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Temporary Agency Workers and Workplace Performance in the Private Sector

Alex Bryson

Abstract
Using nationally representative workplace data we identify the correlates of
temporary agency working (TAW) in the private sector in Britain and its
association with workplace labour productivity and financial performance.
TAW per se is not associated with workplace financial performance. It is also
not associated with two of the three measures of labour productivity analysed.
However, it does appear to be associated with higher sales per employee.
Furthermore, when moving beyond the simple incidence of TAW at the
workplace, the association between TAW use and workplace performance
and productivity differs according to the jobs TAW perform and the number of

TAW at the workplace.

Key words: temporary agency workers; labour productivity; financial

performance
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Executive Summary

Using nationally representative workplace data for 2004 the paper identifies the
correlates of temporary agency working (TAW) in the private sector in Britain and its

impact on workplace labour productivity and financial performance.

Incidence of TAW

Ten percent of private sector workplaces in Britain use TAW. In 7 percent of
workplaces TAW are equivalent to at least 5 percent of the employees on site. In
fort-fiftths of workplaces using TAW they are used in a single occupation. They are
most likely to be used for Administrative and Secretarial jobs followed by Operative

and Assembly workers.

Reasons managers gave for using TAW

The need for short-term cover is the main reason given for using TAW, followed by
matching staff to peaks in demand. The need to obtain specialist skills is cited by
one-in-ten managers. Cost-cutting is not identified as a reason for TAW use.
However, freezes on permanent posts are cited by one-in-twelve of those using
TAW. Sixty percent of those using TAW say agency workers are doing work

previously done by permanent staff.

Associations with workplace performance
The presence of TAW is not associated with workplace performance or productivity

with one exception. The exception is a significant association between TAW




presence and higher sales per employee. The use of fee-paying private agencies to
fill vacancies has a similar effect. However, the association between TAW and
workplace performance and productivity differs according to the jobs performed by
TAW. Managerial TAW and TAW in Associate Professional and Technical posts are
associated with lower financial performance but are not associated with workplace
labour productivity. In contrast, workplaces using TAW in Skilled Trades have better
financial performance and better labour productivity than those that do not.
Workplaces with few TAW relative to the number of employees at the workplace (1-
4%) have lower productivity and performance than workplaces using no TAW.
However, this finding is only apparent in some analyses. There are no significant
differences between the productivity and performance of workplaces using many

TAW (5% or more) compared to workplaces using no TAW.

Factors associated with TAW use

Although it is useful to consider TAW use in general, TAW use in higher and lower
occupations are not associated with one another and their correlates differ
somewhat. This justifies consideration of them separately as well as jointly. For
example, workplaces using TAW in higher occupations are less likely than other
workplaces to have recently introduced financial incentives or made changes in work
techniques and procedures. They are also more likely to have employee
involvement initiatives. In sharp contrast, workplaces using TAW in lower occupations
are more likely than other workplaces to have introduced financial incentives and are

more likely to have made recent changes in work techniques and procedures.



Workplaces are more likely to use TAW where they have a formal strategic business
plan which includes forecasts of staffing requirements, confirming speculation that

TAW are often used strategically by management.

There is debate about whether TAW is compatible with other forms of labour flexibility
or not. We consider its relationship with other ways to adjust the amount of labour to
demand (termed ‘numerical flexibility’) such as the use of ‘external’ workers like
home-workers and freelancers, and hours flexibility among employees. We also
consider its relationship to ‘functional flexibility’ on the part of employees which
entails working ‘beyond contract’ by doing tasks other than the primary job for which
they are employed. We find the links between TAW and these other forms of labour
flexibility are complex: TAW appears compatible with some forms of labour flexibility
but not with others, and the findings differ somewhat depending on the occupations

performed by TAW.

The following factors are positively and significantly associated with TAW use:
employer vulnerability to worker absence; the speed with which workers can ‘learn’
the job; very high market competition; ‘turbulent’ market conditions; competing on the
basis of product or service quality, rather than price alone; high labour costs;
workplace size; the percentage of employees who are women. The effects of some
workplace practices such as flexible working arrangements helping employees
balance home and work responsibilities, have opposite effects in relation to high and
low occupation TAW. ‘Structural’ features of the workplace also play a significant
role. These include: occupational composition of employees; industry; UK

ownership; region.



Limitations to study and further research

Although this study is the first to concentrate on the relationship between TAW and
workplace performance using nationally representative workplace data it is important
to recognise its limitations. First, it establishes associations between TAW and
performance, rather than the causal effect of TAW on performance. Second, it does
so only for a particular point in time, namely 2004. Third, there is merit in
establishing whether these results hold in other countries. We shall be tackling this
issue in a future comparative paper looking at the performance effects of TAW in

Britain and France.

A note on methodology

The findings are based on descriptive and multivariate analyses of the 2004
Workplace Employment Relations Survey (WERS). The strengths of the study are
that it is based on data that are nationally representative of private sector workplaces
with 5 or more employees, it uses four different measures of workplace performance,
and it considers different dimensions of TAW use. This provides a rich picture of the

correlates of TAW and its relationship to workplace performance in Britain.
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1. Introduction

According to the Financial Times “sub-contracting as many non-core activities as
possible is a central element of the new economy” (31%' July 2001, page 10). Inter
alia this has entailed rapid growth in temporary agency working over the last two
decades in Britain (Millward et al., 2000: 47; Heywood et al., 2006; Forde and Slater,
2005), as it has in the United States (Segal and Sullivan, 1997)." Today there are
well over one-quarter of a million temporary agency workers (TAW) in Britain
accounting for over 1 percent of the total workforce. According to the workplace-
based data used in this paper, by 2004 10 percent of private sector workplaces were
using TAW. In 7 percent of private sector workplaces (70 percent of workplaces
using any TAW), TAW were equivalent to 5 percent or more of employees at the

workplace (Table 1).

Commentators and academics identify four broad reasons for their usage. First,
TAW are viewed as a cost-cutting device. TAW receive lower wages than their
employee counterparts (Forde and Slater, 2006; Autor and Houseman, 2005) and
employers using TAW are not obliged to extend employees’ non-wage benefits such
as pensions to them, thus potentially foregoing substantial non-wage labour costs
where they substitute for employees.? However, employers must pay agency fees.
These can be substantial, mitigating any savings made in wage and non-wage

benefits (Houseman, 2001). Second, TAW can be deployed quickly to meet

! For reviews of the reasons for the growth in temporary agency working see Forde and Slater (2005) and Forde
2007).

5 This is not the case in all EU states (TUC, 2005) and the situation may change in future if EU Member States
agree the draft Directive on Temporary Agency Workers (op.cit).



fluctuations in product or service demand. The costs of firing TAW are minimal in
Britain offering employers opportunities to ‘buffer’ themselves when faced with
market uncertainty arising from factors such as turbulent market conditions,
intensifying market competition and uncertainties surrounding the success of new
products and services. In this sense, TAW offer labour flexibility — often termed
‘external’ flexibility since it allows employers to adjust the amount of labour they use
to market needs relatively quickly and cheaply without affecting the employment
status of permanent ‘core’ employees (Houseman et al., 2003; Atkinson, 1984).
Thus this second rationale is linked to the first of cost minimisation. Third, TAW are
used as ‘cover’ or ‘fill in’ for short to medium-term absence arising from maternity and

paternity leave, sickness and illness and the like.

The fourth reason often cited for the use of TAW is the need for specialist skills not
normally available among employees, either because the employer is unable to
recruit permanent staff with such skills, or else it is uneconomic to do so if the skill is
only required for a short duration. Under this scenario it would not be surprising to
find highly skilled TAW, including ‘knowledge workers’, offering skills that

complement those of permanent employees.

Table 1 shows that three of these four factors were salient in employers’ accounts of
their reasons for the use of temporary agency workers in 2004. The need for short-
term cover and the need to match peaks in demand were the primary reasons given
with the need to obtain specialist skills cited by one-in-ten managers. Cost-cutting
per se was not identified as a reason for TAW use, but the table is suggestive of a

link between cost issues and TAW use. Freezes on permanent posts were cited by 8



percent of TAW users while 60 percent of those using TAW said that agency workers
were doing work previously done by permanent staff. In these circumstances, TAW

were clearly substituting for permanent employees.

Although one can see why it might ‘make sense’ for employers to use TAW, there is
very little in the literature to explain why employers might choose TAW as opposed to
other methods of labour flexibility. There is also very little evidence on the links
between TAW and workplace financial performance and labour productivity. This
paper fills this gap in the literature using nationally representative workplace data for

Britain, the biggest user of TAW in Europe (European Foundation, 2006).

The paper is organised in the following way. Section Il identifies the options
available to employers in achieving labour flexibility and identifies their incidence in
British workplaces. Section Il discusses the theoretical and empirical literature on
the correlates of TAW while Section IV considers the links between TAW and
workplace productivity and performance. Section V introduces the data and outlines
the estimation strategy. Section VI presents results and Section VII discusses the

implications of the findings and draws some conclusions.

2. Use of TAW and Other Forms of Flexible Labour in British

Workplaces

Employers faced with peaks and troughs in demand will often resort to non-

employees to adjust the amount of labour they engage, rather than make the



adjustment through permanent employees either because it is less costly or more
practical to do so. This process of adjustment is often referred to as ‘external
flexibility’. Sisson and Marginson (2003: 165-166) argue that this can be achieved
through *“the wuse of outsourcing, subcontracting, self-employment and the
engagement of temporary agency workers”. In this sense, TAW is akin to the
‘contracting out’ of services although, unlike the use of independent contractors,

TAW usually involves an intermediary between employer and worker.

Table 2 shows that the contracting out of services and activities was almost
ubiquitous in British workplaces by 2004 with nearly two-thirds (63 percent)
contracting out 1-4 activities and a further one-fifth (21 percent) contracting out five or
more activities. Although the desire for greater flexibility was cited by 9 percent of
managers using contracted-out services, and another one-quarter (27 percent) cited
a desire to focus on core activities, the primary reasons for using contracted-out
services were improved service (56 percent) and cost savings (35 percent). There is
clear evidence that, in a minority of cases, those using independent contractors had
done so to substitute them for permanent employees: in 16 percent of workplaces
using independent contractors that were at least five years old those contractors

were undertaking work previously done by employees.?

Factor analysis of the eleven contracted-out services identified two groupings of
service/activity which were highly correlated. The first was the contracting out of
cleaning, security and catering (eigen value 1.92, Cronbach’s Alpha 0.64). The

second was the contracting out of the temporary filling of vacant posts, recruitment,

% White et al. (2004: 29-31) also found widespread use of independent contractors to replace employees.



and training (eigen value 1.71, Cronbach’'s Alpha 0.55). The latter includes
workplaces engaged in the contracting-out of the bulk of their HR function.* If TAW
is a form of ‘contracting out’ then one might anticipate a positive association between
the presence of TAW and the contracting out of services. This positive association is
apparent in our data. Using TAW is particularly strongly associated with the
contracting out of recruitment and the use of independent contractors for the filling of
temporary vacancies. It is also associated with the use of fee-paying private
agencies to fill vacancies in the core occupation within the workplace. These four
aspects of agency usage to meet demands for labour are highly correlated (eigen

value 1.91, Cronbach’s Alpha 0.64).

As noted above, a further ‘outsourced’ form of labour are the self-employed. These
include home-workers and those working freelance, two forms of flexible labour
which are highly positively correlated at workplace-level in our data.’ Their
incidence in British workplaces has remained fairly constant since the early 1980s
(Millward et al., 2000: 40 and 48). In 2004, 7 percent of private sector workplaces
used home-workers and 10 percent used free-lancers (Table 3). A priori, it is unclear
whether these workers will be found alongside TAW or will substitute for them as

alternative methods for achieving external flexibility.

Employers may also seek to adjust the amount of labour they engage by requiring

labour flexibility on the part of their employees. This may be achieved in a variety of

* White et al. (2004: 26) argue: ‘The prominent position of training and recruitment as outsourced services
suggests that the HRM function as a whole is being seen, in many organizations, as at least in part a non-core
activity’ and they cite British Petroleum as one of the blue-chip companies who recently divested itself of its
internal HRM, contracting all of it out to external consultancies.

® The legal status of home-workers is often disputed. However, the WERS question refers to “people who do work
for this establishment at or from their own homes, but are not employees”. Free-lancers are defined as “people



ways which are listed in Table 3. Perhaps the closest parallel to TAW is the use of
employees on temporary or fixed-term contracts, used by around one-sixth (17
percent) of private sector workplaces. They are similar to TAW in the sense that they
are not on open-ended contracts, but they are dissimilar since they have employee

status at the workplace they work in.°

The question arises: under what
circumstances do employers choose temporary employees rather than TAW, or do
they deploy them in combination? In fact, 35 percent of workplaces using TAW also
used temporary or fixed-term employees while 21 percent of those using temporary
or fixed-term employees also used TAW. Although the use of temporary and fixed-
term employees is therefore positively correlated with the use of TAW, it is not
strongly related to other forms of peripheral working such as home-working. The
additive scale labelled NCORPER in Table 3 shows the percentage of workplaces
using combinations of the four forms of external flexibility and temporary and fixed-
term employees. Whereas 58 percent of workplaces used one of these forms of

numerically flexible labour, and 20 percent used two, only one-in-ten used three or

more.

