workplace
is 0.62 (SD, 0.40). For the dependent variable plag per hour per individual worker is
2.22 (SD, 0.49). With respect to training, 67% loé sample (SD, 0.47) has received
training and the corresponding statistic for wodgel training is 66% (SD, 0.33). (The
definition of variables with respect to WERS 2004n®l data is reported in Appendix

Table 1).

Such matched worker-workplace data are ideal fetirtg the first group of hypotheses
mentioned above. There are detailed controls feh e@orker, workplace information
from two sources (the manager and the worker refpds) and information on
education, training, pay and job satisfaction. Tgesmits numerous sensitivity tests and
cross-validation of the results. One potential eavs that this analysis is based on
workplaces, rather than teams: co-worker, in tld@ase, refers to those in the same
workplace, as opposed to those doing the same tadkam-working. In the absence of
the availability of ability controls, however, & not possible to account for endogenous
decisions to accumulate education based on aptitndgeneral there is a potential for

omitted variable bias.



We estimate the impact of training on financialfpenance since 1998 using an ordered
probit model, and the determinants of workplacevisat using a probit model. We are
confronted with a potential omitted variable problesince the establishment training
decision may be endogenous to establishment fiaaparformance and survival. To
obviate this problem would necessitate identifymge or more variables which are
correlated with training, but not with financialrfegmance and establishment survival.
Such instrumental variable selection is often weaknfeasible in the majority of the
micro-economic datasets such as this. Thereforés ot possible to deal with the

endogeneity problem here.

4. ESTIMATION AND RESULTS

The main hypothesis is whether earnings are incrgas the education and training
levels of co-workers. Table 1 reports a series @idérian log pay per hour equations,
estimated with both own and co-worker levels ofadion and training. As per equation
(1), which includes error terms for workplaces amlividuals, random effects
generalised least squares is used. (Random efBdcsis a less biased estimator than
OLS, since the data are grouped across workplddesil{on, 1987). A Hausman test
easily rejects the use of fixed effects GLS. Alldals were also investigated using OLS
and fixed effects estimation techniques, but agda@bove these are not appropriate
estimation techniques, but as noted above theseoa@ppropriate estimation techniques
for this dataset (details available upon requedfpdel (1) includes individual
characteristicsz; only. It shows that an earnings premium for aniviididial year of
education is 6.4%, consistent with the extantdii@ére. This individual-level model of
learning explains 33% of the variation in earnireged the fraction of the variance

attributable to the workplace error termis 33%. The provision of training in the



workplace significantly raises earnings - a workdio has been trained receives 10.4%
more than a worker who has not been trained. Md@8glincorporates firm-level
characteristicsZ, including industries, workforce composition andesof workplace
variables. The premium to education raises slighdly6.5%, with an increase in the
explained variation to 46%; and the workplace etssm variance falls to 28%. The
training effects on earnings fall slightly. Overdliere are relatively few changes with the

inclusion of the firm-level characteristics.

Model (3) incorporates the average years of educadicross the workplace; &an
additional workplace-level variable, in conjunctiasith the provision of training across
the workplace. Hs statistically significant and has a strong ietpan own earnings. An
across-the-workplace increase in education of orer yaises earnings by 12%. The
premium to own education is reduced slightly. Ttrerggth of thens coefficient suggests
that co-worker’'s education has a strong impact wn earnings. Positive externalities
effects are evident. Own training maintains it®msfy impact on earnings, and spillover
effects arising from the training of co-workerstsong. Spillover effects arising from the
training of co-workers is evident. Again, the pramito own training is reduced. Co-

worker’s training has a powerful impact on own @&ags.

Model (4) is the full estimation specification sged in equation (1), incorporating the
interaction between own and co-worker years of atloc. This interaction term is
negative and significant, suggesting for exampteingra-workplace competitive effect.
The interaction between own and co-workers trainimgcontrast has a positive and

significant impact on earnings, indicating agaitt@nplementarity’ effect or increasing

10



returns to scale of human capital. This corrobar#ite predictions of Idson and Kahane

(2000) and Kremer (1993).

Model (5) examines the spread of human capitalteaiding. The square of workplace
years of education is reported in conjunction wita square of workplace training. The
coefficients on workplace education are positivd aignificant, but for its square they
are negative and significant. This indicates thairkplace education boosts own
earnings, but at a diminishing rate. Yet, co-worg@ucation boosts own earnings for all
meaningful levels of education. With respect toniray, the coefficients on workplace

training are in contrast negative and significdmtt for its square they are positive and
significant. The test with respect to educationesrp to contradict the hypothesis of
increasing returns to skill in standardised workpta while the test with respect to
training seems to conform with the hypothesis ofreasing returns to skill in

standardised workplaces. In Model (6) a direct mea®f dispersion of education is
incorporated in place of the interaction term. Asijg for overall workforce human

capital, greater dispersion of education acrossvbr&place has no significant impact on
own earnings. Again adjusting for overall workfeittuman capital, greater dispersion of
training across the workplace is associated witteloown earnings. The coefficient of

the dispersion of training term is significant aet1% level. This corroborates the

importance of “standards compatibility” when worim close proximity to one another.

TABLE 1 TEE INSERTED HERE
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5. DO EDUCATION ANCRAINING IMPROVE

ESTABHSIENT PERFORMANCE?

First we investigate the impact of training on labproductivity in the private sector as
assessed subjectively by managers. Controlling dornumber of establishment
characteristics it was found that workplace tragnincreases productivity, with the
coefficient significant at the 10% (see Table 2paA from workplace training only the
variables size and age of establishment are stgmifi Similarly, it was also found that
workplace training increases financial performasgmificantly at the 5% level (see
Table 3). There is a negative association betwabaulr costs as a proportion of total
costs and financial performance. Again younger béistaments appear to be more
profitable, as are those where team-working is nroportant. In neither case was mean

workplace education significant.

TABLES NB 3 TO BE INSERTED HERE

We next examine the impact of 1998 training onldslament financial performance
over the period 1998 to 2004 using the WERS 200¢Ipdataset. The dependent
variable is ordered in relation to whether manageted that financial performance was
improving, static or deteriorating. It was founathvhen 60% or more of the workers
were trained in the previous twelve months, theas w positive and significant impact
on establishment performance at the 1% level.igdase establishment size was

significantly and positively related to financianormance.

