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R&D AND UNIONISM: COMPARATIVE EVIDENCE
FROM BRITISH COMPANIES AND ESTABLISHMENTS

NAERCIO MENEZES-FILHO, DAVID ULPH, and JOHN VAN REENEN*

U.S. research has found that unionization adversely affects research
and development investment, consistent with the view thatlabor unions’
rent-seeking activities act as a tax on innovation. In this U.K. study,
preliminary analysis of two datasets (a cross-section of plants and a
company panel for the years 1983-90) shows the same negative correla-
tion. This correlation completely disappears, however, when controls
are included for such factors as cohort effects and the availability of
innovative technology in the industry. Moreover, R&D intensity appears
to have been higher in enterprises where there were low levels of union
density than in those where there was no union presence. Some
evidence suggests that the difference between U.K and U.S. results may
be due to cross-country differences in the prioritization of non-pay

issues in bargaining.

he strongest body of evidence that

unionism may harm economic growth
lies in the analysis of the relation between
unionism and spending on R&D (Freeman
1992). The relatively low growth rates of
the U.K. economy have frequently been
attributed to the poor state of industrial
relations in Britain and, in particular, to
the power of the trade unions (for example,
Crafts 1988). Addison and Hirsch (1989)
argued that the truly damaging effects of

*Naercio Menezes-Filho is Lecturer at the Univer-
sity of San Paulo, David Ulph is Professor at University
College London, and John Van Reenen is Reader at
University College London and Research Fellow at
the Institute for Fiscal Studies. They thank the CNPq,
ESRC, and DfEE for help with funding. Jonathan
Haskel, Stephen Machin, Stephen Nickell, Andrew
Oswald, Mark Stewart, and participants in seminarsin
Birkbeck, EEA, LSE, RES Conference, UCL, and
Warwick provided several helpful comments.

labor unions are not so much on static
efficiency (productivity levels) but on dy-
namic efficiency (productivity growth). By
retarding investment, unions reduce cor-
porate growth rates. This reasoning fol-
lows from arent-sharing view of how unions
operate. If unionsraise wages by extracting
economic rents from the firm and if some
of these quasi-rents flow from past sunk
investments in different forms of capital,
companies will be discouraged from invest-
ing.

Later writers have amplified this point
and claimed that long-term and uncertain
investments are particularly likely to be
affected by union rent-extraction. Grout
(1984) detailed a model in which unions
bargain over employment and wages condi-
tional on investment. The perfect equilib-
rium of this two-stage game results in lower
investment than would occur in the ab-
sence of bargaining. Baldwin (1983) ar-
gued that unions will generally have a
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shorter time horizon than shareholders, so
even if there were fully efficient bargains,
unions would still tend to prefer lower in-
vestments in forms of capital with long
gestation lags. Research and Development
(R&D) investment is seen as a prime target
of union rent-extraction, since the fruits of
R&D are highly uncertain and generally
have a long gestation.

An important feature of R&D, however,
is that it has a strong strategic component,
that is, firms with large R&D spending are
involved in innovation races with their ri-
vals. Ulph and Ulph (1994) showed that
when R&D competition is modeled explic-
itly, the standard prediction that increases
in union strength tend to reduce R&D is
notalways sustained.’ Furthermore, unions
may influence the production process in-
dependently of their impact on wages or
employment. Unions may help the adop-
tion and spread of new techniques by en-
couraging greater training, lower turnover,
and better morale by giving workers a “col-
lective voice” (Freeman and Medoff 1984).
On the other hand, featherbedding and
poor industrial relations could slow down
technological adoption. If many of the
innovations flowing from R&D are adopted
by the firm itself, or if one of the purposes
of R&D is to allow firms a greater ability to
capture spillovers from other firms (“ab-
sorptive capacity”), then by affecting the
costs of implementation, unions have an
indirect effect on the price of investing in
R&D.

What is the empirical evidence on these
matters? There is a large literature on
unions and technological diffusion, and
most surveys (for example, Keefe 1992)
conclude that the effect of unions is very
context-dependent. There is as much evi-
dence of a positive correlation as of a nega-
tive one. The work on investment is far

!Another consideration is that although it is com-
monly assumed that more R&D is always desirable,
because of the business stealing effects from innova-
tion there may actually be too much R&D from a
social planning point of view. Thus if unions reduce
R&D, this may actually be a Pareto improvement if
there was a wasteful duplication of research.

smaller, but the majority of U.S. studies
find negative correlations. In Britain, -
Denny and Nickell (1992) uncovered nega-
tive union effects on investment, whereas
Wadhwani and Wall (1989) found no such
effects.