Table 4 takes a closer look at the use of employees on temporary or fixed-term
contracts. It is instructive to compare the figures with those for TAW in Table 1. Not
only are they used by more workplaces than TAW’ but, where they are used, there
tend to be more of them than in the case of TAW. Although they are usually
concentrated within one occupation in the workplace (this is so in four-fifths of

workplaces using them, as is the case for TAW) their occupational distribution is

working for this establishment on a freelance basis”. Although these types of workers may be employees of other
organizations, in practice they are often self-employed (Millward et al., 2000: 47-48).

® There is some debate as to whether TAW are employees of the agencies that employ them (Davidov, 2004).
However, there is no doubt that they are not employees at the workplace at which they are placed.



rather different from that of TAW. Employees on temporary and fixed-term contracts
tend to be more heavily concentrated in Managerial and Professional occupations, as
well as Sales, whereas TAW are more prevalent in Administrative and Secretarial
occupations together with Operatives and Assembly workers. Also, whilst managers
cited the need to meet fluctuating demand and short-term cover as two major
reasons for their use of employees on temporary and fixed-term contracts, they also
cited reasons which were not given for TAW, notably as a trial for permanent posts.
Furthermore, there was a large tail of ‘other reasons’ for their use which was not

apparent in the case of TAW.

There are also a range of methods for obtaining temporal flexibility from permanent
employees, either through annualized or zero-hours contracts, shift-working, regular
overtime or the use of part-time workers. The proportion of workplaces using part-
time employees has been rising since the early 1980s (Millward et al., 2000: 44;
Kersley et al., 2006: 78). Table 3 shows that, whereas only a handful of private sector
workplaces used annualised hours or zero-hours contracts, three-quarters used part-
time workers and three-quarters used regular overtime working. Furthermore, many
workplaces made very extensive use of part-timers and overtime working. In over a
quarter (28 percent) of private sector workplaces over half of all employees were
part-timers working less than 30 hours per week. At least 60 percent of core
employees were working regular overtime in 28 percent of workplaces. Shift-working
took place in a quarter (24 percent) of workplaces. Although all of these practices
entail temporal flexibility from permanent employees they are not particularly strongly

correlated with one another at workplace-level and they do not emerge as a clear

" This is also the case in the United States (Cappelli, 2007).



factor in factor analyses. This might suggest that these forms of labour are
sometimes used as substitutes for one another, rather than complements.® All may

either complement or substitute for TAW.

The additive scale labelled NNF at the bottom of Table 3 identifies how many of the
ten different forms of numerical flexibility British private sector workplaces used in
2004 (see the footnote to the table for an explanation of how the scale is
constructed). Less than 1 percent of workplaces have no forms of numerically

flexible labour whilst two-thirds have three or more.

The recent literature on labour flexibility has focused on the value of functional
flexibility on the part of employees as the basis for organizational innovation and the
achievement of organizational flexibility. Functional flexibility is broadly defined as
‘the ability of workers to co-operate and take decentralized decisions’ (Hempell and
Zwick, 2005). It entails doing tasks beyond the employees’ immediate primary job
(working ‘beyond contract’) by performing jobs other than one’s own or engaging in
problem-solving and other team activities. The incidence of functional flexibility in
British private sector workplaces is presented in Table 5. In roughly half (47 percent)
of workplaces managers agreed that ‘we frequently ask employees at our workplace
to help us in ways not specified in their job description’. Participation in problem-
solving teams was less common. Most of the other WERS information on functional
flexibility pertains to the largest non-managerial occupational group at the workplace
which we term the ‘core’ employees. In the majority (60 percent) of workplaces at

least some of those employees are trained to do jobs other than their own and in 62

® Much of the literature indicates that part-time working is quite a different phenomenon to other forms of flexible
working whereas other types of flexible labour are often found to be complementary (Gallie et al., 1998; White et



percent some actually perform jobs other than their own at least once a week. In
one-fifth (21 percent) of workplaces at least 60 percent of core employees were
actually doing jobs other than their own at least once a week. Team-working was
also widespread with 58 percent of workplaces reporting some team-working among
core employees and nearly half (47 percent) saying at least 60 percent of core
employees were working in formally designated teams. In the majority of cases
where teams were present they were fairly autonomous according to our additive
scale TEAMSCOR (see the foot of Table 5 for an explanation of how the scale is
constructed). The additive scale NFF, described at the foot of Table 5, shows that all
but 10 percent of private sector workplaces had some form of arrangement for

functional flexibility.

3. Theoretical and Empirical Literature on the Correlates of TAW

In choosing the quantity and sources of labour for the delivery and sale of goods and
services firms have options to keep that labour ‘in-house’ or ‘out-source’ under
contract with other suppliers. This decision can be conceived of as a ‘make’ or ‘buy’
decision, that is, a decision to ‘make’ the labour inside the firm, or ‘buy’ it in from
outside. Economic theory suggests that this decision will depend, in large part, on
transaction costs.? Other factors will also come into play such as the nature of the
production process and product competition. These and other factors are discussed

below.

al., 2004: 33-34).
° For an empirical test of this theory using UK data see Lyons (1995).



Other forms of labour flexibility

A priori, it is not clear what impact functional flexibility practices might have on the
use of TAW. It is possible that TAW and functional flexibility will be found together if
employers seek functional flexibility among their core employees, buffering them from
market vicissitudes with the numerical flexibility offered by non-employees who are
sometimes referred to as ‘peripheral workers’ (Atkinson, 1984). It is even possible
that TAW and other forms of numerical flexibility offered by non-employees will
facilitate functional flexibility among employees. This may occur, for example, where
TAW are providing specialist skills such as ICT-related services which permit
employees to perform various tasks more flexibly than might otherwise be the case.
White et al. (2004: 44) provide evidence in favour of this contention and conclude

that ‘management grabs flexibility from both sides’.

The alternative proposition is that forms of numerical flexibility such as TAW are
substitutes for functional flexibility and so will not be found together at workplace
level. This might be the case where they are alternative strategies for competitive
advantage.'® Some analysts have argued that TAW and other ‘peripheral’ workers
tend to be low-skilled and are most suitable in workplaces which compete on the
basis of low added value and price. In contrast, functional flexibility is thought to offer
adaptability on the part of committed, skilled workers producing high-value added
goods where competition relies on the quality as well as the price of goods and

services (Hempell and Zwick, 2005).

1 For empirical evidence of a negative association between functional flexibility and numerical flexibility see
Osterman (1999) for the USA.

10



Strategy versus structure

Implicit in the literature on numerical vs. functional flexibility is the idea that
employers make strategic choices about the use of various forms of flexible labour.
However, some production processes and services may simply lend themselves to
some forms of flexibility in which case the configuration of practices may be ‘hard-
wired’ into what the employer does, rather than being the result of a conscious
strategic choice. If structural features of the workplace such as workplace size and
industry are correlated with TAW this might suggest that part of the reason for TAW
use is structural as opposed to strategic. Workplace size may be important since
economies of scale might be important when engaging outside contractors. White et
al. (2004: 26) find little industry variation in TAW. For the United States, Estevao and
Lach (1999) find that the rise in the proportion of TAW in the economy is not the
result of a shift in industry composition towards TAW-heavy industries, implying
instead that it may be the result of conscious decisions to hire more TAW. However,

there is no direct evidence on the role of strategic management on the use of TAW.

High-ICT workplaces may have opportunities to configure their labour in a variety of
ways, providing them with opportunities to behave strategically in their labour
deployment. If there are cost savings to be had with TAW those with the IT
opportunities to pursue them may do so. Others confirm a link between high-ICT and

TAW usage (White et al., 2004: 28).

11



Variation in product or service demand

According to Heywood et al. (2006:2) TAW ‘represents an extreme form of flexible
staffing that has been credited with allowing firms to successfully respond to
variations in workforce demand’. One might therefore expect to see TAW in those
workplaces where there is product market uncertainty, for example where new
products are being tried out or the market is turbulent. Heywood et al. (2006) find
evidence in support of this proposition using the data used in this paper. Some
workplaces are open continuously throughout the day, perhaps every day. TAW may
be particularly valuable in these workplaces if they allow the employer to vary the
supply of labour with fluctuations during the course of the day, the week, the season

or with fluctuations in the economic cycle (Cappelli and Neumark, 2004).*

Competitive strategy

If, as noted above, TAW is part of a low value-added competitive strategy, one might

anticipate the use of TAW where the employer is competing primarily on price rather

than quality.

Reducing exposure to long-term liabilities

If employers are facing pressures to hold down or cut labour costs (eg. due to

intensifying cost competition) employers are most likely to resort to TAW where a

high proportion of their sales or turnover is accounted for by labour costs or where

™ White et al. (2004: 34) find 24-hour opening is linked to multiple types of flexible labour, though they don’t
explore the link to TAW explicitly.

12



they offer costly benefits to employees such as good pensions. They may also resort
to TAW to replace permanent staff as they downsize, focus on ‘core’ activities or
institute a change programme which affects the normal deployment of labour. Poor
financial performance may be a block on permanent recruits, raising the prospect of
using TAW: this might be a problem when estimating the effects of TAW on

performance using cross-sectional data as we do in this paper.

Firm-specific human capital

If the employer needs cover for workers during periods of temporary absence the
practicality of resorting to TAW will diminish with the time it takes to ensure
proficiency among new recruits, so one might expect the propensity to deploy TAW
to diminish where time-to-proficiency is longer, as Heywood et al. (2006) find.
However, it is possible that the degree of skill among core employees is irrelevant
where TAW are employed to perform complementary tasks: these tasks may be
specialist high-skilled jobs or non-core activities performed by low-paid employees.

Either way, the ambient skills among employees may not be relevant.

Likelihood of absence

Since TAW are often used to cover for short-term absence, it seems reasonable to
assume that TAW are more likely to be used where the probability of absence is
higher, either because the workplace employs a large percentage of women — who
are more likely to take parental leave and retain the largest share of family care

responsibilities in the household — or where absences are particularly problematic for

13



the production process, as in the case of just-in-time production. Using WERS 2004
Heywood et al. (2006) find evidence to support the proposition that TAW are more
likely where the percentage of women in the workplace is high.*? Larger workplaces
may be more likely to use TAW because they are more likely than smaller
workplaces to have one or more workers absent at any one time. Again, this pattern

emerges from the analysis by Heywood et al. (2006).

Limitations to the use of flexible working among employees

If an employer desires labour flexibility but is unable to achieve it among permanent
employees, either because union representation acts as a break on flexibility or
because the employer has agreed to protect employees’ security, eg. through a job
security guarantee (JSG), the employer may seek flexibility through non-employees
including TAW. Thus one might anticipate higher TAW use where unions or a JSG
are present. On the other hand, unions may be concerned that the TAW may be
introduced to substitute for permanent employees, in which case unions in a strong
bargaining position may block TAW. There may be circumstances in which a
workplace is utilising all its capacity for functional flexibility — for example, where all
those trained to perform other employees’ jobs are already doing so - whereupon this

limitation leads it to resort to TAW as an alternative source of flexibility.

This discussion skirts over the heterogeneous nature of TAW usage. First, it makes
no distinction between the incidence of TAW and the extent of TAW usage as

indicated by a high number of TAW engaged at the workplace at any one time.

12 They also find evidence that TAW is more prevalent where special leave practices reduce firms’ ability to direct
worker effort, whereas practices facilitating flexible working by employees, such as workplace nurseries, have the

14



However, it seems likely that those using many TAW are likely to be adopting a
fundamentally different approach to TAW than those using just one or two TAW. The
former is much more likely to be a strategic response to conditions faced by the
workplace, whereas the latter may be occasioned by particular, idiosyncratic
circumstances. It therefore seems reasonable to compare the correlates of low TAW
usage with those of high TAW usage. Second, it is likely that the correlates of TAW
will differ according to the occupation to which the TAW belong and, in particular, the
skills they have to offer the employer. With the recent exception of Heywood et al.
(2006), the heterogeneity of TAW use is something that has been largely overlooked

in the literature to date.

4. Links Between TAW and Workplace Performance

TAW can contribute to improved financial performance in a number of ways. First,
TAW can contribute to the smooth-running of the workplace by maintaining
uninterrupted production or provision of services when employees are temporarily
absent. The continuity this brings allows customers to be served and machinery to
continue in operation when the absence of TAW might otherwise have resulted in
temporary closure or operating below capacity. Second, TAW might have a positive
effect on labour productivity. This may occur if TAW are potential substitutes for
existing employees, thus threatening permanent employees’ job security and acting
as a spur to improve incumbents’ performance. Alternatively, TAW may complement

employees’ skills in a productivity-enhancing fashion. For instance, during times of

opposite effect.

15



demand uncertainty they may ‘buffer’ employees thus allowing them to concentrate
efficiently on core activities. More generally, firms may raise the average productivity
of the firm when they concentrate on core activities where they have a comparative
advantage, contracting out those aspects of their work where they operate less
efficiently - what Amiti and Wei (2006) describe as a productivity gain arising from
compositional change in the workforce. Third, TAW may improve financial
performance through cost reductions which may occur either directly because the
contracted-out workers are cheaper than incumbent employees, or indirectly if, as
Houseman et al. (2003) showed for the USA, TAW depress wage increases among

employees when labour markets are tight.