BAE 4 TO BE INSERTED HERE
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In addition, we also investigated the effects afring on a range of objective measures
of establishment performance, including labour poddhity, using the restricted WERS
2004 data from the ONSMean workplace training by occupation is foundheve a
significant impact on sales (this is a measure wpuat) per full-time equivalent at the
10% significant level. See Table 5. This corrobesathe results of the ordered probit
regressions using the subjective data in TableltBpagh the significance level was
slightly higher there. Similarly, education wasaafsund to have a significant impact on
sales per full-time equivalent at the 5% level, baoly with the exclusion of the union
recognition variable (Table 6). In addition, edumatalso had a significant influence on
value-added per worker at the 10% level, with thewesion of the union recognition and
the measure of satisfaction with training variabkasd the inclusion of the interaction
between training and education (not reported h&¥e).found that it was not possible to
find a significant association between educatiod &aining and value-added per full-
time equivalent and profit per full-time equivaleatthough the signs were positive. The
reason for this might include the different percapd of what managers conceive to be
“labour productivity” for example; they might conee labour productivity to be total
factor productivity. But it is not possible duedata constraints to confirm whether or not
this is the case. (The education and training coeffts were 0.41 (1.28) and 0.19 (0.38)
respectively (t statistics are in brackets) in tledue-added per full-time equivalent
equation. The education and training coefficientsrev0.60 (1.15) and 0.31 (0.36)
respectively (t statistics are in brackets) in grefit/surplus per full-time equivalent

equation.)

TABLES 5 ANDT® BE INSERTED HERE
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We next include the difference between 2004 and 3@@rs as the independent
variables, in conjunction with the 1998 trainingiaale and levels of the 1998
employment size, sector and the proportion of warkého work in teams*> 60%
variables to find the impact on establishment fomalhperformance. The dependent
variable as before is ordered in relation to whethanagers stated that financial
performance was improving, static or deterioratihgppears (Table 7) that training of
60 % or above of the employees at the establishrhasta positive and significant (at the
10% level) impact on financial performance compdoedases where training was

received by less than 60 % of the employees invthé&places.

TABLE 7 TGEBNSERTED HERE

Investigating the likelihood of the impact of traig on establishment survival using the
WERS 2004 panel dataset, it is found that trairiiag a positive and significant impact
on establishment survival when 60% or more workesse trained. Of course, only 1998

independent variables were included for this eser¢see Table 8 for the 1998 year).

TABLE 8 TO BE INSERTED HERE

5. CONCLUSIONS

This analysis of WERS 2004 confirms the presendeuafian capital spillovers found in
earlier studies by Battat al. (2003, 2004). In addition there is evidence thatkplace

education and training can have positive impactesiablishment financial performance,
survival and growth. The spillovers from workplaeducation and training on own

earnings in the workplace are substantial and iexéent from the impact of own

14



education and training. Unlike the earlier studtesas found that the square of training
has a positive and significant impact on hourly.gayaddition, the interaction between
own and co-workers years of training also has @igesand significant impact on hourly

pay. A greater dispersion of training at the woakgel is associated with lower earnings
(although, only significant at the 10% level). Thésconsistent with the hypothesis of
skills compatibility. These spillovers are congmteith a situation in which part of the

return to human capital emanates from the intevactf workers with each other as

reflected in teamwork or knowledge transferrals.

Using the WERS 2004 restricted objective data omoua measures of establishment
labour productivity we find that training has arsfgcant impact on sales per full-time
equivalent, although only at the 10% level. Edwratnas a significant impact on sales
per full-time equivalent at the 5% level, with tke&clusion of the union recognition
variable. In addition, we also find that educatimas a significant influence on value-
added per worker at the 10% level with exclusiontte union recognition and the
measure of satisfaction with the training receiwediables and the inclusion of the

interaction between workplace education and trgineriable.

Our analyses using the WERS 2004 panel datasetnvestigate establishment
performance over time indicate that establishmetitts 60% or more of workers trained
have a higher establishment performance. Simjlareyfind that when 60% or more of

workers are trained there is a powerful impacthanlikelihood of establishment survival.

To conclude the evidence of positive effects origoarance is stronger for training than

education, though there is evidence for a relalignbetween workplace education and

15



productivity when union recognition is not conteall for using objective data. Further

research is needed, however, to determine therelfées between objective and

subjective measures of establishment performance.

Own years
education g
Own training

Gender
Male

Female
Tenure of

1to < 2years
2to <5 years
5to < 10 years

> 10 years

Age in years
16-21

22-29

30-39

40-49

50-59
Ethnicity
British
Work-limiting
disability

Employment
Temporary

Fixed

Overtime or extra

hours worker
whether paid or
unpaid

Marital status

TABLE 1

Log Pay per Holmdividual and Mean Workplace
Education and fnag Levels (GLS random effects)

[1]
[coeff.]
0.064 (28.48)***

0.104 (14.94)**

0.15 (22.31)**

-0.15
(-22.31)%**

0.03 (2.78)*+
0.06 (5.62)**

0.08 (7.03)**
0.14 (12.38)**
-0.29

(-12.91 )%+
-0.07
(-3.94)*
0.07 (4.22)*+
0.10 (5.81)**
0.10 (5.71)**
0.01 (1.11)
-0.07
(-5.17)*

-0.04 (-1.83)*
-0.02 (-1.09)

0.06 (10.16)***

[2]
[coeff.]

0.065 (24.92)**

0.09 (11.48)**

0.15 (19.69)***

-0.15
(-19.69)*+

0.03 (1.97)*
0.05 (4.58)*+

0.10 (8.24)**

0.07 (5.92)**

-0.28
(-11.14)%+
-0.07
(-3.34)%*

0.08 (4.02)*+

0.10 (5.45)***

0.11 (5.58)**

0.001 (0.54)
-0.08
(-4.86)%*

-0.05
(-2.22)%*
-0.05
(-2.34)**
0.06 (8.58)***

(3]

[coeff.]