Many U.S. studies generally conclude
thatunionized firms have lower R&D spend-
ing than do nonunion firms (see Bronars,
Deere, and Tracy 1994, for a recent ex-
ample; other contributions include Allen
1988; Bronars and Deere 1988, 1993;
Connolly et al. 1986; Hirsch 1991, 1992;
and Schnabel and Wagner 1992a,b for Ger-
many). In Britain, the evidence is far more
scanty. Ulph and Ulph (1989) uncovered a
negative correlation between union cover-
age and R&D in a pooled cross-section of
high tech industries in 1972 and 1978.
Addison and Wagner (1994) found a weakly
positive correlation between union density
and R&D intensity in 1989. Both studies
were based on highly aggregated industry
data.

The absence of any European micro-
economic work relating labor market insti-
tutions to R&D is an important omission
that we seek to rectify in this paper. Fur-
thermore, we seek to go beyond the U.S.
work by examining establishment-level as
well as company-level data, attempting to
control for selectivity bias in the sample of
firms that declare R&D, and linking the
results with insights from the recent theo-
retical literature.

Company R&D and Union Presence

Data and Econometric Specification

The company dataset is drawn from the
accounts of U.K. firms between 1983 and
1990 taken from the EXSTAT database,
which covers almost all the firms on the
U.K. Stock Exchange and the (few) large
non-Stock Exchange firms. British com-
pany accounts, like their U.S. counterparts,
have no information on union presence or
work force characteristics. We used a sur-
vey carried out among managers of the
entire population of EXSTAT firms to ob-
tain information on the proportion of non-
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Figure 1. R&D Expenditures (Constant Prices).

manual (non-production) workers, skilled
manual workers, and many indicators of
union activity. After deleting firms with
less than four continuous years of data on
all the control variables, we were left with
446 companies. These remaining firms
tend to be large (with a median size of 895
workers). Unlike the samples used in many
of the other studies, ours includes both
manufacturing and non-manufacturing
firms.

Figure 1 plots the total R&D in the sample
and comparesit to total business-conducted
R&D in the U.K. economy. The two aggre-
gates display a similar trend, and firm R&D
in our sample is about one-third as large as
the aggregate figure (for example, in 1990
total R&D was £1.2 billion in our sample
and £3.5 billion in the economyasawhole).?
The mean R&D/sales ratios for union and
nonunion firms are plotted over time in
Figure 2. Similar to the findings in previ-
ous U.S. research, we find that the U.K.
unionized firms appear to have much lower
R&D intensities than their nonunionized

*The economy-wide figure is not completely com-
parable to the company-level figures because it in-
cludes foreign R&D labs in the United Kingdom.
Moreover, the consolidated company figures include
firms’ overseas R&D expenditures.

counterparts. These correlations are un-
conditional, however. Union companies
have other characteristics associated with
lower R&D (they are located in older, de-
clining, and less-skilled industries, for ex-
ample). Therefore, it is essential to condi-
tion the union-R&D relationship on the
other characteristics of union firms.

A second problem is that not all firms
disclose in their company accounts the
amount of R&D performed. Figure 3 shows
that the percentage of firms disclosing their
R&D information increased substantially
over time in our sample. Accounting rule
changes affecting R&D in the United King-
dom are the main reason for this change.
The Accounting Standards Committee pub-
lished an Exposure Draft (ED 41) in June
1987 recommending total disclosure of
R&D expenditures of large firms, which
legally came into effect in 1989, with the
revised version of the SSAP 13.> To deal
with the fact that the R&D equation may be

3The Standard Statement of Accounting Practice
(SSAP 13) placed no obligation on companies to
provide details until 1989. Many companies did so
anyway, but this was far from mandatory. SSAP 13
(Revised) made disclosure practically compulsory for
firms that fulfilled two out of the following three
criteria: turnover exceeds £80m, total balance sheet
is over £39m, and employment is greater than 8,000.
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Figure 2. R&D Intensity by Union Status.

on a non-random sample, we use the well-
known two-stage estimator of Heckman
(1979). First the selectivity (disclosure)
equation is estimated by a probit to predict
which firms will be in the selected sample.
Then the Mill’s ratio is calculated and en-
tered as an additional regressor in the R&D
equation to correct for selectivity bias. In
order to try to capture the impact of the
regulation changes in our experiments, we
constructed two dummy variables reflect-
ing the changes in accounting practices.*
As we do not have reasons to expect these
variables to be related to the level of R&D
expenditures (conditionally on other de-
terminants), these can be used in our selec-
tivity equation to identify it from the R&D
equations. All the variables present in the
main equation were also included in the
selectivity/disclosure model.