Fourth, the optimal mix of skills at the workplace may shift in ways that make it
uneconomic to retain or recruit groups of workers on permanent contracts, but whose
deployment is economically viable on a temporary basis. Fifth, employers may use
TAW as a pool from which to draw their employees, whereupon TAW can help them
manage the risk of making permanent offers by screening TAW to ensure suitable

job matches (Autor, 2001).

TAW can also militate against good workplace performance. First TAW may be less
productive than their employee counterparts if, as some have argued, they are less
committed to the firm, have lower job satisfaction, or take time to acquire the firm-
specific skills required by the employer. Second, using TAW may have unintended
negative spill-over effects on employees, as might occur where employee job
insecurity arising from TAW leads to employee unrest or dissatisfaction. Third, a

TAW-based strategy geared towards numerical flexibility may militate against a
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strategy based on functional flexibility, or result in a reduction in innovative capacity,

as Hempell and Zwick (2005) found in Germany.

Even if the labour productivity effects of TAW are benign or positive, any productivity
benefits may be outweighed by the cost of using them. This might happen if, for
example, the start-up costs of training TAW outweigh the productivity benefits, or if
TAW are actually paid more than incumbent employees because the demand for
specialist TAW means their spot-market price is higher than the wages set for like

permanent employees.

There is very little evidence on the effects of TAW on workplace performance and
productivity. Instead the literature is dominated by papers that consider the effects of
numerical and functional flexibility on performance. These studies tend to define
numerical flexibility in a variety of ways but the broad consensus is that numerical
flexibility is associated with poorer performance whereas functional flexibility is
associated with better performance.’® Some studies point to positive productivity
effects of contracting out (Siegel, 1995; ten Raa and Wolff, 2001). Amiti and Wel
(2006) suggest that off-shoring (sourcing service inputs from overseas suppliers)
increased labour productivity in the US manufacturing sector over the period 1992-
2000. ** Using data on UK manufacturing plants for the period 1980-1992 Girma and
Gorg (2004) find that an establishment’s outsourcing intensity is positively related to
its labour productivity and total factor productivity growth, and this effect is more

pronounced for foreign establishments.

3 This is the case with respect to productivity in Britain (Michie and Sheehan, 1999, 2001) and the USA
(Chadwick and Cappelli, 2002).
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Very few studies deal directly with the effects of TAW because data on TAW use is
absent from most data sets. Those studies that do consider TAW effects find mixed
results. Kleinknecht et al. (2006) find different effects of the percentage of hours
worked by TAW on sales growth according to the presence of R&D at the enterprise.
It seems that, in their Dutch data, the higher usage of TAW is positively associated
with sales growth in enterprises with R&D but negatively associated with sales
growth where the enterprise has no R&D activities. The authors speculate that
innovative R&D firms were using TAW to complement existing employees in a growth
strategy whereas non-innovative firms without R&D were downsizing, substituting
TAW for employees. Functional flexibility, on the other hand, is positively associated
with both employment and sales growth. Arvanitis (2005) finds the use of temporary
workers has no significant effect on the sales per employee of Swiss firms, nor on the
introduction of process innovations. However, it did appear to be associated with the

introduction of product innovations.*

5. Data and Estimation Techniques

The data are the 2004 Workplace Employment Relations Survey (WERS 2004).%°

Appropriately weighted, it is a nationally representative survey of workplaces in

“ There is growing evidence that productivity growth in the US manufacturing sector has been over-estimated
due to the outsourcing of labour to temporary agency firms (Dey, Houseman and Polivka, 2006; Houseman,
2006).

® The study measures temporary work with a dummy variable based on the ‘importance’ of temporary work to the
firm. Itis unclear from the paper whether this incorporates TAW only or consists of both TAW and temporary
employees. However in a personal communication to the author (email dated 2" April 2007) Arvanitis says “the
measurement could not distinguish between temporary agency working and employment on temporary contracts.
Most of temporary work in Switzerland is temporary agency working, not employment on temporary contracts.
Due to the rather high labour market flexibility, temporary contract are not necessary.”

'8 For full details of the survey see Kersley et al. (2006) and Chaplin et al. (2005).
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Britain with 5 or more employees covering all sectors of the economy except
agriculture, hunting and forestry, fishing, mining and quarrying, private households
with employed persons and extra territorial bodies. The analysis exploits two
elements of the survey. The first is the management interview, conducted face-to-
face with the most senior workplace manager responsible for employee relations.
Interviews took place between February 2004 and April 2005. The achieved sample
consists of 2,295 workplaces, representing a response rate of 64 percent. The
second element of the survey, which provides two of the dependent variables used in
this paper, is the Financial Performance Questionnaire (FPQ). The FPQ is a short
paper questionnaire that was left after the completion of the management interview

for someone responsible for financial matters at the workplace to complete.

The sampling frame used for WERS 2004 was the Inter-Departmental Business
Register (IDBR) which is maintained by the Office for National Statistics (ONS).
Differential sampling fractions have been used according to the size (i.e. number of
employees) and SIC 2003 group of the establishment on the IDBR, with the data
being weighted before analysis in order to make the sample properly representative
of the designated population. The estimating sub-sample is all private sector

workplaces with complete information on the variables used in the analysis.

Three measures of labour productivity are analysed. The first is taken from HR
managers’ responses to the question: ‘Compared with other establishments in the
same industry, how would you assess your workplace’'s labour productivity?’
Answers are ordered from ‘a lot better than average’ to ‘a lot below average’ and are

therefore modelled using an ordered probit. The responses ‘a lot below’ and ‘below
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average’ are collapsed due to the small number of respondents putting their

establishment in these categories.

Despite the fact that subjective ordered measures of productivity dominate the British
literature there is some debate about the properties of these data and their value in
estimating influences on productivity compared with accounting-type data.*’ With
this in mind, the paper compares results using this traditional measure with
accounting measures collected for the first time in WERS using a Financial
Performance Questionnaire (FPQ). ' The first accounting-based measure is the log
of gross output per worker (sometimes referred to as ‘average labour productivity’)
and is derived by dividing total employment at the workplace into the total value of
sales of goods and services over the past year. The second measure is the log of
gross value-added per worker and is derived by subtracting the total value of
purchases of goods, materials and services from total sales, and then dividing this
figure by total employment.”® Both accounting measures of productivity are

estimated using ordinary least squares.

Sales per employee and value added per employee are highly correlated with one
another. However, the subjective measure of productivity relative to the industry
average is not strongly correlated with the accounting measures, suggesting that it
contains different information from the other two dependent variables (Forth and

McNabb, 2007).

" For a discussion of the merits of alternative measures of productivity see Kersley et al. (2006: 287-289) and
Forth and McNabb (2007).

BA copy of the FPQ questionnaire can be downloaded at:
http://www.wers2004.info/wers2004/crosssection.php#fpg and details about how the questionnaire was
administered can be found in Chaplin et al. (2005).
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The response rate to the FPQ was 47 percent of all workplaces participating in
WERS. This response rate, together with procedures adopted to exclude those with
item non-response and outlier values reduced the size of the estimation sample for
the FPQ productivity models compared with analyses of the subjective productivity
measure.”® Of the 1,512 cases with a valid HR manager subjective measure of
productivity, 6% thought their workplace’s productivity was either ‘below’ or ‘a lot
below average’, 42% thought it was ‘average’, 42% thought it was ‘better than
average’ and 10% described it as ‘a lot above average’. Having trimmed the top and
bottom 2.5 percent of values, 586 workplaces had valid data for productivity levels
measured as sales per employee and 524 had valid data for the value-added per
employee measure of labour productivity. The estimation samples are a little lower

having dropped a small number of cases with missing data on independent variables.

Analyses of workplace financial performance estimate effects on HR managers’
responses to the question: ‘Compared with other establishments in the same
industry, how would you assess your workplace’s financial performance?’ Answers
are ordered from ‘a lot better than average’ to ‘a lot below average’ and are
estimated using an ordered probit. The responses ‘a lot below’ and ‘below average’
are collapsed due to the small number of respondents putting their establishment in

these categories.

¥ The mean for log sales per employee was 4.107 with a standard error of 0.072. In deriving logged value added
per employee for estimation a constant was added to push the whole distribution above zero. The mean was
6.497 with a standard error of 0.0038.

% Most of the data provided related to an accounting period ending in 2004, the remainder providing data for a
period ending in 2003. Where data did not relate to a full calendar year it was adjusted accordingly. Workplaces
with values below the 2.5" percentile and above the 97.5" percentiles of the productivity distributions were
classified as outliers and removed from the analyses.
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The analysis begins with an investigation of the workplace correlates of TAW using
four TAW variables. The first, estimated with a probit, is a dummy (0,1) variable
identifying the presence of any TAW at the workplace. The second and third
variables are respectively a (0,1) dummy variable identifying the presence of TAW in
the top three occupational classifications (Managers, Professionals and Associate
Professional and Technical employees) and a (0,1) dummy variable identifying the
presence of TAW in the bottom six occupational classifications.?* These are
estimated as probits. A little under 3 percent of workplaces had TAW in the top three
occupations, while 8 percent had them in the bottom six occupations. The fourth
variable, estimated with an ordered probit, is a categorical variable identifying the
number of TAW at the workplace expressed as a percentage of the employees
working at the workplace. The variable distinguishes workplaces with no TAW, those
with TAW equivalent to 1-4 percent of employees at the workplace (3 percent of
workplaces), and those with TAW equivalent to 5 percent or more of the employees

at the workplace (7 percent of workplaces).

In each case, results from four model specifications are discussed:

a. measures of numerical and functional flexibility*

21 Administrative and Clerical; Skilled Trades; Caring, Leisure and Other Personal Service; Sales and Customer
Service; Process Plant and Machine Operatives and Drivers; and Routine Unskilled Workers.

2 These measures are: the number of temporary and fixed term employees expressed as a percentage of
employees at the workplace; a squared term for the percentage of temporary and fixed term employees; use of a
fee-paying private agency to fill vacancies in last 12 months; use of an independent contractor for recruitment;
use of an independent contractor for temporary filling of vacant posts; number of services for which the workplace
uses independent contractors, other than for recruitment and temporary vacancy filling (up to 9 services); use of
non-employee home-workers; use of freelancers; any employees working shifts; any employees on annual hour
contracts; any employees on zero hours contracts; percentage of employees doing regular overtime (0, 1-59%,
60%-+); percentage of employees working part-time (0, <10%, 10-25%, >25%-50%, >50%-75%, >75%); whether
core employees trained to move jobs; percentage of core employees formally trained to do jobs other than their
own (0, 1-39%, 40-59%, 60%+); incidence of team working and degree of autonomy afforded teams on a scale of
0 to 6; manager agrees strongly that employees are frequently asked to “help us in ways not specified in their job
description”; coverage of hon-managerial problem-solving groups (0, 1-59%, 60%-+).
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b. as a. plus ‘baseline’ estimator which contains structural features of the
workplace  (size, age, ownership, region, industry and workforce composition);

c. as b. plus variables identified as potentially important in the discussion
above;

d. as c. plus employment change in the last year.

The discussion focuses on specifications b and ¢.** For the (0,1) outcomes the
tables report changes in the estimated probability of having TAW for different types of
workplace arising from change in each independent, continuous variable, and for
changes in the probability of TAW for switches in the value of discrete variables. The
marginal effects are derived from the probit model and are computed at weighted
sample means giving a ceteris paribus effect of the variable on the probability of
TAW. The table presenting the results for the number of TAW expressed as a

percentage of employees simply presents the coefficients from the ordered probit.

Then the link between TAW, financial performance and labour productivity is
investigated using the performance measures described above. The first set of
models incorporates indicators of TAW presence, thus testing the proposition that
what matters for productivity and performance is whether or not any TAW are
present. The second set of models replaces TAW incidence with two dummy
variables identifying whether the workplace has any TAW in the top three and bottom
six single-digit occupations respectively. The third set of models tests the effects of
TAW presence in each of the nine single-digit occupations within the workplace to

see whether TAW with different skills sets affect workplace performance and

23 Appendix Table Al presents descriptive information on all the variables used in the analysis.
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productivity in different ways. The fourth set considers the number of TAW present at
the workplace, expressed as a percentage of the employees at the workplace to test
the proposition that what matters is the degree to which TAW are used at the
workplace, rather than their mere presence. Throughout, models are run for the
whole private sector for both the full sample and the sample of workplaces providing

FPQ data.

For all the financial performance and productivity models two model specifications
are presented. The first contains the following baseline controls: log employment,
single independent workplace, industry dummies (12), workplace aged 25+ years, if
domestically owned, union recognition, core occupation dummies (8), region
dummies (11), % employees using computers in normal duties, labour costs account
for 75%+ of operating costs/sales revenue, current state of the product/service
market is declining, current state of the product/service market is turbulent, degree of
market competition assessed as ‘very high’, and the company’s share of the UK
market for its main product or service is 50% or more. In addition there are dummies
for missing data in relation to domestic ownership, union recognition, core occupation
and state of the product market. The second simply adds control dummies
identifying whether workplace employment rose or fell over the 12 months prior to the

survey.