0.03

(8.87)***
0.03

(2.95)%**

0.14
(18.62)**
-0.14
(-18.62)**

0.02.79)*
0.05
(4.43)*
0.08
(6.58)%**
0.14
(11.18)%+

-0.28
(-11.46)%**
-0.08
(-3.98)*
0.07
(3.60)*+
0.09
(4.96)*+
0.10
(5.29)**

0.01 (1.26)

-0.08
(-5.15)*

-0.05
(-2.04)*
-0.06
(-3.15)**
0.05
(7.49)*+

16

(4]
[coeff.]
0.29
(11.24)***
-0.10
(-5.03)***

0.14
(18.93)%+
-0.14
(-18.93)%+*

0.02 (1.82)*
0.05
(4.54)%+
0.08
(6.52)***
0.14
(11.32)%+

-0.28
(-11.50)%+
-0.09
(-4.28)%*
0.06
(3.46)%
0.09
(4.78)%
0.10
(5.19)%*

0.0190)
-0.08
(-5.00)**

-0.04 (-
1.95)**
-0.06
(-2.95)*+
0.05
(7.36)***

(5]
[coeff.]
0.03 (8.94)***

0.03 (3.03)**

0.14
(18.53)***
-0.14
(-18.53)%**

0.02 (1.86)*
0.05 (4.38)%*

0.07 (6.19)**

0.13
(10.99)***

-0.28
(-11.54)%**
-0.08
(-4.13)%*
0.07 (3.49)**

0.09 (4.76)**
0.10 (5.12)**
0.01 (0.63)
-0.07
(-4.82)*
-0.05 (-2.15)**
-0.06

(-2.95)***
0.05 (7.36)***

(6]
[coeff.]
0.03 (8.87)***

0.03 (3.02)**

0.14
(18.75)%**
-0.14
(18.75)%**

0.02 (1.74)*
0.05 (4.42)*+

0.08 (6.63)***

0.14
(11.21)%

-0.28
(-11.49)%**
-0.08
(-4.03)*
0.07 (3.54)*+

0.09 (4.94)*+
0.10 (5.29)**
0.02 (1.29)

-0.08
(-5.10)**
-0.05 (-2.03)**
-0.06

(-3.21)%*
0.05 (7.56)***



Single

0.001 (0.30)

Divorced/separated 0.05 (1.48)

Married or living
with a partner
Union or staff
association
membership status
Union member
Firm-level
Characteristics
Workplace size
> 50 and< 99

> 100 anck 499

> 500 and< 999
> 1000 andk 3999

> 4000

Ratio of part-time
workers

Sectors
Manufacturing

Electricity, gas and
water
Construction

Wholesale and
retail

Transport and
communication
Financial services

Other business
services

Public
administration
Education

Health

Other community
services

Of all the
employees
participating in the
profit-related pay
scheme the
proportion of non-
managerial
employees at this
workplace who
have received
profit-related pay
in the past 12
months

All (100%)
Almost all (80-

0.09 (3.03)**

0.02 (2.60)***

0.04 (1.06)

0.07 (1.95)*

0.12 (3.33)%*

0.01 (0.87)

0.01 (0.28)
0.09 (4.30)**

0.10 (3.24)**
0.23 (7.38)**

0.31 (4.82)%*

0.72 (3.43)*+

0.28 (6.20)**
0.51 (7.05)**

0.46 (8.88)***
0.16 (3.29)*+

0.23 (4.61)**

0.51 (9.07)**

0.47 (10.17)%**

0.41 (7.99)**
0.38 (7.67)%*
0.27 (5.83)%*

0.28 (5.70)*+*

-0.01 (-0.15)
0.03 (0.88)

0.04 (1.03)

0.07
(1.96)*
0.11
(3.26)*+

0.092)
0.07
(1.84)%
0.11
(3.20)%

0.01 (0.56) 0.01 (0.77)

-0.02 (-0.96)

0.04
(2.34)*
0.05 (1.90)*
0.16
(5.86)*+
0.23
(3.79)*+
-0.44
(-11.03)%**

0.14
(3.03)**
0.32
(4.57)%+

0.29
(5.78)*+
0.11
(2.39)*
0.11
(2.19)*

0.34
(6.22)**
0.29
(6.40)**
0.23
(4.50)*+

0.23
(4.85)*+

0.16
(3.43)*+
0.18
(4.01)**

-0.01 (-0.17)

0.01 (0.31)
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0.03 (0.91)
0.06 (1.79)*

0.11 (3.20)**

0.004 (0.44)

-0.02 (-0.97) -0(a143)
0.04 0.06 (3.04)**
(2.36)**

0.05 (1.83)*  0.0B.16)**
0.16 0.18 (6.14)**
(5.93)%
0.23 0.26 (4.24)%*
(3.83)%*
-0.43 0.22 (1.57)
(-10.98)**
0.14 0.25 (5.50)**
(3.04)%
0.31 0.41 (5.90)**
(4.50)%
0.30 0.40 (7.78)**
(5.92)%
0.11 0.15 (3.16)***
(2.48)*
0.12 0.21
(2.38)** (4.10)*+
0.33 0.46 (8.61)**
(6.24)%
0.29 0.41 (9.09)**
(6.41)%
0.22 0.35 (6.89)**
(4.44)%
0.22 0.28 (5.82)**
(4.71)%
0.16 0.25 (5.46)**
(3.47)%*
0.18 0.23 (4.68)**
(3.92)

-0.01 (-8)3 0.003 (0.01)

0.01 (0.23) 0.02 (0.64)

0.03 (0.97)
0.07 (1.93)*

0.11 (3.22)*+

0.01 (0.75)

-0.03 (-1.27)
0.03 (1.76)**

0.04 (1.31)
0.14 (5.17)%*

0.20 (3.39)***

-0.41
(-10.18)**

0.16 (3.54)**
0.30 (4.41)**
0.32 (6.25)*+
0.13 (2.79)**
0.13 (2.65)**
0.31

(5.83)**

0.28 (6.22)**
0.20 (3.99)**
0.19 (3.98)**
0.14 (3.10)**

0.17 (3.64)*+

-0.02 (-0.57)
0.0003 (0.01)



99%)

Most (60-79%)
Around half (40-
59%)

Some (20-39%)
Few (1-19%)

Of all the
companies
operating
employee share
schemes for
employees at the
workplace and
employees who are
eligible for it, the
proportion of non-
managerial
employees at this
workplace who
participate in the
employee share
ownership
scheme(s)

All (100%)
Almost all (80-
99%)

Most (60-79%)

Around half (40-
59%)

Some (20-39%)
Few (1-19%)
Ratio of female
Workers

Age of the
workplace
Workplace aged <
20 years

The proportion of
the establishment’s
(sales revenue/
operating costs) is
accounted for by
wages, salaries and
other labour costs
like pensions and
national insurance
25%-49%
50-74%

>75%

During the last 12
months, the number
of employees who
have sustained
injuries

The proportion, if
any, of the largest
occupational group

-0.01 (-0.23)
-0.11 (-1.23)

0.14 (1.52)
-0.15
(-1.93)*

-0.01 (-0.16)
0.03 (0.56)

0.15 (2.16)*
-0.03 (-0.41)