“Those variables are ED41 (equal to one for obser-
vations in which the firm meets the “big firm” criteria
described in the footnote above and with accounting
periods lying after June 1987) and SSAP13 (equal to
one for “big firms” whose accounting periods began
at or after June 1989). These affected large firms
differently from the small ones, so there is variation
in the instrument set across firms in addition to the
variation across time periods.

The main equation of interest is

1) In(R&D,) = cUNION,
+ Xl/zB + X?’il—l’y + vit'

R&D is the ratio of the firm’s R&D expendi-
ture to its total revenues. UNION is a
measure of firm-specific union power. Two
alternative measures were used: Density
(the proportion of a company’s workers
who were members of a trade union), and
Recognition (a dummy variable equal to
unity if there was at least one union recog-
nized for the purpose of wage bargaining).
In Equation (1), X/, is a vector of other
time-invariant firm and work force charac-
teristics drawn from the survey (such as
skill composition variables), and X, is a
vector of time-varying control variables.
These include the firm size (number of
employees), capital intensity (physical capi-
tal over sales ratio), market share, and co-
hort dummies (pre-1940, post-1979). We
have attempted to correct for double count-
ing of R&D employees in the size and the
occupational proportions variables.’ Tech-

5In the establishment-level data (see below) we know
the number of R&D workers, so we can correct total
employment and the occupational proportions exactly
for double counting. In the company-level data we have
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Figure 3. R&D Disclosure over Time.

nological opportunity and appropriability
conditions are captured by the time-vary-
ing two-digit R&D/sales ratio and industry
patents/employment ratio. Many of our
firms operate over many different indus-
tries, so the industry: measures were
weighted by the distribution of sales across
these industries.® We also include nine one-
digit industry dummies and the average
industry wage. The variables were trans-
formed to be natural logarithms.” Further
details are contained in a complete data
appendix, available from the authors upon
request.

Company-Level Results

Table 1 presents the main results. In
columns (1)-(3) union density is the mea-

to estimate the number of R&D employees using (a)
the fact that U.K. R&D statistics suggest 50% of all
R&D expenditure consists of staff costs and (b) cross-
industry time-varying information on average R&D
worker compensation. Our results do not hinge on
these adjustments.

®In our sample, 25% of firms had sales in two or
more 2-digit industries.

"For those variables with zeros or negative values,
we set the logarithm to zero but add an extra dummy
variable equal to one if there was a zero.

sure of union power, while in columns (4)-
(6) union recognition is used. All specifi-
cations include the Inverse Mill’s ratio to
control for the possibility of selection bias,
as discussed above. The underlying disclo-
sure equations are presented in columns
(1) and (2) of Appendix Table A2 and
contain few surprises (larger firms are more
likely to disclose R&D expenditures, the
changes in accounting rules increased
the probability of disclosure to a statisti-
cally significant degree, and so on). Col-
umn (1) of Table 1 includes the union
variable plusindustry and time dummies.
As the raw statistics suggested, union firms
appear to invest statistically significantly
less in R&D than do nonunion firms.
Column (2) then includes a quadratic in
size (proxied by the number of employ-
ees). There is a positive effect of firm
size at the mean, although itisless strong
than in the plant-level results (see be-
low), but the coefficient on the union
variable hardly changes.

Column (3) then controls for many other
possible determinants of R&D intensity,
including cohort variables and time-vary-
ing industry R&D as a proxy for technologi-
cal opportunity. We find strong evidence
that very new firms (1980s cohort) had
higher R&D intensities than middle-aged



50 INDUSTRIAL AND LABOR RELATIONS REVIEW

Table 1. Company R&D Equations.
(Standard Errors in Parentheses)