All models are run with sampling weights that are the inverse of the probability of
sample selection. The weights for the FPQ productivity models also adjust for non-

response to the FPQ.?* A robust estimator is used to account for heteroskedasticity.

2 For full details see Chaplin et al. (2005).
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This paper does not identify the causal impact of TAW on productivity and
performance because it does not address the potential endogeneity of TAW that
arises from the non-random usage of TAW by workplaces. It is possible that high
performing workplaces may be the most likely to use TAW. Alternatively, low
performing firms may be most likely to use TAW if, for example, they resort to it as a
means of overcoming short-term financial constraints on recruiting employees or as a
means of cost-cutting, both of which are identified among the reasons for using TAW
above. In both cases estimates of TAW effects on performance will suffer from
biases induced by reverse causation. This possibility is tackled, in part, with the
trend in employment at the workplace over the previous year. More generally, there
may be factors that are not controlled for in the analysis that affect both the
propensity to use TAW and workplace performance, whereupon the estimates will be
biased. One way to address this issue would be to instrument for TAW, something
that will be explored in subsequent analyses. Alternatively, one might use panel data
to control for the fixed unobservable features of workplaces which might induce TAW

(non-)use. Again, this is something that will be explored in subsequent analyses.

0. Results

Correlates of TAW

Table 6 reports the marginal effects from three sets of probit models estimating the

probability that workplaces will have any TAW, TAW in the top three occupations at
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the workplace and TAW in the bottom six occupations at the workplace. Whilst it is
worthwhile considering TAW use in general, it is notable from the models that TAW
use in lower occupations and higher occupations are not associated with one another
and that, in a number of ways, their correlates differ somewhat. This justifies

consideration of them separately as well as jointly.

Below we report the associations between TAW and three broad blocks of variables:
the labour flexibility and ‘contracting out’ variables, ‘structural features’ of the
workplace and its workforce, and then those variables which our earlier discussion

points to as potentially important but which are unavailable in most data sets.

Contracting out and labour flexibility

TAW use is positively associated with the use of independent contractors for the
filling of temporary vacancies, raising the probability of having some TAW on-site by
around 10 percent. However, the effect is only apparent with respect to TAW in the
bottom six occupations at the workplace: the association is not significant for TAW in
the top three occupational groups. Conversely, the use of fee-paying private
agencies to fill vacancies is positively associated with the use of TAW in the top
occupations, whereas there is no association with TAW use in lower occupations.
This evidence suggests that employers use different types of TAW supplier to fill

temporary vacancies in accordance with the skills required for the job.

The contracting out of the recruiting function is not associated with TAW use. There

IS no association between the number of other contracted-out services (such as
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cleaning, catering and so on) and the use of TAW in general. However, those using
TAW in higher occupations are also likely to contract out more services — though the
association disappears in the more extended model (see Model (4)). Overall, there is
only limited support for the proposition that TAW usage is associated with the

contracting-out of other functions at the workplace.

Home-workers appear to substitute for TAW since they are negatively associated
with one another — though the effect is only statistically significant for TAW in higher
occupations. Using freelancers, on the other hand, is positively associated with TAW
use in higher occupations and is not significantly associated with TAW in lower

occupations.

TAW use at workplace-level is associated with some forms of numerical flexibility
offered by employees but not with others. The relationship between TAW use and
the percentage of employees on temporary and fixed-term contracts follows an
inverted-U shape, rising initially but then falling where the percentage of temporary
and fixed-term employees is at a very high level. This is consistent with the
possibility that employers will seek both sorts of temporary worker where there are
constraints on the number of flexible employee contracts they can issue, whereas if
they are able to satisfy their needs for temporary workers through employees’
contracts they will cease using TAW. A similar story emerges regarding part-time
working: there is a positive association between TAW and the use of a small
percentage of part-time workers. However, the probability of using TAW declines
with much greater use of part-time employees. When a high percentage of core

workers are regularly working overtime, the probability of TAW in lower occupations
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rises. There is no association between TAW and annualized hours or zero hours

contracts and TAW is only associated with shift-working in one of the six models.

It is clear from the comments above that the links between TAW and other forms of
numerical flexibility are fairly complex: there is no simple straight-forward story
regarding substitution or complementarity and the findings differ somewhat

depending on the jobs TAW perform.

The functional flexibility exhibited by employees is strongly associated with TAW use.
In all models a Wald test for the joint significance of the functional flexibility variables
is highly statistically significant. Where employers say they ask employees to work
‘beyond contract’ by doing things not specified in their job description they are also
more likely to use TAW. The percentage of core employees regularly doing jobs
other than their own is positively associated with TAW whereas the percentage of
core employees trained to do jobs other than their own is negatively associated with
TAW. One possible reason for this might be that training core employees to be
functionally flexible indicates a desire on the part of the employer to use flexibility
among employees as the best method of ensuring labour flexibility, rather than other
methods such as TAW. High usage of employee functional flexibility, on the other
hand, might suggest that the employer has already utilised most of the labour
flexibility available to her in the form of her employees’ functional flexibility such that
she must now resort to other methods of flexibility such as TAW. Autonomous team-
working is not significantly associated with TAW, but problem-solving is: TAW
probabilities rise where there is low and moderate use of problem-solving, whereas

the probability of TAW falls with high-usage of problem-solving groups. Thus, these
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findings point to a fairly complex relationship between TAW and functional flexibility

at workplace level.

‘Structural’ features of the workplace and workforce composition

‘Structural’ features of the workplace play an important role in TAW use. The
probability of TAW rises with the size of the establishment, particularly in much larger
workplaces; UK-owned workplaces are less likely to use TAW than those with some
foreign ownership; and industry effects are significant. For instance, educational
establishments are more likely than those in manufacturing (the reference category)
to use TAW in high-level occupations but are less likely to use them in lower-level
occupations, perhaps reflecting their use in supply teaching. The composition of the
employee workforce also plays a role. The probability of TAW rises with the
proportion of female employees. The use of TAW in higher occupations varies with
the occupational composition of the workforce. It is particularly noticeable that TAW
use in the higher occupations is most likely where the core employees in the
workplace are themselves professionals. However, the nature of the core

occupational group is not significant for TAW use in lower occupations.

Other variables of interest

Models (2), (4) and (6) are extended to include variables that our earlier discussion

suggests might be important influences on employers’ use of TAW.
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There is evidence that employers’ use of TAW is strategic in so far as the probability
of using TAW increases where the workplace has a formal strategic plan which
includes forecasts of staffing requirements. The effect is not significant in the case of

TAW use in lower occupations, however.

The vulnerability of the workplace to employee absence, proxied by the use of just-in-
time production, does raise the probability of TAW usage, though the effect is only

clearly significant in the case of higher occupation TAW.

Earlier we suggested that TAW may be less feasible as an option for labour flexibility
where it takes a long time for workers to acquire the skills and competences required
to undertake the work adequately. Although the extent of off-the-job training was not
significant, the probability of using TAW in lower occupations falls with the time it

takes before new employees can do the job as well as experienced employees.

Extensive computer usage may facilitate TAW and other forms of labour flexibility
through ICT solutions, or else require the use of TAW to support computer systems.
On the other hand, it may also proxy high skill levels among incumbent employees,
something which may limit TAW use. Perhaps due to these conflicting effects the

computer usage variables are not significant.

Although TAW are often perceived as a ‘buffer’ for core employees as employers

adjust labour to product and service demands, there is no link between TAW and job

security guarantees offered to all employees.
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If employers are driven to use TAW to match changing demand for their products and
services through the course of the day or the week then one might have expected
workplaces that are open 24-hours a day and those open 7 days a week to have a
higher probability of TAW use but this proves not to be the case. However, there is
evidence that TAW use is a response to variation in product and service demand:
those facing ‘turbulent demand are more likely to use TAW among lower

occupations than those operating in ‘mature’ or ‘growing’ markets.

The intensity and nature of product and service market competition also plays an
important role. Where the manager perceives market competition to be ‘very high’
the probability of TAW rises, ceteris paribus. But TAW is not a strategy for
competition purely on the basis of low price competition. On the contrary, the
probability of TAW use is actually lowest among workplaces competing purely on the

basis of price but not on quality.

Where labour costs account for a high percentage of revenue or operating costs,
they increase the probability that employers will resort to TAW to fill higher
occupation posts. This might suggest that TAW are used to cap costs, or to save on
labour costs where they are already at a high level, rather than being the resort of

low-wage employers seeking further downward wage flexibility.

Unions play no role in limiting the use of TAW: if anything there is some weak

support for the proposition that unionization raises the use of TAW. However,

‘egalitarian’ workplaces where managers and core non-managerial employees share
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the same non-pay fringe benefit entittements have a lower probability of using TAW

than other workplaces.

It has been argued that TAW can work to the advantage of workers who are seeking
to match job demands with those of home and family, leading them to seek more
flexible working arrangements than other workers. If this is so, one might expect to
find TAW located in workplaces which offer other flexible working arrangements
aimed at supporting workers in meeting the conflicts of work and home. This does
seem to be the case for higher occupation TAW since they are more likely to be
found in workplaces with such practices. However, workplaces are less likely to use

lower occupation TAW where they have such practices.

There is only limited support for the contention that TAW are more likely to be used
when employers are instituting change programmes: in fact, the effects differ across
TAW occupations and by the type of change being made. The use of higher
occupation TAW is negatively associated with the introduction of financial incentives
and changes in work techniques and procedures, and positively associated with
employee involvement initiatives. In sharp contrast, the probability that employers will
use TAW in lower occupations is positively associated with the introduction of
financial incentives and positively associated with changes in work techniques and
procedures. There is also weak evidence that TAW use in lower occupations is

negatively associated with changes in working time arrangements.

Using information on employment levels at the workplace 12 months prior to the

survey we constructed dummy variables identifying workplaces which had
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experienced rising employment and those experiencing falling employment. The only
association with TAW use was the higher probability of TAW in lower occupations
where employment was rising, suggesting that TAW use may have been a response

to improving conditions at the workplace.®

The models estimating the number of TAW used expressed as a percentage of
employees is appended (Appendix Table 2). Broadly speaking the results mirror
those for the ‘any TAW' models in Table 6, though effects are often a little more

precisely estimated.

TAW, Productivity and Performance

Table 7 reports results for the three measures of labour productivity and the single
measure of financial performance described earlier. In all cases the models contain
baseline controls discussed earlier which are listed for convenience in the second
and third footnotes to the table. The table focuses on the correlation between
workplace performance and productivity and numerical and functional flexibility.®
The model fit statistics indicate that the models perform well in accounting for a
sizeable degree of variance in these outcomes. The model of sales per employee
account for well over half the variance among private sector workplaces, while the

value-added per employee models account for around one-third of the variance.

%> The models containing employment change are available from the author on request.

%6 The full models are available from the author on request. We do not discuss the results for other variables
here, other than to note that they are in line with expectations from theory and the previous literature. For
instance, union recognition is negatively associated with workplace financial performance (although it is negative
in labour productivity equations it was not statistically significant). Falling employment is associated with lower
financial performance and lower productivity. Declining and turbulent product/service markets are associated with
lower productivity and financial performance using subjective measures but are not significant in estimates of
sales per employee and value-added per employee. A high market share is associated with higher financial
performance. UK-owned establishments have lower productivity on the accounting measures. Higher labour
costs are associated with lower financial performance and productivity in some but not all models.
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The mere presence of TAW at a workplace has no significant effect on performance
or productivity in all but one of the models. The exception is Model (5) which
indicates that TAW presence is associated with higher sales per employee, ceteris
paribus. This pattern of results is replicated for the variable identifying workplaces
that use fee-paying private agencies to fill vacancies. The most consistently
significant effect across the models is the negative effect of the number of flexible
hours’ arrangements for employee: this is apparent for both productivity and
performance in the full samples and for sales per employee in the FPQ sample. The
number of services the workplace contracts out to independent suppliers is
associated with higher productivity, but only for the subjective productivity measure
and only in the FPQ sample. There is also a hint that functional flexibility, as
measured on our (0,6) scale, is positively associated with financial performance, but

again, the effect is only apparent in one model (Model (2)).

Identical models were run, but this time the TAW dummy variable was replaced by
two dummies, one identifying whether there were any TAW among Managerial,
Professional or Associate Professional/Technical staff (the top three occupational
classifications) and another identifying whether there were any TAW among the
bottom six occupational classifications. Neither measure is significantly associated

with performance or productivity in any of the models.?’

To explore this issue of occupation-specific TAW effects further models were run

identifying whether TAW were deployed in each of (up to nine) single-digit

%" Full models are available from the author on request.
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occupations. Although, as Table 1 shows, the incidence of TAW in particular
occupations is quite low, the results are strongly suggestive of differences in the
effects of TAW on productivity and performance according to the occupations they
perform. The variables capturing TAW presence in each occupation are jointly
significant in the financial performance models, both in the full sample and the FPQ
sample, but they do not significantly contribute to explaining the variance in labour
productivity.?® Compared to the reference category of having no TAW at all at the
workplace, TAW in Managerial occupations are negatively associated with financial
performance, in both the full and FPQ samples. This is despite the fact that
Managerial TAW are associated with higher value-added per employee, albeit at a 90
percent confidence interval. Other than this, Managerial TAW are not associated
with labour productivity, suggesting that the negative association with financial
performance is driven by cost considerations. This pattern of results is also apparent
for TAW in Associate Professional and Technical occupations. In contrast,
workplaces using TAW for Skilled Trades occupations have better financial
performance and better labour productivity than those that do not. These effects are
particularly strong in the full sample. In the FPQ sample the effects are only

significant at a 90 percent confidence level.