0.06 (0.91)

-0.03 (-0.47)

-0.96
(-3.00)***

0.02 (1.42)

0.04 (1.70)*
-0.001 (-0.01)
0.06 (2.44)*

-0.08
(-4.40)=

0.01(0.15)  0.002 §).0 -0.01 (-0.12)
-0.02 (-0.20) -0.02 (-0.26) -0.06.69)

0.11(1.31)  0.11 (1.26)0.13 (1.43)
-0.14 -0.15 -0.15 (-1.93)**
(-1.94)* (-2.03)**

0.01(0.13)  0.002 (0.05)0.02 (0.47)

0.03(0.66)  0.03(0.59)  0.05 (0.99)

0.14 0.13 0.14 (2.05)*
(2.09)* (2.04)*

0.01(0.12)  0.002 (0.05) 0.01 (0.16)

0.04 (0.76)  0.04 (0.78)0.07 (1.13)

-0.01(-0.26) -0.01%%). 0.01(0.11)
0.08 0.07 -0.15
(1.97)* (1.77)% (-4.25)%*

0.02(1.34)  0.02(1.17) 0.02(1.17)
0.03(1.40) 0.03(1.34)  ODA5)*

0.01(0.29) 0.01(0.28) QM&0)
0.05 0.05 0.05 (2.01)*
(2.18)* (2.15)*
-0.07 -0.07 -0.07
(-3.96)*  (-3.89)%*  (-3.99)%*
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-0.01 (-0.23)
-0.01 (-0.12)

0.10 (1.20)
-0.14 (-1.97)**

0.01 (0.36)
040(0.84)

0.14 (2.18)*
0.01 (0.25)
0.05 (0.89)

-0.004 (-0.08)
-0.06 (-1.48)

020(1.18)

0.03 (1.72)*
0.01 (0.57)
0.05 (2.17)*

-0.06
(-3.550)***



at this workplace
who work in teams

> 60% 0.06 (3.52)*** 0.03 0.03 (1.81)* 0.04 (2.37)*  0.02 (1.30)*
(1.94)*
Mean workplace 0.12 0.38 0.77 0.11
education (22.23)*** (14.48)*** (11.76)*** (20.46)***
Mean workplace 0.18 0.06 -0.17 0.17
training (11.42)%* (2.83)*** (-3.80)*** (10.85)***
Interaction: ¢*E; -0.02
(-10.17)**
Interaction:{*T 0.22
(7.31)**

Squared term: -0.02
education (-9.98)***
Squared term: 0.32 (8.37)***
training
Dispersion of 0.14 (7.09)***
Dispersion of T -0.18

(-3.54)***
R? 0.33 0.46 0.55 0.56 0.52 0.56
Dj 0.33 0.28 0.26 0.26 0.28 0.26
N; [N] 1,660 [14,665] 1,303 [11395]

Notes: z statistics are in parentheses. *** = 1%le** = 5% level, * = 10% level. This notationrfo
denoting significance levels applies to all sucaagd ables.

The omitted categories in each variable group afeliows:

Tenure of< 1 year

Age in yearsz 60 years

Ethnicity: Non-British

EmploymentPermanent

Marital status:Widowed

Union or staff association membership statden-union member

Firm-level Characteristics:

Workplace sizes 50

Sectors:Hotels and Restaurants

Of all the employees participating in the profitated pay scheme the proportion of non-managenableyees
at this workplace who have received profit-relapay in the past 12 monthsone (0%)

Of all the companies operating employee share sebdar employees at the workplace and employeesareho
eligible for it, the proportion of non-managerianployees at this workplace who participate ingh®loyee
share ownership scheme(8jone (0%)

Age of the workplaceaorkplace aged > 20 years

The proportion of the establishment’s (sales reeéoperating costs) is accounted for by wages, gdaand
other labour costs like pensions and national rasge: < 25%

During the last 12 months, the number of employdeshave sustained injuriebto injuries

The proportion, if any, of the largest occupatiogabup at this workplace who work in teams60%.
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TABLE 2

Labour Productivityulgective Estimates of the Impact
of Workplace Educatend Training (Ordered Probit)

[1]

[coeff.]
Workplace size
<50 0.32 (1.87)*
> 50 and< 99 0.42 (3.34)**
> 100 anc 499 0.23 (1.45)
> 500 anck 999 0.21 (1.08)
> 4000 1.06 (1.47)
Ratio of part-time workers -0.16 (-0.82)
Sectors
Manufacturing -0.002 (-0.01)
Electricity, gas and water 0.19 (0.17)
Construction -0.02 (-0.09)
Hotels and Restaurants 0.21(1.25)
Transport and communication 0.02 (0.12)
Financial services 0.01 (0.05)
Other business services 0.11 (0.69)
Public administration -0.10 (-0.33)
Education -0.03 (-0.10)
Health 0.13(0.74)
Other community services 0.13 (0.74)

Of all the companies operating employee share sebdar employees at the workplace 0.14 (1.43)
and employees who are eligible for it, the propmrtof non-managerial employees

at this workplace who patrticipate in the employears ownership scheme(s)

Ratio of female Workers 0.06 (0.13)
Workplace aged < 20 years 0.14 (1.85)*
The proportion of the establishment’s (sales reedmperating costs) is accounted for by

wages, salaries and other labour costs like perssamd national insurance

25%-49% -0.06 (-0.58)
50-74% -0.18 (-1.51)
> 75% -0.03 (-0.21)
During the last 12 months, the number of employdeshave sustained injuries -0.01 (-0.12)
The proportion, if any, of the largest occupatiogabup at this workplace work in teams

> 60% 0.06 (0.74)
Mean workplace education 0.01 (0.42)
Mean workplace training 0.29 (1.92)*
Pseudo R 0.02

Log pseudolikelihood -994.71
Prob > chi 0.1295

N; 900

Notes: z statistics are in parentheses

The omitted categories in each variable groupteesame as in Table 1 with the exception of:
Workplace sizexz 1000 andk 3999

Sectors:Wholesale and retail
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TABLE 3

Financial Performancabfective Estimates of the Impact
of Workplace Educatend Training (Ordered Probit)

(1]