In(R&D/Sales) (1) (2) (3) (4) (5) (6)
Union Density -0.470 -0.463 0.139
(0.198) (0.203) (0.237)
Union Recognition -0.213 -0.221 0.008
(0.141) (0.141) (0.156)
In (Industry R&D Sales Ratio) 0.422 0.381
(0.085) (0.074)
In (Industry Patents per Employee) 0.109 0.073
(0.078) (0.050)
In(Industry Wage) 1.627 1.310
(0.712) (0.683)
Birth > 1979 0.892 0.999
(0.230) (0.197)
Birth < 1940 0.283 0.330
(0.172) (0.148)
Employees * 10~ 0.002 0.005 0.005 0.001
(0.013) (0.013) (0.010) (0.010)
Employees? * 107 -0.001 0.001 0.006 0.008
(0.008) (0.008) (0.006) (0.006)
Proportion Non-Manual 0.339 0.114
(0.314) (0.279)
Proportion Skilled Manual -0.211 -0.444
(0.398) (0.357)
In(Market Share) -0.002 0.060
(0.056) (0.055
In (Capital/Sales) 0.551 0.442
(0.122) (0.110)
Inverse Mill’s Ratio 0.081 0.387 0.745 0.190 0.816 1.005
(0.363) (0.419) (0.406) (0.272) (0.311) (0.392)
Sample Size 339 339 339 405 405 405
Industry Dummies (9) yes yes yes yes yes yes
Log-Likelihood 530.1 526.0 486.3 625.8 617.9 574.5
R? Adjusted 0.23 0.26 0.36 0.26 0.28 0.39

Notes: All equations are estimated by OLS. Standard errors are corrected for heteroskedacity and generated
regressor bias. The sample period is 1983-90. Time dummies and a dummy variable for zero patents are

included in each regression.

firms (1940-79 cohort).® The industry R&D
variable also enters strongly and signifi-
cantly at the 5% level. More important, the
inclusion of the controls drives the union
effect into statistical insignificance. Indus-
try R&D and cohort effects are the main
variables producing this result. We also

8Freeman (1994:292) criticized many empirical
studies of union effects because of the failure to
adequately control for the age of the firm.

find that firms in industries with higher
wages or greater patent intensities have
higher R&D, as have those companies with
a higher capital intensity.

The Mill’s ratio is positive and signifi-
cant at the 5% level in column (6) and at
the 10% level in column (3), underlining
the importance of controlling for non-ran-
dom selectivity. The occupational controls
are generally statistically insignificant,
which reflects the fact that we are control-
ling for double counting (there is a statisti-
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Table 2. Company R&D: Robustness Tests.

Coefficient Coefficient Coefficient

(Std. Error) (Std. Error) (Std. Error)
Experiment in Density Equation of Union Density of Union Recognition
Basic Specification® 0.139 (0.237) 0.008 (0.156)

Include Profits

Drop Occupational Variables
Drop In(Capital/Sales)

Log of Diversification Index
Diversification Dummy
First-Differences

Union Status Endogenous

0.300 (0.095)

0.338 (0.276)
0.022 (0.196)

0.221 (0.234)
0.082 (0.225)
~0.060 (0.258)
~0.126 (0.264)
~0.007 (0.255)
0.024 (0.091)
1.276° (1.601)

0.055 (0.157)
0.024 (0.153)
0.016 (0.156)
~0.046 (0.166)
~0.037 (0.164)
-0.036 (0.076)
0.350" (0.905)

2As in Table 1, columns (3) and (6).

"Coefficient on predicted union recognition (density) from a model using all controls in Table 1, column
(3), plus union density at firm start-up and proportion of female workers as identifying assumptions; see text

and Appendix Table A2.

cally significant correlation in the uncor-
rected measures).

Columns (4)—(6) replicate specifications
(1)-(3), but using union recognition as an
alternative measure of union power. It is
reassuring that the results are qualitatively
very similar. In column (4) the raw associa-
tion between union power and R&D inten-
sity is negative, but this is reversed when all
the other control variables are included in
column (6).

The conclusion to be drawn from Table
1 appearsstraightforward. The simple nega-
tive correlation of unionization with R&D
intensity seems to be spurious. It appears
to be primarily due to the fact that unions
are less prevalent in new companies and
those that operate in high-tech industries,
and these firms tend to have higher R&D
intensities.

We undertook a variety of other experi-
ments to check the robustness of Table 1.°

YWe tried many experiments but could find no
evidence of interaction effects between unionization
and other variables. For example, the coefficient on
density interacted with patent intensity (a proxy for
appropriability of quasi-rents) produced a coefficient
(standard error) of 0.097 (0.296). An interaction of
union density with a time trend (to pick up changesin
union power over time) was also statistically insignifi-
cant, at 0.144 (0.141).