One further approach to considering the effects of TAW by occupation is to establish
whether TAW are being used in the core occupation at the workplace, that is, the one
with the largest number of employees, or whether TAW are confined to other more
‘peripheral’ occupations as some theories predict. This distinction turned out not to

be significantly associated with performance or productivity at workplace-level.

% The joint significance of the dummies was tested using an adjusted wald test. The p-values for these tests in
the financial performance models were .0008 in the full sample and .0079 in the FPQ sample. Full models are
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Table 8 considers another aspect of TAW use, namely the number of TAW a
workplace uses, expressed as a percentage of the employees on-site. There are
indications that TAW’s relationship with performance and productivity varies with the
extent of TAW usage by the workplace. Using the subjective measures of
performance and productivity in the full sample, workplaces with a small number of
TAW relative to employees (1-4 percent) have lower productivity and lower financial
performance than those with no TAW, whereas those with more TAW relative to their
employees suffered no ill-effects. However, this finding is not particularly robust.
Productivity and performance do not differ between TAW users and non-TAW users
in the FPQ sample, no matter what measure of performance is used. That said, the
subjectively assessed financial performance of workplaces in the FPQ sample with
high exposure to TAW is statistically significantly higher than the performance of

those with few TAW.?°

7. Conclusions

Using nationally representative workplace data for 2004 the paper identifies the
correlates of TAW in the private sector in Britain and its impact on workplace labour
productivity and financial performance. We find the presence of TAW is not
associated with workplace performance or productivity with one exception. The
exception is a significant association between TAW presence and higher sales per

employee. The use of fee-paying private agencies to fill vacancies has a similar

available from the author on request.
29 STATA's lincom test reveals that the coefficient is .81 with a t-test of 2.19.
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effect. However, the association between TAW and workplace performance and
productivity differs according to the jobs performed by TAW. Managerial TAW and
TAW in Associate Professional and Technical posts are associated with lower
financial performance but are not associated with workplace labour productivity. In
contrast, workplaces using TAW in Skilled Trades have better financial performance
and better labour productivity than those that do not. Workplaces with few TAW
relative to the number of employees at the workplace (1-4%) have lower productivity
and performance than workplaces using no TAW. However, this finding is only
apparent in some analyses. There are no significant differences between the
productivity and performance of workplaces using many TAW (5% or more)

compared to workplaces using no TAW.

Although this study is the first to concentrate on the relationship between TAW and
workplace performance measures using nationally representative workplace data it is
important to recognise its limitations. First, it is not always easy to interpret some of
the associations between TAW and performance outcomes and, in particular, why
they should differ markedly with the jobs performed by TAW and the number of TAW
at the workplace. Second, the paper could only be said to have identified the causal
effect of TAW on workplace productivity/performance if one is satisfied that the
conditioning variables used in the analysis fully account for all factors that determine
both employers’ choice of TAW and workplace performance. Although the data do
contain a particularly rich set of workplace characteristics and we are able to
condition on recent workplace performance using employment trends it is possible
that there are features of the workplace unobservable to us that affect TAW use and

performance and may thus bias our estimates. Tackling this issue would be a
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valuable addition in future research. In addition, there is merit in establishing
whether these results hold in other countries. We shall be tackling this issue in a
future comparative paper looking at the performance effects of TAW in Britain and

France.

Turning to the factors associated with TAW, the paper contributes to the debate
about whether TAW is compatible with other forms of labour flexibility or not. We
consider its relationship with other ways to adjust the amount of labour to demand
(termed ‘numerical flexibility’) such as the use of ‘external’ workers like home-workers
and freelancers, and hours flexibility among employees. We also consider its
relationship to ‘functional flexibility’ on the part of employees which entails working
‘beyond contract’ by doing tasks other than the primary job for which they are
employed. We find the links between TAW and these other forms of labour flexibility
are complex: TAW appears compatible with some forms of labour flexibility but not
with others, and the findings differ somewhat depending on the occupations
performed by TAW. However, we do find that workplaces are more likely to use TAW
where they have a formal strategic business plan which includes forecasts of staffing
requirements, confirming speculation that TAW are often used strategically by
management. Finally, it is apparent that, although it is useful to consider TAW use in
general, TAW use in higher and lower occupations are not associated with one
another and their correlates differ somewhat. This justifies consideration of them

separately as well as jointly.
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Table 1: Temporary agency workers (non-employees) - % workplaces

Whole private
sector

Workplaces with
some temp workers

TAW in one or more occupations 10 100
TAW expressed as a % of employees at the workplace
(employee-weighted mean) (3) (10)
TAW expressed as a % of employees at the workplace
(workplace-weighted mean) (2) (19)
TAW equivalent to 5%+ of employees 7 70
Occupations with temps:
Managerial <1 2
Professional 1 13
Technical/Associate Professional 1 12
Admin/secretarial 3 32
Skilled trades <1 7
Caring/leisure/personal services 1 11
Sales 1 14
Operatives and assembly 2 19
Routine unskilled 1 13
N occupations with temporary workers:
0 90 0
1 8 81
2+ 2 19
Temp agency staff doing work previously done by
permanent staff 6 60
Reasons for use of temporary workers:
Match staff to peaks in demand - 43
Short-term cover for staff absence/vacancies - 50
Short-term cover for maternity/annual leave - 13
Unable to fill vacancy - 22
Obtain specialist skills - 11
Freeze on permanent staff numbers - 8
Other reasons - 10
Don’'t know/missing - <1
Number of reasons given for using temps
0 - <1
1 - 63
2 - 22
3+ - 15

Note: Workplace Employment Relations Survey 2004, all private sector workplaces with 5+ employees.

Unweighted N=1,706 of which 558 had some Temporary Agency Workers
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Table 2: Activities/Services Contracted Out

% all % workplaces
workplaces contracting out
Cleaning 51 61
Security 26 31
Catering 7 8
Building Maintenance 60 71
Printing/photocopying 16 19
Payroll 24 29
Transport of documents/goods 30 35
Computing services 23 28
Training 29 35
Recruitment 10 12
Temporary filling of vacant posts 11 13
Number of activities/services carried out for this workplace by
independent contractors
0 16 -
1-4 activities/services 63 75
4+ activities/services 21 25
Contractors doing work undertaken by employees 5 years
previously (only asked where contract out and 5+ years old)
- 16
Contractors doing work undertaken by employees 5 years
ago are themselves ex-employees - 8
Reasons for contracting out (only asked where contractors
doing work done by employees 5 years previously)
Cost savings - 35
Improve service - 56
Focus more on core business - 27
Greater flexibility - 9
Other reasons - 29

Note: Workplace Employment Relations Survey 2004, all private sector workplaces with 5+ employees.
Unweighted N=1,706 of which 1,540 did some contracting out. The contracting-out count is based on a question
identifying 11 contracted out activities/services identified on interviewer show-card
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Table 3: Methods of Achieving Numerical Flexibility

% of workplaces

External Flexibility with Non-employees:

Any temporary agency workers 10
Any people who do work for this establishment at or from their own
homes, but are not employees 7
Any people working for this establishment on a freelance basis 10
Any activities/services carried out for this workplace by independent
contractors 84
Numerical Flexibility among Employees:
Any employees on fixed-term or temporary contracts 17
Any shift working for employees at this workplace 24
Any employees on annualised hours contracts 3
Any employees on zero-hours contracts 4
% core employees regularly working overtime or hours in excess of the
normal working week whether paid or unpaid
0% 24
1-59% 48
60%-+ 28
% all employees working part-time (<30 hours per week)
0 23
1-50% 49
>50% 28
Summary measures of Numerical Flexibility:
NCORPER (0,5)
0 13
1 58
2 20
3 8
4 1
5 <1
NNF (0,10)
0 <1
1 7
2 26
3 33
4 21
5 9
6+ 4
Notes:

- WERS 2004, all private sector workplaces with 5+ employees. Unweighted N=1,706

- NCORPER is an additive scale with workplaces scoring every time they have: temporary agency workers;
employees on fixed-term or temporary contracts; freelance workers; home-workers; use independent contractors.
- NNF is an additive scale with workplaces scoring as per NCORPER and every time they have: shift-workers;

employees on annual hours’ contracts; employees on zero-hour contracts; part-time employees; core employees

working regular overtime.
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Table 4: Presence of temporary and fixed-term employees - % workplaces

Whole private
sector

Workplaces with
temp/fixed-term

employees

Temp/fixed-term employees in one or more

occupations 17 100

Temp/fixed-term employees as a % of employees at

the workplace (employee-weighted mean) (6) (15)

Temp/fixed-term employees as a % of employees at

the workplace (workplace-weighted mean) (5) (29)

Occupations with temp/fixed-term employees:
Managerial 2 14
Professional 3 17
Technical/Associate Professional 3 15
Admin/secretarial 4 25
Skilled trades 1 6
Caring/leisure/personal services 1 6
Sales 4 26
Operatives and assembly 1 8
Routine unskilled 3 17

N occupations with temp/fixed-term employees:
0 83 0
1 14 80
2+ 3 20

Some/all work done by temp/fixed-term employees

previously done by employees on open-ended

contracts 1 8

Reasons for use of temp/fixed-term employees:
Spur to improved performance - 6
Obtain specialist skills - 14
As a trial for permanent job - 20
Freeze on permanent staff numbers - 5
Temporary increase in demand - 36
Short-term cover for maternity/annual leave - 18
Time-limited funding - 6
Budgetary restrictions - 1
Other reasons - 37
Don’t know/missing - 2

Number of reasons given for temp/fixed-term

employees:
0 - <1
1 - 59
2 - 34
3+ - 5

Note: Workplace Employment Relations Survey 2004, all private sector workplaces with 5+ employees.

Unweighted N=1,706 of which 671 used some employees on temporary or fixed-term contracts
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Table 5: Functional Flexibility in Britain

% workplaces

% non-managerial employees participating in problem-solving groups in last 12 months

0% 84

1-59% 8

60%-+ 7
Managerial response to: “We frequently ask employees at our workplace to help us in ways not
specified in their job description”

Strongly agree 11

Agree 36

Neither/disagree/strongly disagree 53
Functional flexibility among ‘core’ employees:
Experienced core employees trained in skills needed for employees to move to different jobs

25

% core employees formally trained to do jobs other than their own

0% 40

1-39% 31

40-59% 9

60%-+ 20
% core employees who actually do jobs other than their own at least once a week

0% 38

1-39% 36

40-59% 5

60%-+ 21
Core employees either trained to do jobs other than their own or actually doing jobs other than
their own at least once a week

Neither 30

Trained but not doing regularly 7

Doing regularly but not trained 10

Trained and doing regularly 52
% core employees working in formally designated teams

0% 42

1-59% 11

60%-+ 47
TEAMSCOR (0,6)
0 42
1 1
2 6
3 12
4 22
5 14
6 3
Overall additive scale:
NFF (0,6)
0 10
1 15
2 18
3 24
4 20
5 9
6 3
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Notes:

Workplace Employment Relations Survey 2004, all private sector workplaces with 5+ employees.
Unweighted N=1,706

‘core’ employees are those in the largest non-managerial occupation in the workplace

NFF (0,6) additive scale scoring each time: experienced core employees trained in skills needed for
employees to move to different jobs; some core employees formally trained to do jobs other than their
own; some core employees actually do jobs other than their own at least once a week; HR manager
agrees/strongly agrees that “We frequently ask employees at our workplace to help us in ways not
specified in their job description”; some core employees working in formally designated teams; some
non-managerial employees participating in problem-solving groups in last 12 months.