[coeff.]
Workplace size
<50 0.03 (0.17)
> 50 anck 99 0.25(1.15)
> 100 and< 499 0.09 (0.44)
> 500 and< 999 0.31(1.31)
> 4000 0.49 (1.10)
Ratio of part-time workers -0.23 (-1.18)
Sectors
Manufacturing 0.03 (0.19)
Electricity, gas and water 0.23 (0.84)
Construction 0.27 (1.56)
Hotels and Restaurants 0.45 (2.85)***
Transport and communication 0.12 (0.63)
Financial services 0.40 (2.18)**
Other business services 0.13 (0.87)
Public administration 0.27 (1.00)
Education 0.41 (1.45)
Health 0.10 (0.55)
Other community services -0.04 (-0.25)
Of all the companies operating employee share sebdar employees at the 0.11 (1.12)
workplace and employees who are eligible for i, pinoportion of non-managerial
employees at this workplace who participate inghployee share ownership scheme(s)
Ratio of female Workers 0.24 (1.24)
Workplace aged < 20 years 0.17 (2.29)**
The proportion of the establishment’s (sales reedoperating costs) is accounted for
by wages, salaries and other labour costs like merssand national insurance
25%-49% -0.33 (-3.63)***
50-74% -0.33 (-2.95)***
> 75% -0.45 (-2.90)***
During the last 12 months, the number of employdeshave sustained injuries 0.11 (1.19)
The proportion, if any, of the largest occupatiogabup at this workplace work in teams
>60% 0.14 (1.80)*
Mean workplace education -0.03 (-1.06)
Mean workplace training 0.32 (2.08)**
Pseudo R 0.03
Log pseudolikelihood -1098.781
Prob > cHi 0.0000
N; 915

Notes: z statistics are in parentheses.
The reference categories in each variable grougharsame as in Table 2.
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TABLE 4

Impact of Training on Financial Perf@mee over Time with 2004 year

Explanatory Variables with the exdeptof the 1998 year Training
Variable @@red Probit estimates)

> 60 of experienced workers have been in receipt othefffob training over the past 12

months

Workplace size

<50
> 50 andk 99

> 100 anck 499
> 500 andk 999

> 4000
Sectors

Manufacturing
Electricity, gas and water

Construction

Wholesale and Retail

Hotels and Restaurants
Transport and communication
Financial services

Public administration

Education
Health

Other community services
Workplace aged 20 years
The proportion, if any, of the largest occupatiogabup at this workplace work in teams

>60%
Pseudo R

Log pseudolikelihood

Prob > cHi
N;
Source: ONS

Notes: z statistics are in parentheses.
Financial Performance since 1998

[1]
[coeff.]
0.27 (2.65)***

0.29 (1.44)

0.39 (1.79)*
0.42 (2.07)*
0.60 (2.43)*
0.74 (1.90)*

0.05 (0.25)
-0.12 (-0.45)
0.34 (1.43)
0.28 (1.33)
0.35 (1.54)
-0.36 (-1.38)
0.50 (1.76)*
0.19 (0.84)
-0.05 (-0.26)
0.05 (0.29)
0.07 (0.29)
0.18 (1.80)*

-0.11 (-0.94)
0.03
-541.84
0.0176

601

The reference categories in each variable groughareame as in Tables 2 and 3 with the excepfion o
The proportion of experienced workers who have leeaceipt of off-the-job training over the pag 1

months: < 60%
Sectors:Other business services

Age of the workplacé//orkplace aged < 20 years.
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TABLE 5

Objective Estingatd the Impact of Workplace
Education and Tragmon Labour Productivity

(Sales full-time equivalent)
Dependent variable: Sales per full-time equivalent

[1]

[coeff.]
Workplace size
<50 0.71 (0.78)
> 50 andk 99 0.20 (0.23)
> 100 and< 499 0.61 (0.75)
> 500 and< 999 0.62 (0.75)
> 1000 anck 3999 0.71 (1.02)
Ratio of part-time workers 1.10 (1.06)
Sectors
Manufacturing -0.22 (-0.42)
Electricity, gas and water 0.68 (0.63)
Wholesale and retalil -0.07 (-0.12)
Hotels and Restaurants 0.84 (0.67)
Transport and communication -1.12 (-1.33)
Financial services 0.27 (0.40)
Other business services -0.60 (-0.98)
Education -0.86 (-1.05)
Health -0.68 (-0.52)
Other community services -0.94 (-1.42)
Of all the companies operating payment by resultsierit, the proportion of nomanage
employees who are the recipient either of these
100% -0.002 (0.00)
80-99% 1.59 (2.10)**
60-79% 0.55 (0.89)
40-59% 0.57 (1.04)
20-39% 0.41 (0.76)
1-19% -0.01 (-0.02)

Of all the companies operating employee share sebdar employees at the workplace -0.28 (-0.84)
and employees who are eligible for it, the propmrtof non-managerial employees

at this workplace who participate in the employkars ownership scheme(s)

Ratio of female Workers -0.98 (-1.29)
Workplace aged > 20 years 0.04 (0.13)
The proportion of the establishment’s (sales reedmperating costs) is accounted for by

wages, salaries and other labour costs like perssamd national insurance

25%-49% -0.17 (-0.59)
50-74% -0.26 (-0.66)
>75% -0.94 (-1.67)*
During the last 12 months, the number of employdeshave sustained injuries 0.40 (-1.32)
The proportion, if any, of the largest occupatiogabup at this workplace work in teams

> 60% -0.28 (-0.89)
Assessment of the degree of competition in thdrigpsector and those trading externally

Very High -2.14 (-1.16)
High -1.88 (-1.00)
Neither -1.91 (-0.97)
Low -1.72 (-0.88)

Number of competitors for the main product or sein the trading sector and those

trading externally

Few Competitors -1.26 (-1.49)
Many Competitors -0.69 (-0.81)
Current State of the market in which you operate ybur main product or service) in the

trading sector and those trading externally
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The market is growing 0.15 (0.26)

The market is declining -0.28 (-0.59)
The market is turbulent -0.55 (-1.32)
Union Recognition

> 1 union recognised by management for negotiatinggnd conditions -0.64 (-1.79)*
Bargaining coverage 0.32 (0.55)
Description of Ownership of those establishmentiénprivate sector

UK owned/controlled -1.29 (-2.03)**
Predominantly UK owned (51% or more) -0.99 (-1.21)
Predominantly foreign owned (51% or more) -0.53 (-0.70)
Foreign owned/controlled -1.20 (-1.67)*
Additional Establishment and organisation charaisics

One of a number of different workplaces in the UXdnging to the same organisation -0.68 (-1.03)
Single independent establishment not belongingntheer body -0.58 (-0.90)
Employees Satisfaction with training received