Table 2 summarizes the results of these
experiments, giving the coefficients and
standard errors on the relevant variables in
the first column, on the union density vari-
able in the second, and on the union recog-
nition variable (from separate regressions)
in the third. The first row simply gives the
union effects from our preferred specifica-
tions for comparison (from Table 1, col-
umns 3 and 6). The first group of experi-
ments includes different variables, which
could bias the results if correlated with
unionization and with R&D. Row 2 in-
cludes the profit/sales variable in the re-
gression. Higher past profits tend to be
associated with higher current R&D expen-
diture, which may be due to the lower cost
of financing R&D for cash-rich firms (for
example, Himmelberg and Peterson 1994).
This variable was excluded from the pre-
ferred specification because it could dis-
guise the union effect, since prior research
suggests that unions reduce profits.'” In-
deed, the profitability coefficient appears
very strongly when added to the original
specification, and the estimated coefficients

19See Menezes-Filho (1997) for evidence of the
depressing effects of union presence on profits on a
data set similar to the one constructed here.
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of both union variables increase as ex-
pected, but remain statistically insignifi-
cant.

In row 3 we drop the potentially endog-
enous occupational variables.!’ There is
hardly any change in the main results. In
row 4 we drop the capital/sales variable. If
unions are associated with lower capitaliza-
tion because of their rent-sharing activities,
then including capital intensity might also
disguise the union effect. This had the
expected effect in the union density speci-
fication, but not in the union recognition
specification, where the positive union ef-
fect actually increases. In both cases, the
union variables are still statistically insig-
nificant. The next two rows add measures
of diversification based on the firm’s distri-
bution of sales across different industries.
The negative value of a Herfindahlindex of
the firm’s sales distribution across two-digit
industries (row 5) and a simple dummy
equal to one if a firm operates in more than
one two-digit industry (row 6) both tend to
indicate that diversified firms invest less in
R&D, but the variables were never precisely
estimated. The union variables are now
negative, which suggests a correlation be-
tween unionization and diversification, but
they are still statistically insignificant.

One econometric problem lies in the
possible presence of individual effects.
Allowing for fixed effects is especially diffi-
cult when union status varies little over
time, but we do report some experiments
in row 7 using derecognition and changes
in density (as reported by the managers in
the survey) in a first-differences specifica-
tion. For both density and recognition, the
estimated effect of unionization is closer to
zero when we control for fixed effects in
this way. The union recognition term is
negative but statistically insignificant, while

UFor example, many authors have estimated equa-
tions with the change in the proportion of non-
production workers as the dependent variable and
R&D as an independent variable (for example,
Berman, Bound and Griliches 1994). Since causality
flows in both directions, it is very difficult to clearly
disentangle cause from effect.

the union density variable remains posi-
tive.!?

Union recognition may be endogenous
because unions choose to locate in high
R&D firms where there are rents to be
captured (causing upward bias to the union
coefficient) or because unions have found
it more difficult to organize in new firms,
which happen to be more R&D-intensive
(causing a downward bias). Endogeneity is
very difficult to deal with because of the
need once again to find convincing instru-
ments to identify the “union recognition”
equation from the R&D equation.

The model of British union presence in
Disney, Gosling, and Machin (1996) sug-
gests that conditions at the time of firm
start-up partially lock a company into a
human resource strategy. Thus conditions
at the company’s year of birth (such as
industry union density) will predict cur-
rent union power and may be a good iden-
tifying instrument, as there are no convinc-
ing reasons why they should affect current
R&D decisions. Drawing on this model, we
estimated equations for union recognition
thatincluded all the basic variablesin equa-
tion (1) as well as two identifying instru-
ments (industry union density at time of
company birth and the proportion of
women). Both identifying variables were
statistically significant. Replacing the union
variables by their predicted values (row 8)
suggested that we may be under-estimating
a positive union effect, but the coefficients
remained statistically insignificant. In col-
umns (3) and (4) of Appendix Table A2 the
unionization equation is reported, and it is
interesting in its own right (notice the strong
negative association of unionswith the 1980s
cohort and with industry R&D intensity).

2In our sample, 9% of firms derecognized unions
at some point between 1983 and 1990, while 28% of
them reported areduction in the percentage of union-
ized workers in the sample period. As an alternative
to fixed effects, including a full set of (43) two-digit
industry dummies gave a coefficient (standard error)
on density of —0.141 (0.236). The equivalent num-
bers for recognition were 0.294 (0.153).
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Finally, there is the problem that other
explanatory variables may not be exog-
enous. It is hard to deal with this issue,
which requires the use of convincing in-
struments to identify the simultaneous equa-
tion system. Our preferred approach is to
view the results as a set of partial correla-
tions rather than a fully specified structural
model. In summary, there is little evidence
from all thesé experiments to dispel the
view that the correlation between unioniza-
tion and R&D intensity is essentially zero
when we control for the influence of cru-
cial variables (such as industry R&D and
cohort).