TEAMSCOR (0,6) additive scale scoring each time: teams covering 60%-+ core employees, team
members depend on each other’s work to be able to do their own job, tasks/roles are rotated among
members of team, members able to appoint own team leaders, members jointly decide how work is to be
done, teams are given responsibility for specific products or services.
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Table 6: marginal effects for TAW models

Any TAW TAW in top 3 TAW in bottom 6
occupations occupations
Baseline | Baseline | Baseli | Baseline | Baseli | Baseline
+ ne + ne +
M(1) M(2) M(3) M(4) M(5) M(6)
‘Contracting out’:
Used fee-paying private agency | 0.023 0.013 0.002 0.000 0.005 0.004
to fill vacancies among core
employees in last 12 months
(1.64) (1.35) (2.13)* | (1.42) (0.56) (0.62)
Independent contractors used 0.018 0.011 -0.000 | -0.000 0.026 0.017
for recruiting
(1.03) (0.87) (0.86) (0.30) (1.69) (1.64)
Independent contractors used 0.110 0.103 0.001 0.000 0.104 0.089
for filling temporary vacancies
(5.13)** (5.83)** (0.85) (1.59) (5.48)** | (5.89)**
Number of contracted out -0.001 -0.001 0.000 0.000 -0.002 | -0.001
services (0,9) excluding
recruitment/temp vacancy filling
(0.34) (0.63) (2.97)* | (1.51) (0.70) (0.96)
Other forms of ‘external
flexibility’
Any non-employee home- -0.026 -0.019 -0.001 | -0.000 -0.014 | -0.010
workers
(2.16)* (2.52)* (2.83)** | (2.98)** (1.36) (1.39)
Any freelancers -0.003 -0.005 0.003 0.000 -0.006 | -0.004
(0.23) (0.54) (2.55)* | (3.19)** (0.59) (0.60)
Numerical flexibility among
employees:
% employees on temp/fixed 0.002 0.001 0.000 -0.000 0.001 0.000
term contracts:
(1.96)* (1.75) (2.09)* | (0.01) (1.14) (1.04)
Squared % employees on -0.000 -0.000 -0.000 | -0.000 -0.000 | -0.000
temp/fixed term contracts
(1.94) (1.93) (2.59)** | (0.57) (1.22) (1.20)
Any shift-working 0.008 0.004 -0.001 | -0.000 0.016 0.011
(0.67) (0.41) (2.38)* | (1.63) (1.46) (1.46)
Any annualized hours contracts | 0.011 -0.008 0.004 0.000 0.003 -0.006
(0.57) (0.76) (1.83) (1.78) (0.20) (0.86)
Any zero hours contracts -0.011 -0.005 -0.000 | -0.000 -0.004 | -0.003
(0.67) (0.38) (0.56) (0.53) (0.29) (0.33)
Regular overtime working (ref.:
none)
1-59% employees doing regular | 0.014 0.006 0.001 0.000 0.007 0.004

oT
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(1.05) (0.65) (1.07) (0.26) (0.66) (0.54)
60%+ employees doing regular | 0.034 0.018 -0.000 | -0.000 0.038 0.025
oT
(2.01)* (1.53) (0.19) (1.28) (2.53)* | (2.45)*
% employees working part-time
(ref: none)
1-10% 0.036 0.037 0.001 0.000 0.032 0.032
(2.05)* (2.60)** (1.03) (0.31) (2.15)* | (2.67)**
11-25% -0.024 -0.013 -0.001 | -0.000 -0.018 | -0.006
(1.93) (1.34) (1.10) (1.38) (1.76) (0.76)
26-50% -0.019 -0.011 0.000 0.000 -0.013 | -0.005
(1.40) (1.09) (0.07) (0.23) (1.15) (0.65)
51-75% -0.038 -0.026 -0.001 | -0.000 -0.026 | -0.015
(2.94)** (2.98)** (1.85) (1.81) (2.24)* | (1.91)
76%+ -0.042 -0.027 -0.001 | -0.000 -0.031 | -0.018
(3.32)** (2.60)** (1.58) (1.36) (2.95)** | (2.08)*
Some data missing on -0.020 -0.018 -0.001 | -0.000 -0.013 | -0.013
numerical flexibility variables
(0.76) (1.22) (0.74) (0.06) (0.66) (1.51)
Functional flexibility:
Core employees trained in skills | 0.021 0.005 -0.001 | -0.000 0.018 0.010
needed to move to different
jobs
(1.86) (0.64) (1.35) (3.22)** (2.06)* | (1.68)
% core employees trained to do
jobs other than own (ref: none)
1-39% -0.027 -0.016 -0.001 | -0.000 -0.017 | -0.012
(2.25)* (1.92) (1.26) (1.76) (1.98)* | (2.01)*
40-59% -0.035 -0.026 -0.001 | -0.000 -0.022 | -0.017
(3.46)** (3.85)** (2.310)* | (2.39)* (2.50)* | (2.96)**
60%-+ -0.045 -0.032 -0.001 | -0.000 -0.033 | -0.024
(3.85)** (4.66)** (1.59) (2.10)* (3.57)* | (4.44)**
% core employees actually
doing jobs other than their own
at least once a week (ref: none)
1-39% 0.012 0.005 0.001 0.000 0.001 0.004
(0.89) (0.56) (1.56) (0.77) (0.15) (0.59)
40-59% 0.085 0.061 -0.000 | 0.000 0.059 0.049
(2.11)* (2.11)* (0.17) (0.74) (1.92) (2.17)*
60%-+ 0.041 0.031 0.008 0.000 0.017 0.016
(1.80) (2.01)* (3.50)** | (4.18)** (0.94) (1.39)
Additive scale for team 0.000 0.001 -0.000 | -0.000 0.001 0.001
autonomy (0,6)
(0.07) (0.46) (0.93) (1.01) (0.40) (0.38)
Agree/strongly agree that ‘we 0.052 0.041 0.001 0.000 0.031 0.027

ask employees to help us in
ways not specified in their job
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description’

(2.77)** (2.83)** (1.13) (0.15) (2.08)* | (2.42)*
Proportion of non-managerial
employees involved in problem-
solving groups (ref: none)
1-59% 0.038 0.021 0.003 0.000 0.029 0.020
(2.04)* (1.75) (2.34)* | (1.45) (2.07)* | (2.12)*
60%-+ -0.026 -0.019 -0.001 | -0.000 -0.018 | -0.010
(2.23)* (2.46)* (1.16) (1.49) (2.06)* | (1.54)
Structural controls:
Log employment -0.027 -0.012 -0.000 | 0.000 -0.015 | -0.008
(1.33) (0.92) (0.55) (0.09) (1.00) (0.77)
Log employment squared 0.007 0.004 0.000 0.000 0.004 0.003
(2.69)** (2.37)* (1.65) (1.39) (2.36)* | (2.19)*
Largest non-managerial
occupational group at the
workplace (ref.: professionals)
Associate -0.017 -0.013 -0.001 | -0.000 0.014 0.010
professional/technical
(0.89) (1.11) (1.47) (1.59) (0.58) (0.65)
Administrative and clerical -0.029 -0.022 -0.001 | -0.000 0.007 0.007
(1.98)* (2.21)* (4.53)** | (5.18)** (0.36) (0.49)
Skilled trades -0.039 -0.027 -0.001 | -0.000 -0.013 | -0.009
(2.76)** (2.77)** (3.64)** | (3.08)** (0.77) (0.75)
Caring, personal services -0.011 -0.011 -0.001 | -0.000 0.018 0.018
(0.42) (0.71) (1.48) (1.33) (0.55) (0.83)
Sales -0.027 -0.029 -0.001 | -0.000 0.011 0.000
(1.36) (2.35)* (3.10)** | (3.76)** (0.52) (0.00)
Operative/assembly 0.004 -0.001 -0.001 | -0.000 0.050 0.035
(0.15) (0.07) (1.97)* | (2.20)* (1.70) (1.57)
Routine unskilled -0.033 -0.025 -0.002 | -0.000 0.005 0.003
(2.13)* (2.36)* (2.96)** | (4.33)** (0.27) (0.23)
Female employees as 0.159 0.114 -0.002 | -0.000 0.160 0.099
proportion of all
(2.28)* (2.40)* (0.69) (0.66) (2.81)** | (2.54)*
Female proportion squared -0.102 -0.069 0.002 0.000 -0.106 | -0.065
(1.71) (1.63) (0.63) (0.92) (2.19)* | (1.94)
Single independent -0.002 0.007 0.001 0.000 -0.005 | -0.001
establishment
(0.20) (0.87) (1.23) (1.49) (0.60) (0.15)
Industry (ref: manufacturing)
Electricity, gas an water -0.020 -0.013 -0.001 | -0.000 -0.004 | -0.000
(0.92) (0.72) (1.20) (0.22) (0.19) (0.00)
Construction -0.004 -0.005 -0.000 | -0.000 0.004 0.001
(0.15) (0.35) (0.79) (0.14) (0.19) (0.09)
Wholesale and Retalil -0.038 -0.022 -0.001 | -0.000 -0.026 | -0.016
(2.94)** (2.32)* (1.35) (1.42) (2.53)* | (2.08)*
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Hotels and Restaurants -0.022 -0.010 0.003 0.000 -0.021 | -0.012
(1.27) (0.65) (1.18) (1.49) (1.59) (1.15)
Transport and Communication -0.008 -0.009 -0.001 | -0.000 0.002 -0.002
(0.40) (0.71) (2.20)* | (2.05)* (0.11) (0.22)
Financial Services -0.016 -0.018 -0.001 | -0.000 -0.010 | -0.010
(0.87) (1.71) (1.38) (2.11)* (0.66) (1.06)
Other business services -0.029 -0.021 0.001 0.000 -0.021 | -0.015
(2.48)* (2.62)** (0.69) (2.07) (2.18)* | (2.21)*
Education -0.003 -0.001 0.031 0.001 -0.022 | -0.015
(0.07) (0.04) (2.84)** | (2.23)* (2.04)* | (1.94)
Health -0.017 -0.014 0.004 0.000 -0.009 | -0.007
(0.91) (1.05) (1.52) (0.67) (0.52) (0.59)
Other Community Services -0.014 -0.006 0.002 0.000 -0.021 | -0.013
(0.77) (0.41) (0.96) (1.62) (2.22)* | (1.68)
Workplace aged 25+ years -0.017 -0.011 0.000 0.000 -0.013 | -0.009
(1.86) (1.67) (0.17) (0.13) (1.87) (1.81)
Workplace UK-owned -0.051 -0.022 -0.004 | -0.000 -0.028 | -0.014
(2.95)** (2.12)* (3.28)** | (2.34)* (2.30)* | (1.86)
DK ownership status 0.016 0.015 0.002 0.000 -0.007 | 0.007
(0.44) (0.51) (0.63) (0.81) (0.32) (0.30)
Region (ref: region 11)
1 -0.015 -0.014 -0.001 | -0.000 0.004 0.005
(0.71) (0.96) (2.20)* | (1.32) (0.19) (0.35)
2 0.006 0.008 -0.001 | -0.000 0.025 0.024
(0.27) (0.52) (2.33)* | (2.35)* (1.13) (1.67)
3 -0.003 -0.005 0.002 0.000 -0.012 | -0.008
(0.14) (0.40) (1.22) (0.52) (0.84) (0.78)
4 -0.026 -0.016 -0.001 | -0.000 -0.012 | -0.004
(1.82) (1.49) (3.84)** | (3.76)** (0.85) (0.38)
5 -0.029 -0.018 -0.001 | -0.000 -0.015 | -0.005
(2.24)* (1.93) (1.91) (2.77)* (1.27) (0.62)
6 -0.024 -0.017 -0.001 | -0.000 -0.012 | -0.005
(1.49) (1.62) (1.49) (2.13)* (0.76) (0.50)
7 -0.022 -0.012 -0.001 | -0.000 -0.010 | -0.005
(1.50) (1.14) (2.81)** | (2.87)** (0.76) (0.57)
8 -0.004 0.000 0.001 0.000 -0.006 | -0.001
(0.20) (0.02) (0.57) (0.14) (0.37) (0.06)
9 -0.009 -0.004 -0.001 | -0.000 0.012 0.015
(0.51) (0.33) (4.51)** | (3.67)** (0.65) (1.06)
10 -0.028 -0.015 -0.001 | -0.000 -0.015 | -0.006
(1.55) (1.04) (3.26)** | (2.93)** (0.79) (0.49)
Additional controls:
Formal off-the-job training for 0.009 0.000 0.007
60%+ of experienced core
employees
(1.20) (1.10) (1.19)
Off-job-training % missing 0.146 0.004 -0.011

52




(2.69)** (3.25)** (0.66)
5+ days of formal off-the-job 0.008 0.000 0.001
training for experienced core
employees in last 12 months

(0.98) (1.02) (0.15)
Days training missing 0.018 -0.000 0.020

(0.65) (2.59)** (0.82)
Takes more than a year for new -0.018 -0.000 -0.016
employees to do job as well as
more experienced core
employees

(2.27)* (0.18) (2.77)**
Time taken missing -0.016 0.000 -0.016

(1.57) (0.24) (1.75)
% employees using computer -0.000 0.000 -0.000
as part of normal work duties

(0.90) (1.54) (1.07)
Square of employees using 0.000 -0.000 0.000
computers

(1.12) (2.07) (1.24)
Job security guarantee covering 0.002 0.000 0.002
all employees

(0.16) (0.71) (0.22)
Workplace uses just-in-time 0.016 0.000 0.010

(1.80) (2.14)* (1.57)
Forecasts of staff requirements 0.018 0.000 0.007
are part of formal strategic plan

(2.38)* (3.50)** (1.33)
75%+ of sales 0.004 0.000 -0.006
revenue/operating costs
accounted for by labour costs

(0.35) (3.39)** (0.75)
Labour costs missing 0.015 0.000 0.002

(1.16) (2.16)* (0.23)
Management and core -0.027 -0.000 -0.013
employees have same non-pay
fringe benefit entitlements

(3.77)** (4.22)** (2.42)*
None of 8 flexible working 0.016 -0.000 0.027
arrangement practices available