Very satisfied and satisfied with the training rieed -0.98 (-1.24)
Mean workplace education 0.45 (1.43)
Mean workplace training 0.90 (1.64)*
R? 0.39

F (50, 129) 2.34

Prob > F 0.0001

N 180

Source: ONS

Notes: t statistics are in parentheses

The omitted categories in each variable groupteesame as in Tables 2 and 3 with the exception of:
Sectors:Wholesale and retail; (Public Administration inlpable as we are only considering private sector
workplaces)

Of all the companies operating payment by resuliwerit, the proportion of non-managerial employees
who are the recipient either of these: None

Age of the workplacéiNorkplace aged < 20 years

Assessment of the degree of competition in tharigaslector and those trading externally: very low
Number of competitors for the main product or sein the trading sector and those trading extgrnalone
Union RecognitionNone

Bargaining coverageNone

Description of Ownership of those establishmenthénprivate sectotUK and foreign owned

Additional Establishment and organisation charaidics Sole UK establishment of a foreign organisation
Employees Satisfaction with training receivéliit very satisfied or satisfied.
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TABLE 6

Objective Estites of the Impact of Workplace
Education arrdining on Labour Productivity

a(8s per full-time equivalent)
Dependent variable: Sales per full-time equivalent
(Indent Variables exclude Union Recognition)

[1]

[coeff.]
Workplace size
<50 1.04 (1.08)
> 50 andk 99 0.54 (0.58)
> 100 and< 499 0.86 (0.98)
> 500 and< 999 0.79 (0.86)
> 1000 anck 3999 0.68 (0.89)
Ratio of part-time workers 1.03 (0.97)
Sectors
Manufacturing -0.35 (-0.68)
Electricity, gas and water 0.34 (0.32)
Wholesale and retalil 0.06 (0.11)
Hotels and Restaurants 0.48 (0.43)
Transport and communication -1.07 (-1.40)
Financial services 0.14 (0.21)
Other business services -0.67 (-1.16)
Education -1.17 (-1.42)
Health -0.77 (-0.58)
Other community services -0.94 (-1.38)
Of all the companies operating payment by resultserit, the proportion of nomanage
employees who are the recipient either of these
100% 0.17 (0.35)
80-99% 1.56 (2.05)**
60-79% 0.69 (1.15)
40-59% 0.69 (1.29)
20-39% 0.44 (0.81)
1-19% -0.05 (-0.08)

Of all the companies operating employee share sebdar employees at the workplace -0.22 (-0.69)
and employees who are eligible for it, the propmrtof non-managerial employees

at this workplace who participate in the employears ownership scheme(s)

Ratio of female Workers -0.72 (-0.92)
Workplace aged > 20 years 0.05 (0.15)
The proportion of the establishment’s (sales reedoperating costs) is accounted for by

wages, salaries and other labour costs like perssamd national insurance

25%-49% -0.24 (-0.88)
50-74% -0.32 (-0.82)
> 75% -0.98 (-1.82)*
During the last 12 months, the number of employdeshave sustained injuries -0.46 (-1.51)
The proportion, if any, of the largest occupatiogadup at this workplace work in teams

> 60% -0.22 (-0.73)
Assessment of the degree of competition in tharigaslector and those trading externally

Very High -2.18 (-1.19)
High -1.80 (-0.96)
Neither -1.83 (-0.93)
Low -1.64 (-0.83)

Number of competitors for the main product or sein the trading sector and those

trading externally

Few Competitors -1.26 (-1.55)
Many Competitors -0.70 (-0.86)
Current State of the market in which you operate ybur main product or service) in the
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trading sector and those trading externally

The market is growing

The market is declining

The market is turbulent

Bargaining coverage

Description of Ownership of those establishmentiénprivate sector
UK owned/controlled

Predominantly UK owned (51% or more)

Predominantly foreign owned (51% or more)

Foreign owned/controlled

Additional Establishment and organisation charaisics

One of a number of different workplaces in the UNdnging to the same organisation
Single independent establishment not belongingntheer body
Employees Satisfaction with training received

Very satisfied and satisfied with the training riged

Mean workplace education

Mzean workplace training

R

F (49, 133)

Prob > F

N

Source: ONS

Notes: t statistics are in parentheses
The reference categories in each variable grougharesame as in Table 5.

TABLE 7

0.26 (0.46)
-0.17 (-0.36)
-0.37 (-0.89)
0.05 (0.11)

-1.18 (-1.96)**
-0.81 (-1.00)
-0.57 (-0.81)
-1.07 (-1.54)

-0.84 (-1.30)
-0.69 (-1.05)

-0.94 (-1.18)
0.58 (2.03)*
0.68 (1.28)
37

2.40

0.0000

183

Impact of training on FinandR@rformance over Time using the 1998 year

Training Independent Valeaand Changes and Levels of

Independent viales (Ordered Probit Estimates)

(1]
[coeff.]
> 60 of experienced workers have been in receipt 0f0.17 (1.65)*
off-the-job training over the past 12 months
Workplace size

< 50 0.32 (1.54)
> 50 and< 99 0.23 (1.03)
> 100 anck 499 0.38 (1.86)*
> 500 anck 999 0.29 (1.14)
> 4000 0.47 (0.63)

Proportionate change in Workplace size
Sectors

0.001 (1.66)*

Manufacturing 0.35 (1.82)*
Electricity, gas and water 0.18 (0.63)
Construction 0.39 (1.63)*

Wholesale and Retail
Hotels and Restaurants

0.27 (1.30)**
0.68 (2.46)*+

Transport and communication 0.08 (0.27)
Financial services 0.90 (3.29)***
Public administration 0.31 (1.50)
Education 0.25(1.38)
Health 0.11 (0.62)

Other community services 0.61 (2.18)**
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Proportionate change in Sectors -0.09 (-0.87)
Proportionate change inr 60% team working of the 0.001 (0.01)
largest occupational group at this workplace

Pseudo R 8.0
Log pseudolikelihood -493.165
Prob > chi2 0.1804
N; 538

Notes: z statistics are in parentheses.

The reference categories are the same as Tableghdthe exception of the workplace age, since its
inclusion is meaningless. The reference categaryhi® proportion of experienced workers being irerpt

of off-the-job training over the past 12 month$06%.