Plant-Level R&D and Union Presence

Data and Econometric Specification

Plant-level data have several advantages
over firm data. First, many companies op-
erate across different plants with very dif-
ferent patterns of union organization. Sec-
ond, the disclosure problems discussed
above are less likely to be a major issue inan
anonymous survey than in an announce-
mentin company accounts. Consequently,
we turn now to two plant-level sources of
R&D information.

The Workplace Industrial Relations Sur-
vey (WIRS) is based on stratified samples of
over 2,000 plants in Britain in 1990. Itisa
major source for empirical research in la-
bor economics and industrial relations (see
the bibliography in Millward et al. 1992).
The great advantage of WIRS is that it also
has detailed information on union pres-
ence and activity, including questions on
recognition, union density, and types of
bargaining issues and structures. There
are two sorts of information on plant R&D.
The first comes from a special section of
the WIRS questionnaire administered to
the organization’s financial manager where
the plant was an individual cost or profit
center. Financial managers were asked
what proportion of total current expendi-
ture was spent on R&D.

The second source of R&D information
is a follow-up survey, EMSPS (the Employer
Manpower and Skills Practices Survey),

which re-sampled 96% of the WIRS plants
in 1991. Unlike in the original WIRS, all
respondents were asked how many R&D
workers were based at the plant. Thisshould
be a good proxy for R&D effort, as about
half of the costs associated with R&D are
staff costs.

Thus there are two dependent variables:
R&D as a proportion of total expenditure,
and the number of R&D workers as a pro-
portion of total workers. The first defini-
tion is closer to that used in the firm-level
analysis, but the second has the twin advan-
tages that we can regress on lagged (rather
than contemporaneous) explanatory vari-
ables and it is available for a larger sample.
The Data Appendix gives a full description
of these variables and databases.

In the estimated model we include em-
ployment, employment squared, industry
R&D intensity, industry patents intensity,
industry wages, two plantage dummies (the
question is banded after 20 years), occupa-
tional proportions (non-manual workers,
skilled manuals, and managers), whether
the plant was located on a single site, and a
set of one-digit industry dummies. Since
the plant surveys are anonymous, it is as-
sumed that those firms claiming to do no
R&D were being truthful and the zeros in
the data are genuine rather than a refusal
to disclose. Consequently tobit analysis was
used, as there is a censoring problem at
zero (see below for experiments with alter-
native econometric methods). The model
is of the form

(2) R&D" = aUNION, + X' B + v,

where R&DZ‘. is a latent variable. Observed
R&D = R&D" if R&D" > 0; otherwise R&D =
0. The v, are assumed to be normally dis-
tributed with variance o2

Plant-Level Results

The results of the tobit model of R&D
intensity are contained in Table 3a (for
R&D expenditure) and Table 3b (for R&D
workers). In each table columns (1)-(3)
include union density as the measure of
union power, whereas columns (4)—(6) use
union recognition. In both tables there is
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Table 3a. Plant R&D Equations.
(Standard Errors in Parentheses)
Proportion R&D Expenditure
Indep. Var. (1) (2) (3) (4) (5) (6)
Union Density -0.032 —-0.041 -0.012
(0.018) (0.019) (0.022)
Union Recognition 0.011 0.005 0.031
(0.016) - (0.016) (0.017)
In(Industry R&D Sales Ratio) 0.016 0.018
(0.008) (0.008)
In (Industry Patents per Employee) 0.008 0.008
. (0.006) (0.006)
In (Industry Wage) -0.112 -0.130
(0.071) (0.070)
Birth > 1979 -0.032 -0.036
(0.022) (0.022)
Birth < 1970 -0.038 —-0.045
(0.022) (0.017
Employees * 10~ 0.037 0.044 0.027 0.036
(0.018) (0.018) (0.018) (0.018)
Employees? * 10~ -0.075 -0.083 -0.058 -0.068
(0.041) (0.040) (0.047) (0.039)
Proportion Non-Manual -0.022 -0.012
(0.034) (0.034)
Proportion Skilled Manual -0.056 -0.062
(0.045) (0.045)
Proportion Managers 0.162 0.187
(0.096) (0.095)
Establishment on Single Site 0.038 0.045
(0.022) (0.022)
Sample Size 330 330 330 330 330 330
Industry Dummies (9) yes yes yes yes yes yes
Censored Observation 176 176 176 176 176 176
Log-Likelihood 50.32 52.50 62.01 48.97 50.15 63.50