(1.42) (2.61)** (2.76)**
Individual payments-by-results -0.004 -0.000 -0.001

(0.47) (2.11)* (0.10)
Merit pay -0.001 0.000 0.002

(0.08) (1.30) (0.27)
Group payments-by-results 0.013 0.000 0.007

(1.52) (1.15) (1.13)
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Profit-related pay sheme -0.000 -0.000 -0.002
(0.02) (2.30) (0.47)
Share ownership plan -0.009 0.000 -0.012
(1.26) (1.78) (2.33)*
Open 7 days a week -0.000 -0.000 0.001
(0.01) (0.43) (0.12)
Open 24 hours a day 0.009 0.000 0.003
(0.77) (0.03) (0.45)
Market competition ‘very high’ 0.019 0.000 0.011
(2.72)** (2.15)* (2.00)*
Competition variable missing -0.001 0.000 0.013
(0.04) (0.77) (0.40)
State of product/service market
(ref.: growing or mature)
Declining -0.004 0.000 -0.004
(0.39) (0.23) (0.54)
Turbulent 0.019 0.000 0.015
(2.97)* (0.84) (2.04)*
State of market missing 0.081 0.001 0.012
(1.42) (1.98)* (0.41)
Demand for product/service -0.017 -0.000 -0.011
highly dependent on price not
quality
(2.07)* (2.33)* (1.66)
Product market strategy -0.016 -0.000 -0.003
missing
(0.81) (3.49)** (0.15)
Changes made by
management in last 2 years
(ref: none)
Introduced Performance 0.008 -0.000 0.022
Related Pay
(0.81) (2.67)** (2.24)*
Introduced/upgraded computers -0.007 -0.000 -0.005
(0.85) (0.19) (0.78)
Intro/upgraded other types of -0.002 -0.000 -0.001
new technology
(0.33) (0.19) (0.21)
Changes in working time -0.010 -0.000 -0.009
arrangements
(1.53) (1.00) (1.92)
Changes in organization of -0.001 0.000 0.001
work
(0.19) (0.69) (0.11)
Changes in work techniques 0.014 -0.000 0.011
and procedures
(1.89) (2.51)* (1.95)
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Introduction of initiatives to -0.006 0.000 -0.007
involve employees

(0.96) (2.23)* (1.46)
Introduction of technologically 0.013 0.000 0.005
new or significantly improved
product or service
(1.66) (1.88) (0.95)
Union recognition 0.018 -0.000 0.017
(1.71) (0.09) (1.91)
Union recognition missing 0.071 0.000 0.047
(2.39)* (2.08)* (2.05)*
TAW in top 3 occupations 0.008 0.006
(0.40) (0.42)
TAW in bottom 6 occupations 0.000 0.000
(0.38) (1.07)
Observations 1673 1673 1673 1673 1673 1673
Mean TAW: 102 102 .025 .025 .082 .082
Mean predicted TAW under the | .033 .022 .001 .001 .025 .016
model:
Notes:

1. The marginal effects are computed at weighted sample means for each variable and indicate the change in
TAW probability arising from change in each independent continuous variable and with a discrete change of
dummy variable from 0 to 1. Models with probit coefficients are available from the author upon request.

2. The figures in parentheses are z-tests which correspond to the test of the underlying coefficient being 0.

3. *=significant at 95% confidence level; **=significant at 99% confidence level.

4. TEAMSCOR (0,6) is an additive scale with 1 point scored every time the workplace has teams which where:
members depend on each other’s work to be able to do their job, tasks/roles rotate, they appoint own team
leaders, it is jointly decided how work is to be done, they are given responsibility for specific products/services,
teams cover at least 60% of core employees.

5. The 8 flexible working arrangements to assist in balancing work/home lives were: working at/from home;
increasing hours; reducing hours; job-share; flexitime; shift-work; compressed hours; night work.

6. Model fit statistics are as follows.

M(1): Wald chi2(65) = 553.38; Prob > chi2 = 0.0000; Log pseudolikelihood = -342.08865;

Pseudo-R2 = 0.3778

M(2): Wald chi2(104)= 711.10; Prob > chi2 = 0.0000; Log pseudolikelihood = -306.34766;

Pseudo R2 =0.4428

M(3): Wald chi2(66) = 390.39; prob > chi2 = 0.0000; Log pseudolikelihood = -100.38865;

Pseudo R2 =0.4874

M(4): Wald chi2(105)= 432.49; prob > chi2 = 0.0000; Log pseudolikelihood = -73.45007;

Pseudo R2 =0.6250

M(5): Wald chi2(66) = 594.25; Prob > chi2 = 0.0000; Log pseudolikelihood = -295.88588;

Pseudo R2 =0.3782

M(6): Wald chi2(105)= 666.60; Prob > chi2 = 0.0000; Log pseudolikelihood = -268.30268

Pseudo R2 =0.4361
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Table 7: Correlation between TAW incidence and workplace productivity and performance

1) (2) 3) 4) (©) (6)
labpro finperf labpro finperf Inte Ingvae
Any TAW -0.179 -0.184 -0.153 0.191 0.307 0.008
(1.21) (1.22) (0.66) (0.71) (2.99)* | (0.58)
Used fee-paying | -0.191 0.045 -0.108 -0.001 0.430 0.006
private agency
to fill vacancies
among core
employees in
last 12 months
(1.46) (0.34) (0.53) (0.00) (2.57)* | (0.70)
Independent 0.264 0.336 -0.091 -0.077 -0.120 | 0.009
contractors used
for recruiting
(1.60) (1.83) (0.35) (0.30) (0.69) (0.65)
Independent -0.183 -0.017 -0.237 -0.126 -0.253 | -0.008
contractors used
for filling
temporary
vacancies
(1.16) (0.12) (1.02) (0.50) (1.90) (0.69)
Number of 0.041 -0.038 0.100 -0.008 -0.016 | -0.001
contracted out
services (0,9)
excluding
recruitment/temp
vacancy filling
(1.49) (1.48) (2.26)* (0.19) (0.64) (0.95)
Any non- -0.145 -0.378 0.277 0.299 -0.009 | -0.003
employee home-
workers
(0.71) (1.92) (0.90) (1.16) (0.04) (0.21)
Any freelancers | 0.254 0.276 -0.234 -0.007 -0.275 | -0.009
(1.43) (1.48) (0.99) (0.03) (1.63) (0.94)
Any employees | 0.150 0.054 0.262 -0.293 -0.002 | -0.011
on temporary or
fixed-term
contracts
(1.32) (0.53) (1.46) (1.73) (0.02) (1.29)
Number of -0.184 -0.145 -0.168 -0.105 -0.136 | -0.006
flexible hours
arrangements
for employees
(0,5)
(2.81)** (2.27)* (1.56) (0.89) (2.15)* | (1.52)
Some numerical | 0.030 -0.423 -1.138 -0.528 -0.482 | -0.036
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flexibility items
missing

(0.09) (1.31) (2.09)* (2.07) (1.54) (2.70)**
Functional 0.054 0.076 0.020 0.037 0.015 0.002
flexibility score
(0,6)

(1.53) (2.22)* (0.36) (0.73) (0.37) (0.92)
cutl:Constant -1.846 -0.742 -1.906 -2.383

(4.80)** (1.99)* (3.50)** (4.27)**
cut2:Constant -0.211 0.613 -0.329 -0.927

(0.55) (1.65) (0.59) (1.67)
cut3:Constant 1.242 1.980 1.436 0.503

(3.20)** (5.35)** (2.51)* (0.90)
Constant 4.221 6.544

(9.98)** | (184.65)**
Obs 1470 1498 582 599 569 511
Ordered Probit F(55,1415)=2.39 | F(55,1443)=2.03 | F(55,527)=1.85 | F(55,544)=1.41
Model fit p>f 0.0000 p>f 0.0000 p>f 0.0003 p>f 0.0308
R-squared 0.56 0.33
Notes:

(1) The dependent variables and estimation techniques are as follows. LABPROD: subjective measure of labour
productivity estimated with ordered probit. FINPERF: subjective measure of financial performance estimated with
ordered probit. LNTE: log sales per employee estimated with OLS. LNGVAE: log value added per employee
estimated with OLS. T-stats are in parentheses. *=significant at a 95% confidence level. **=significant at a 99%
confidence level or above.

(2) The measures of numerical and functional flexibility are those used in earlier analyses in the paper, with the
exceptions of the hours flexibility scale which sums the number of practices by which employers obtain temporal
flexibility from their employees. It sums the incidence of five practices: shift-working, annual hours contracts, zero
hours contracts, regular overtime working and part-time working. See footnotes to Table 5 for a description of the
Functional Flexibility score

(3) All models contain the following controls: log employment, single independent workplace, industry dummies
(12), workplace aged 25+ years, if domestically owned, union recognition, core occupation dummies (8), region
dummies (11), % employees using computers in normal duties, labour costs account for 75%+ of operating
costs/sales revenue, current state of the product/service market is declining, current state of the product/service
market is turbulent, degree of market competition assessed as ‘very high’, company’s market share in UK for
main product or service is 50% or more, dummies identifying whether workplace employment rose or fell over the
12 months prior to the survey (2). In addition there are dummies for missing data in relation to domestic
ownership, union recognition, core occupation and state of the product market.

(4) Models (1) and (2) are run on all private sector workplaces with non-missing data. Models (3) to (6) are run on
the smaller FPQ sample containing the accounting measures of productivity.

(5) For full versions of these models are available from the author on request.
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Table 8: Correlation between number of TAW and workplace productivity and performance

1) (2) 3) 4) (©) (6)
labprod finperf labprod finperf Inte Ingvae
TAW as %
employees (ref:
none)
1-4% -0.415 -0.387 -0.468 -0.267 0.212 -0.005
(2.06)* (1.91) (1.59) (0.89) (1.01) (0.55)
5%+ -0.088 -0.110 0.090 0.545 0.352 0.017
(0.51) (0.61) (0.34) (1.68) (1.89) (0.83)
Used fee-paying | -0.188 0.048 -0.089 0.026 0.426 0.005
private agency
to fill vacancies
among core
employees in
last 12 months
(1.45) (0.36) (0.44) (0.13) (2.54)* (0.59)
Independent 0.269 0.342 -0.053 -0.017 -0.113 0.011
contractors used
for recruiting
(1.64) (1.88) (0.20) (0.07) (0.65) (0.74)
Independent -0.187 -0.022 -0.269 -0.189 -0.249 -0.008
contractors used
for filling
temporary
vacancies
(1.19) (0.16) (1.18) (0.77) (1.90) (0.70)
Number of 0.042 -0.038 0.095 -0.014 -0.018 -0.002
contracted out
services (0,9)
excluding
recruitment/temp
vacancy filling
(1.50) (1.48) (2.14)* (0.33) (0.71) (1.06)
Any non- -0.149 -0.381 0.243 0.259 -0.013 -0.003
employee home-
workers
(0.74) (1.94) (0.79) (1.02) (0.05) (0.25)
Any freelancers | 0.263 0.285 -0.196 0.030 -0.269 -0.009
(1.49) (1.54) (0.83) (0.12) (1.63) (0.93)
Any employees | 0.155 0.060 0.280 -0.261 0.003 -0.010
on temporary or
fixed-term
contracts
(1.36) (0.59) (1.55) (1.58) (0.02) (1.15)
Number of -0.184 -0.145 -0.162 -0.097 -0.134 -0.006
flexible hours
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arrangements
for employees
(0,5)

(2.81)** (2.26)* (1.51) (0.82) (2.15)* (1.46)
Some numerical | 0.013 -0.439 -1.274 -0.725 -0.509 -0.036
flexibility items
missing

(0.04) (1.37) (2.40)* (1.55) (1.68) (2.58)*
Functional 0.054 0.076 0.020 0.037 0.014 0.002
flexibility score
(0.,6)

(1.52) (2.22)* (0.38) (0.73) (0.36) (0.90)
cutl:Constant -1.806 -0.708 -1.833 -2.285

(4.69)** (1.90) (3.30)** (4.04)**
cut2:Constant -0.168 0.649 -0.247 -0.817

(0.44) (1.75) (0.43) (1.45)
cut3:Constant 1.286 2.016 1.522 0.624

(3.32)** (5.47)** (2.59)** (1.10)
Constant 4.202 6.543

(10.04)** | (186.06)**
Obs 1470 1498 582 599 569 511
Ordered Probit F(56,1414)=2.39 | F(56,1442)=2.10 | F(56,526)=1.91 | F(56,543)=1.61
Model fit p>f 0.0000 p>f 0.0000 p>f 0.0002 p>f 0.0044
R-squared 0.56 0.34
Notes:

(1) see notes to Table 7.
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Appendix Table 1: Means for Control Variables (workplace weighted)

‘Contracting out’:

Used fee-paying private agency to fill vacancies among core employees 0.14
in last 12 months
Independent contractors used for recruiting 0.10
Independent contractors used for filling temporary vacancies 0.11
Number of contracted out services (0,9) excluding recruitment/temp 2.66
vacancy filling
Other forms of ‘external flexibility’
Any non-employee home-workers 0.07
Any freelancers 0.10
Numerical flexibility among employees:
Any employees on temp/fixed term contracts: 0.17
% employees on temp/fixed term contracts: 4.93
Squared % employees on temp/fixed term contracts 334.94
Any shift-working 0.26
Any annualized hours contracts 0.03
Any zero hours contracts 0.04
Regular overtime working:
None 0.24
1-59% employees doing regular OT 0.48
60%+ employees doing regular OT 0.28
% employees working part-time:
None 0.23
1-10% 0.12
11-25% 0.19
26-50% 0.18
51-75% 0.15
76%+ 0.13
Some data missing on numerical flexibility variables 0.006
Functional flexibility:
Core employees trained in skills needed to move to different jobs 0.25
% core employees trained to do jobs other than own:
None 0.40
1-39% 0.31
40-59% 0.09
60%-+ 0.20
% core employees actually doing jobs other than their own at least once a
week: 0.38
None 0.36
1-39% 0.05
40-59% 0.21
60%-+
Additive scale for team autonomy (0,6) 2.24
Agree/strongly agree that ‘we ask employees to help us in ways not 0.11

specified in their job description’
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Proportion of non-managerial employees involved in problem-solving

groups: 0.85
None 0.08
1-59% 0.07
60%-+

Other controls:

Log employment 2.62

Log employment squared 7.69

Largest non-managerial occupational group at the workplace:

Professionals 0.03
Associate Professionals/technical 0.07
Administrative and clerical 0.13
Skilled Trades 0.12
Caring, personal services 0.08
Sales 0.28
Operative/assembly 0.13
Routine unskilled 0.16

Female employees as proportion of all 0.52

Female proportion squared 0.37

Single independent establishment 0.39

Industry:

Manufacturing 0.12
Electricity, gas and water 0.00
Construction 0.06
Wholesale and Retail 0.29
Hotels and Restaurants 0.10
Transport and Communication 0.04
Financial Services 0.06
Other business services 0.17
Education 0.01
Health 0.09
Other Community Services 0.06

Workplace aged 25+ years 0.35

Workplace UK-owned 0.81

DK ownership status 0.01

Region:

1 0.05
2 0.10
3 0.09
4 0.08
5 0.11
6 0.04
7 0.21
8 0.11
9 0.08
10 0.06
11 0.07
Formal off-the-job training for 60%+ of experienced core employees 0.39
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Off-job-training % missing 0.02
5+ days of formal off-the-job training for experienced core employees in 0.21
last 12 months
Days training missing 0.01
Takes more than a year for new employees to do job as well as more 0.06
experienced core employees
Time taken missing 0.02
% employees using computer as part of normal work duties 53.58
Square of employees using computers 4504.31
Job security guarantee covering all employees 0.07
Workplace uses just-in-time 0.24
Forecasts of staff requirements are part of formal strategic plan 0.40
75%+ of sales revenue/operating costs accounted for by labour costs 0.07
Labour costs missing 0.11
Management and core employees have same non-pay fringe benefit 0.47
entitlements
None of 8 flexible working arrangement practices available 0.19
Individual payments-by-results 0.34
Merit pay 0.16
Group payments-by-results 0.26
Profit-related pay scheme 0.34
Share ownership plan 0.20
Open 7 days a week 0.33
Open 24 hours a day 0.11
Market competition ‘very high’ 0.38
Competition variable missing 0.03
State of product/service market:
Growing/mature 0.70
Declining 0.11
Turbulent 0.16
Missing 0.03
Demand for product/service highly dependent on price not quality 0.12
Product market strategy missing 0.04
Changes made by management in last 2 years:
Introduced Performance Related Pay 0.10
Introduced/upgraded computers 0.60
Intro/upgraded other types of new technology 0.43
Changes in working time arrangements 0.21
Changes in organization of work 0.32
Changes in work techniques and procedures 0.42
Introduction of initiatives to involve employees 0.29
Introduction of technologically new or significantly improved product or 0.30
service
Employment up in last year 0.34
Employment down in last year 0.31
Union recognition 0.14
Union recognition missing 0.03
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Appendix Table 2: Ordered probits for TAW expressed as a percentage of employees at the
workplace

Baseline Baseline +
M(1) M(2)
‘Contracting out’:
Used fee-paying private agency to fill vacancies among 0.230 0.159
core employees in last 12 months
(1.49) (2.07)
Independent contractors used for recruiting 0.187 0.151
(0.97) (0.79)
Independent contractors used for filling temporary 0.783 0.869
vacancies
(5.10)** (5.79)**
Number of contracted out services (0,9) excluding -0.013 -0.020
recruitment/temp vacancy filling
(0.36) (0.60)
Other forms of ‘external flexibility’:
Any non-employee home-workers -0.453 -0.512
(2.07)* (2.26)*
Any freelancers -0.090 -0.161
(0.51) (0.95)
Numerical flexibility among employees:
% employees on temp/fixed term contracts: 0.023 0.020
(2.97)* (1.82)
Squared % employees on temp/fixed term contracts -0.000 -0.000
(2.97)* (1.99)*
Any shift-working 0.102 0.059
(0.67) (0.37)
Any annualized hours contracts -0.037 -0.334
(0.21) (1.76)
Any zero hours contracts -0.179 -0.102
(0.71) (0.42)
Regular overtime working (ref.: none)
1-59% employees doing regular OT 0.230 0.175
(1.27) (1.00)
60%+ employees doing regular OT 0.430 0.354
(2.20)* (1.86)
% employees working part-time (ref: none)
1-10% 0.317 0.417
(2.79) (2.27)*
11-25% -0.364 -0.277
(1.71) (1.29)
26-50% -0.289 -0.231
(1.29) (1.06)
51-75% -0.790 -0.782
(2.71)** (2.80)**
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76%+ -1.062 -0.990
(3.40)** (2.79)**

Some data missing on numerical flexibility variables -0.252 -0.490
(0.51) (0.93)

Functional flexibility:

Core employees trained in skills needed to move to 0.226 0.059

different jobs
(1.73) (0.43)

% core employees trained to do jobs other than own (ref:

none)

1-39% -0.442 -0.405
(2.54)* (2.34)*

40-59% -0.871 -1.046
(3.57)** (3.92)**

60%+ -0.908 -0.943
(3.80)** (4.55)**

% core employees actually doing jobs other than their own

at least once a week (ref: none)

1-39% 0.217 0.146
(1.26) (0.87)

40-59% 0.662 0.624
(2.08)* (2.03)*

60%-+ 0.479 0.460
(1.96)* (2.06)*

Additive scale for team autonomy (0,6) 0.004 0.017
(0.10) (0.49)

Agree/strongly agree that ‘we ask employees to help us in | 0.503 0.517

ways not specified in their job description’
(2.87)** (2.92)**

Proportion of non-managerial employees involved in

problem-solving groups (ref: none)

1-59% 0.400 0.334
(2.27)* (2.97)*

60%+ -0.450 -0.501
(2.05)* (2.25)*

Structural controls:

Log employment -0.166 -0.098
(0.70) (0.42)

Log employment squared 0.046 0.039
(1.71) (1.50)

Largest non-managerial occupational group at the

workplace (ref.: professionals)

Associate professional/technical -0.304 -0.338
(1.00) (1.18)

Administrative and clerical -0.553 -0.599
(1.99)* (2.15)*

Skilled trades -0.870 -0.874
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(2.67)** (2.63)**
Caring, personal services -0.104 -0.201
(0.27) (0.53)
Sales -0.421 -0.665
(1.37) (2.22)*
Operative/assembly 0.029 -0.038
(0.10) (0.12)
Routine unskilled -0.631 -0.750
(2.15)* (2.42)*
Female employees as proportion of all 2.114 2.239
(2.26)* (2.56)*
Female proportion squared -1.382 -1.442
(1.73) (1.85)
Single independent establishment 0.007 0.156
(0.05) (1.08)
Industry (ref: manufacturing)
Electricity, gas an water -0.238 -0.191
(0.73) (0.51)
Construction 0.017 -0.044
(0.05) (0.15)
Wholesale and Retail -0.501 -0.404
(2.48)* (1.97)*
Hotels and Restaurants -0.278 -0.119
(0.88) (0.34)
Transport and Communication 0.042 -0.008
(0.14) (0.03)
Financial Services -0.102 -0.341
(0.35) (1.10)
Other business services -0.419 -0.441
(2.10)* (2.16)*
Education 0.054 0.071
(0.11) (0.16)
Health -0.164 -0.208
(0.54) (0.67)
Other Community Services -0.188 -0.126
(0.65) (0.42)
Workplace aged 25+ years -0.275 -0.241
(2.20)* (1.93)
Workplace UK-owned -0.494 -0.331
(2.90)** (2.16)*
DK ownership status 0.221 0.242
(0.57) (0.56)
Region (ref: region 11)
1 -0.265 -0.366
(0.82) (1.09)
2 0.125 0.164
(0.44) (0.67)
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3 -0.051 -0.127
(0.19) (0.49)
4 -0.479 -0.417
(1.73) (1.46)
5 -0.548 -0.521
(2.20)* (2.02)*
6 -0.554 -0.540
(1.89) (1.86)
7 -0.325 -0.239
(1.39) (1.01)
8 -0.025 0.032
(0.09) (0.11)
9 -0.160 -0.126
(0.60) (0.47)
10 -0.573 -0.388
(1.40) (2.01)
Additional controls:
Formal off-the-job training for 60%+ of experienced core 0.133 0.133
employees
(0.98) (0.98)
Off-job-training % missing 1.201 1.201
(2.93)** (2.93)**
5+ days of formal off-the-job training for experienced core | 0.110 0.110
employees in last 12 months
(0.76) (0.76)
Days training missing 0.113 0.113
(0.29) (0.29)
Takes more than a year for new employees to do job as -0.534 -0.534
well as more experienced core employees
(2.33)* (2.33)*
Time taken missing -0.592 -0.592
(1.82) (1.82)
% employees using computer as part of normal work -0.009 -0.009
duties
(0.97) (0.97)
Square of employees using computers 0.000 0.000
(1.10) (1.10)
Job security guarantee covering all employees 0.081 0.081
(0.39) (0.39)
Workplace uses just-in-time 0.201 0.201
(1.38) (1.38)
Forecasts of staff requirements are part of formal strategic | 0.343 0.343
plan
(2.69)** (2.69)**
75%+ of sales revenue/operating costs accounted for by 0.061 0.061
labour costs
(0.30) (0.30)
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Labour costs missing 0.208 0.208
(1.08) (1.08)
Management and core employees have same non-pay -0.431 -0.431
fringe benefit entitlements
(3.27)** (3.27)**
None of 8 flexible working arrangement practices available | 0.245 0.245
(1.33) (1.33)
Individual payments-by-results -0.091 -0.091
(0.50) (0.50)
Merit pat 0.038 0.038
(0.21) (0.21)
Group payments-by-results 0.140 0.140
(2.01) (1.01)
Profit-related pay sheme 0.026 0.026
(0.23) (0.23)
Share ownership plan -0.178 -0.178
(1.16) (1.16)
Open 7 days a week 0.002 0.002
(0.01) (0.01)
Open 24 hours a day 0.144 0.144
(0.82) (0.82)
Market competition ‘very high’ 0.314 0.314
(2.74)** (2.74)**
Competition variable missing -0.098 -0.098
(0.18) (0.18)
State of product/service market (ref.: growing or mature)
Declining -0.174 -0.174
(0.86) (0.86)
Turbulent 0.225 0.225
(1.56) (1.56)
State of market missing 0.690 0.690
(1.54) (1.54)
Demand for product/service highly dependent on price not | -0.379 -0.379
quality
(2.91) (2.91)
Product market strategy missing -0.366 -0.366
(0.84) (0.84)
Changes made by management in last 2 years (ref: none)
Introduced Performance Related Pay 0.143
(0.85)
Introduced/upgraded computers -0.147
(0.96)
Intro/upgraded other types of new technology -0.044
(0.31)
Changes in working time arrangements -0.184
(1.42)
Changes in organization of work -0.015
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(0.13)

Changes in work techniques and procedures 0.229
(1.81)
Introduction of initiatives to involve employees -0.064
(0.52)
Introduction of technologically new or significantly 0.217
improved product or service
(1.70)
Union recognition 0.216 0.216
(1.38) (1.38)
Union recognition missing 0.616 0.616
(2.21)* (2.21)*
cutl:Constant 0.814 1.372
(1.22) (1.99)*
cut2:Constant 1.106 1.694
Observations 1673 1673

Notes:
1. Ordered probits for TAW expressed as a percentage of employees at the workplace. Ordered outcome is zero
TAW, 1-4% and 5%-+.

2. T-statistics in parentheses.

3. *=significant at 95% confidence level; **=significant at 99% confidence level.

4. TEAMSCOR (0,6) is an additive scale with 1 point scored every time the workplace has teams which where:
members depend on each other’s work to be able to do their job, tasks/roles rotate, they appoint own team
leaders, it is jointly decided how work is to be done, they are given responsibility for specific products/services,
teams cover at least 60% of core employees.

5. The 8 flexible working arrangements to assist in balancing work/home lives were: working at/from home;
increasing hours; reducing hours; job-share; flexitime; shift-work; compressed hours; night work.

6. Model fit statistics are as follows.

M(1): F( 65, 1608) = 10.38 Prob>F
M(2): F( 104, 1569) = 8.86 Prob>F

0.0000
0.0000
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