TABLE 8

Impact of Training on Establishment\#val using only 1998 year
Independent vargsb{Probit estimates)

[1]
[coeff.]
> 60 of experienced workers have been in receipt othefjob training over the past 0.26 (3.20)***
12 months
Workplace size

<50 -0.54 (-2.73)***
>50 and< 99 -0.16 (-0.76)

> 100 and< 499 -0.20 (-1.00)

> 500 and< 999 -0.12 (-0.50)

> 4000 -0.16 (-0.25)
Sectors

Manufacturing -0.94 (-4.30)***
Electricity, gas and water -1.11 (-4.28)***
Construction -0.66 (-2.65)***
Wholesale and Retalil -0.55 (-2.50)***
Hotels and Restaurants -0.35 (-1.36)
Transport and communication -0.87 (-3.65)***
Financial services -1.04 (-4.25)***
Public administration -0.71 (-3.15)***
Education 0.10 (0.34)
Health 0.70 (-3.09)***
Other community services 0.15 (-0.52)
Workplace aged 26 years 0.24 (2.89)***

The proportion, if any, of the largest occupatiogadup at this workplace work in
teams

> 60% 0.05 (0.66)
Pseudo R 0.0823

Log pseudolikelihood -727.36714
Prob > chf 0.0000

N; 2103

Notes: z statistics are in parentheses.
The reference categories are the same as Tablin 4heiexception of the workplace age, which is
workplace aged < 26 years since we are estimatmgstablishment survival since 1998 in 2005.
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Notes

1. Some studies also emphasise the union influenaeorkplace closure (Bryson,
2004b).

2. This paper came to light after we independentlydcated our analysis of the impact

training on recent establishment survival.

3. The number of observations is considerably sméiken the WERS 1998 dataset.

Details can be found in the WERS website.

4. Full details are available at www.niesr.ac.utgniwers2004.

5. This work contains statistical data from ONS whglCrown copyright and

reproduced with the permission of the controlleHMSO and Queen's Printer for

Scotland. The use of the ONS statistical dataiswork does not imply the endorsement

of the ONS in relation to the interpretation or lge of the statistical data. This work

uses research datasets which may not exactly nepeddational Statistics aggregates.

APPENDIX TABLE 1

Definitions of the variables

Variable and method of calculation

Variables used in estimations

e; : Workers years of education: converted from lefejualifications of: no qualifications (10 years);
CSE/GCE/O-level (11); A-level (13); degree (16gHer degree (18). For those with additional vocetio
qualifications, one extra year is added.

Own Training: Workers own training: converted from periodsmafiiing of: (a) none (b) Less than 1 day
(c) 1 to less than 2 days (d) 2 to less than 5 ¢ey5 to less than 10 days (f) 10 days or morenFihe
range of above responses from none th0 days, own training of less than 1 day in tist leear (1) or
otherwise (0) was the chosen variable.

E;: Mean workplace years of education: based on ptage of the workforce in each lobccupations
times average years of education for that occupditam worker respondents

(OGE (> &i/m) k=1,....9
Mean Workplace Training: Mean workplace training: based on percentagbeforkforce in each df

occupations times average period of training fat ticcupation from worker respondents. Similar
calculation as above was used.
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E’;: Dispersion of workplace years of education: abgotnean difference across workers based;on E

Dispersionof workplace periods of training: absolute mean difference across workers based on
individual workplace training

yij: Log pay per hour per worker
Ln {(median pay of bands)/ (no. of hours worked)}, m=1, ..., 12.

Definitions of Other Variables used in the Regrassi

Variable Definition (Survey of Managem@utestionnaire that provides
the relevant information)

Tenure: “How many years in total have you been workinghég workplace? By workplace we mean the
site or location at, or from, which you work.”: ({iess than 1 year (ii) 1 to less than 2 yearsZiiip less
than 5 years (iv) 5 to less than 10 years (v) His/er more

Gender. “Are you male or female?”: (1) Male (2) Female

Age in years “How old are you™: (i) 16-17 (ii) 18-19 (iii) 2@-1 (iv) 22-29 (v) 30-39 (vi) 40-49 (vii) 50-59
(viii) 60-64 (ix) 65 or more

Ethnicity : “To which of these groups do you consider yowhgP”: (1)White(i) British (i) Irish

(2) Mixed (i) White and Black Caribbean (ii) White and Blagkican (iii) White and Asian (iv) Any other
mixed background (3Asian or Asian British(i) Indian (ii) Pakistani (iii) Bangladeshi (iv)y other Asian
background (4Black or Black British(i) Caribbean (ii) African (iii) Any other Blackdzkground (5)
Chinese or other ethnic groyp Chinese (ii) Any other ethnic group

Disability “Do you have any long-term iliness, health problendisability?”: By long-term, we mean that
it can be expected to last for more than one ye@y.Yes (ii) No.

“Does this illness or disability affectthe amount or type of work you can do?? (i) Yes (ii) No
Employment “Which of the phrases below best dessrimur job here?”: (i) Permanent (ii) Temporary-
with no agreed end date (iii) Fixed period-witheapt end date.

Overtime or extra hours worker whether paid or unpad?”: “How many overtime or extra hours do
you usually work each week, whether: If you do usiially work overtime or extra hours please writa 0
the box below. (i) Overtime/extra hours per weekngarest hour) paid or unpaid

Marital Status: “Which of the following describes your currenatsts?”: (i) Single(ii) Widowed
(i) Divorced/separated (iv) Married or living viita partner.

Union or staff association membership status‘Are you a member of a trade union or staff ast@n?”
: (i) Yes (ii) No, but have been in the past (iip, have never been a member.

Workplace size “Currently how many employees do you have onpidwgroll at this establishment?”

Ratio of part-time workers/Ratio of female workers “(a) How many of these work full-time (30 hours
or more per week)? Please show males and femalasasely. (b) How many work part- time (fewer than
30 hours per week)? Please show males and feneygasasely.”

Of all the employees patrticipating in the profit-rdated pay scheme the proportiorof non-managerial
employeesat this workplace whoreceivedprofit -related pay in the past 12 months“What proportion
of non- managerial employees at this workplace maweived profit-related pay in the past 12 moriths?
(i) All (if) Almost all (80-99%) (iii) Most (60-79% (iv) Around half (40-59%) (v) Some (20-39%) (Ji)st
a few (1-19%) (vii) None (0%)

Of all the companies operating employee share schesifor employees at the workplace and
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employees who are eligible for the employee sharevoership scheme(s) the proportion of non-
managerial employees at this workplace who particigte in the employee share ownership scheme(s)
“What proportion of non-managerial employees a thorkplace participate in the employee share
ownership scheme(s)?”: (i) All (i) Almost all (888%) (iii) Most (60-79%) (iv) Around half (40-59%)

(V) Some (20-39%) (vi) Just a few (1-19%) (vii) NofD%)

For how many years has this establishment been irperation? Please include time spent at other
addressesWrite in number of years ‘0’ = less than one year

The proportion of the other establishment’s (salesevenue/operating costs) is accounted for by
wages, salaries and other labour costs like pensi@and national insurance:*About what proportion of
this establishment’s (sales revenue/operating ksstecounted for by wages, salaries and labostsdike
pensions and national insurance?”: (i) Less th& 8§ 25% - 49% (iii) 50%-74% (iv) 75% or more.