Notes: All estimates by Tobit ML. Dependent variable is establishment R&D expenditures as a proportion
of total expenditure from WIRS Financial Managers’ supplement.

a negative and statistically significant asso-
ciation (at the 5% level) between R&D
intensity and union density when we con-
trol for size (column 2), as was observed in
the firm-level results. Again, this result
does not withstand the inclusion of the
other control variables, which drives the
union coefficient to zero whether we use
R&D expenditure or R&D workers as the
dependent variable. As with the firm re-
sults, the most important control variables
are the industry-level proxies for techno-
logical opportunity (R&D and patent in-
tensity). For the specifications in columns

(4) - (6) the correlation of R&D with union
recognition is actually positive (although
statistically insignificant) for five of the six
regressions in Tables 3a and 3b.

Various robustness tests were imple-
mented on the plant-level equations. First,
we relaxed the restrictive nature of the
tobit specification by estimating a probit
on whether the plant performed any R&D
and then an OLS regression on the log
R&D intensity. This allows the coefficients
to differ depending on the decision whether
to “participate” in R&D and the choice of
how much R&D to perform. The processes



R&D AND UNION BARGAINING 55

Table 3b. Plant R&D Equations.
(Standard Errors in Parentheses)

Proportion R&’D Employees

Indep. Var. (1) (2) (3) 4 (5) (6)
Union Density -0.007 -0.029 -0.012
(0.012) (0.013) (-0.013)
Union Recognition 0.008 -0.006 0.002
(0.009) (0.009) (0.010)
Ln (Industry R&D Sales Ratio) 0.013 0.013
(0.005) (0.005)
In(Industry Patents per Employee) 0.057 0.006
(0.004) (0.004)
In (Industry Wage) -0.060 -0.066
(0.045) (0.045)
Birth > 1979 0.001 0.002
(0.013) (0.013)
Birth <1970 0.026 0.024
(0.012) (0.012)
Employees * 10-% 0.069 0.055 0.027 0.052
(0.018) (0.012) (0.018) (0.012)
Employees® * 1077 -0.141 -0.109 -0.058 -0.104
(0.040) (0.031) (0.047) (0.031)
Proportion Non-Manual -0.013 -0.012
(0.021) (0.021)
Proportion Skilled Manual -0.056 -0.091
(0.045) (0.025)
Proportion Managers 0.227 0.233
(0.073) (0.073)
Establishment on Single Site 0.030 0.032
(0.011) (0.011
Sample Size 826 826 826 826 826 826
Industry Dummies (9) yes yes yes yes yes yes
Censored Observation 257 257 257 257 257 257
Log-Likelihood 38.82 51.55 74.18 36.08 49.19 73.79

Notes: All estimates are by Tobit ML. The dependent variable is establishment R&D employees as a

proportion of all employees from EMSPS.

could be different if there are fixed costs of
performing R&D. Although the smaller
samples led to less precisely determined
parameter estimates, almost all of the quali-
tative conclusions carry over in the OLS
regressions. Union power has little impact
on the decision to participate in the R&D
process. The mostimportant effect of con-
trolling for skills, cohort, and industry R&D
appearedin the OLS regressions (how much
R&D was performed) rather than the esti-
mated probit equations.

Second, other potential covariates were
entered into the equation to check the

robustness of the results, including adummy
for financial performance, market power,
whether the plant was U.K.-owned, and a
dummy variable for whether there was a
closed shop present. None of these were
statistically significant in any of the specifi-
cations at conventional levels. One impor-
tant additional control variable that was
strongly correlated with R&D intensity was
whether the plant gave information on its
investment plans to the work force. For
example, in Table 3a, column (3), in the
preferred model it entered with a coeffi-
cientof 0.038 and a standard error 0o 0.013,
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which suggests that information-sharing
plants tended to be more R&D-intensive.

Overall, then, the plant-level results ap-
pear broadly consistent with the company-
level results. The finding of a negative
relationship between simple measures of
union power and R&D is apparently driven
by a failure to control for key variables.

Investigation of the Union Effect

The approach taken in this paper so far
has been an empirical one. We have not
tried to rigorously link the results to an
explicit theory of union bargaining and
R&D. As discussed in the introduction,
there have been several recent theoretical
contributions to the debate on labor unions
and R&D. To help interpret our findings
and identify more refined empirical tests,
we investigated a basic model of R&D ri-
valry under oligopolistic competition and
union bargaining (see Menezes-Filho et al.
1995—details on request). This model
shows that the simple prediction that in-
creases in union power reduce R&D is not
always sustained when the strategic aspects
of R&D rivalry are explicitly modeled.