During the last 12 months, the number of employeesho have sustained injuries“Have any
employees of this establishment sustained anyestiypes of injury during working hours in thet k2
months?

Proportionate change in Workplace sizeThe difference between workplace sizes in the420td 1998
year divided by the workplace size in the 1998 year

Proportionate change in Sectors The difference between sectors in the 2004 &398 year divided by
the sectors in the 1998 year.

Proportionate change in teamwork. Proportionate cange in>60% team working of the largest
occupational group at this workplace The difference between60% team working in the 2004 and 1998
year divided by 60% team working in the 1998 year.

Financial Performance when the WERS 2004 panel data used The variable was calculated from the
following question: “Generally speaking, in estahlnents in your industry or field has the financial
performance: (1) improved (2) stayed the same (8teriorated since 19987?”. “Would you say that,
compared with the improvement in the average fir@merformance of establishments in your industry
field, your own establishments has: (1) Improved fster rate (2) Improved at a similar rate (3)
Improved at a slower rate (4) Remained staticopACtually deteriorated?

{If financial performance stayed more or less tame}

“Would you say that, compared with the stabilitytiie average financial performance of establishaent
your industry or field, your own workplace has .1) (..improved (2) Remained stable like the reshef t
industry (3) Actually deteriorated?

{If financial performance stayed more or less shene}
“Would you say that, compared with the deteriomaifio the average performance of establishmentsim y
industry or field, the financial performance of yawn workplace has... : (1) actually improved (2) ...

remained stable (3) ... deteriorated at same ratteea®st of the industry, or (4) deteriorated ftsder rate
than the rest of the industry?
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APPENDIX TABLE 2

Summary Statistics for the Log Pay per Heagression with all Variables

Education, Training and outcome variables

Education variables

Years of education per worker
Years of education per workplace
Interaction own-workplace education
Squared term: workplace education
Dispersion of education per workplace
Training variables

No training

Training per worker

Training per workplace

Interaction own-workplace training
Squared term: workplace training
Dispersion of training per workplace
Other Independent variables
Worker Characteristics:

Male worker

Female worker

Tenure of

less than 1 year

1 to less than 2 years

2 to less than 5 years

5 to less than 10 years

10 years or more

Age in years

16-21

22-29

30-39

40-49

50-59

60-65 or more

Ethnicity

British

Non-British

No Disability

Work-limiting disability

Employment

Permanent

Temporary

Fixed

Overtime or extra hours usually worked each wediether paid or
unpaid

Do not usually work overtime or extra hours
Overtime/extra hours per week
Marital status

Single

Widowed

Divorced/separated

Married or living with a partner
Union or staff association membership status
Union member

Not a union member

Firm-level Characteristics
Workplace size

31

Mean

12.78
12.75
163.78
163.50
0.62

0.33
0.67
0.66
0.55
0.54
9.2

0.54
0.46

0.15
0.13
0.27
0.19
0.27

0.05
0.17
0.26
0.27
0.22
0.04

0.90
0.10
0.95
0.05

0.95
0.02
0.03

0.46
0.54

0.23
0.01
0.08
0.68

0.38
0.17

Standard
deviation

01.39
0.92
28.51
24.61
0.40

0.47
0.47
0.33
0.42
0.38
0.13

0.50
0.50

0.36
0.33
0.44
0.39
0.44

0.21
0.38
0.44
0.44
0.41
0.19

0.30
0.30
0.21
0.21

0.23
0.15
0.17

500.
0.50

0.42
0.10
0.28
0.47

0.48
0.37



<50 0.32

> 50 andck 99 0.15
> 100 andc< 499 0.34
> 500 and< 999 0.09
> 1000 and< 3999 0.09
> 4000 0.01
Ratio of part-time workers 0.19
Sectors

Manufacturing 0.19
Electricity, gas and water 0.02
Construction 0.06
Wholesale and retail 0.08
Hotels and restaurants 0.02
Transport and communication 0.07
Financial services 0.05
Other business services 0.12
Public administration 0.09
Education 0.11
Health 0.14
Other community services 0.05

Of all the employees patrticipating in the profitated pay scheme the
proportion of non-managerial employees at this ytake who have
received profit-related pay in the past 12 months

All (100%) 0.78
Almost all (80-99%) 0.10
Most (60-79%) 0.04
Around half (40-59%) 0.01
Some (20-39%) 0.01
Few (1-19%) 0.01
None (0%) 0.02

Of all the companies operating employee share sebdar
employees at the workplace and employees who igiblelfor

it, the proportion of non-managerial employeeshéd tvorkplace
who participate in the employee share ownershigsw(s)

All (100%) 0.82
Almost all (80-99%) 0.05
Most (60-79%) 0.02
Around half (40-59%) 0.03
Some (20-39%) 0.03
Few (1-19%) 0.03
None (0%) 0.02
Ratio of female Workers 0.47
Age of workplace

Workplace aged < 20 years 0.41
Workplace older than 20 years 0.60

The proportion of the establishment’s (sales reedéoperating costs) is
accounted for by wages, salaries and other labastslike pensions and
national insurance

Less than 25% 0.21
25%-49% 0.30
50-74% 0.25
> 75% 0.24
During the last 12 months, the number of employdeshave sustained

Injuries 0.26
No injuries 0.74

The proportion, if any, of the largest occupatiogadup at this workplace
work in teams

> 60% 0.76
< 60% 0.24
Earnings variable
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0.47
0.36
0.47
0.28
0.29
0.11
0.21

0.39
0.13
0.24
0.27
0.14
0.25
0.22
0.33
0.28
0.31
0.35
0.23

0.41
0.31
0.18
0.08
0.08
0.09
0.15

0.38
0.21
0.13
0.16
0.16
0.17
0.15
0.28

0.49
0.49

0.40
0.46
0.43
0.43

0.44
0.44

0.43
0.43



Log pay per hour 02.22 0.49

Number of workers 11,395
Number of workplaces 1,303
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