Under the assumptions of the model
(stochastic patent race, Cournot duopoly,
and two separate unions), the following
results can be proven:

(1) When both unions bargain only over
wages, increases in own union power will
always reduce the R&D commitment of the
firm.

(2) When there is bargaining over wages
and employment, if the union is weak and
places a high weight on jobs compared to
wages, then increases in union power can
increase the relative R&D of the firm. How-
ever, after a certain level of union power,
the effect always becomes negative.

Result (1) is unsurprising and is a gener-
alization of the Grout (1984) result to the
strategic bargaining context. Result (2) is
more interesting, as it suggests that union
power can, under some circumstances,
cause the firm to invest relatively more in
R&D than its rival. One possible explana-
tion for this result hinges on the fact that
under oligopoly firms use their market

power to restrict output in order to keep
prices high. When unions have some influ-
ence over jobs (and care a lot about them),
increasing union strength in a firm can
increase that firm’s employment and out-
put. Since in most strategic R&D models
the firm with higher output has more to
lose if it fails to innovate first (the “com-
petitive threat”), an increase in union power
can increase the incentive a firm has to
investin R&D. Increased wage costs, on the
other hand, will tend to reduce output, and
unions that care little for jobs or that are
very strong will always reduce a firm’s sales
and its incentives to invest in R&D.

In the remainder of this section we inves-
tigate the predictions of this model. In
order to link the empirical part more tightly
with the theory (which refers to the relative
level of R&D spending), we now use the
firm level of R&D intensity relative to the
average industry R&D intensity as the de-
pendent variable. These may also be seen
as within-industry specifications, since we
control for unobserved time-varying indus-
try-specific effects (see Bronars, Deere, and
Tracy 1994).

Table 4 shows the results of the estima-
tions. Column (1) includes the linear union
term and all the firm-level control variables
present in Table 1. Column (2) then adds
union density squared as an additional con-
trol. The results seem to support the exist-
ence of a concave relationship between
firm union density and relative R&D. There
is a positive association until a union den-
sity figure of 56% is reached. A likelihood
ratio test supports column (2) over the
column (1) specification. Columns (3)
and (4) repeat the exercise with plant-level
measures of relative R&D intensity. Again,
there is some evidence of important non-
linearities in the union-R&D relationship,
with the squared plant-level union variable
doing better than union density alone.
Many experiments with functional form
(splines, dummy variables, and so on) con-
firmed the existence of a positive associa-
tion of R&D and unionization at low levels
of union density.

The last two columns of this table com-
pare the British results with parallel results
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Table 4. Relative R&D—The United Kingdom and United States.

U.K. Firms U.K. Plants U.S. Firms

Enterprise/Industry R&D (1) (2) (3) (4) (5) -(6)
Union Density 0.609 5.557 -0.007 0.042 -0.337 -0.679

(0.312)  (1.109) (0.005) (0.018) (0.056) (0.182)
Union Density? -5.490 -0.056 0.467

(1.200) (0.019) (0.236)

Sample Size 317 317 800 800 3,611 3,611
Log Likelihood 559.8 538.8 261.04 268.19

Notes: All controls of Table 1, column (38), are included in columns (1) and (2), as well as industry union
coverage; controls of Table 3b, column (3), are included in columns (3) and (4), as well as industry union
density; columns (5) and (6) have all the controls of Table 1, column (3). See text.

(using the same equations) estimated with
U.S. firm-level panel data.'® These U.S.
data are from Compustat and are drawn
from manufacturing firms between 1972
and 1980. In the U.S. equation there is a
strong negative relationship between union
presence and relative R&D, as shown in
column (5). There is also some evidence
for nonlinearity in the relationship, butitis
opposite in form to the nonlinearity found
in the British data (convex rather than
concave: the negative effect of union power
is mitigated at high levels of union cover-
age in the United States).'* Whereasin the
United Kingdom the union impact on R&D
~at the mean level of union density is practi-
cally zero, a sharply negative association is
exhibited in the U.S. data.

What can explain the divergence between
the U.K. and U.S. results? One possibilityis
that they derive from systematic differences
between British and American industrial
relations. For example, U.S. unions have
traditionally placed a greater emphasis on
the goal of wage increases than on employ-
ment protection, and cross-country studies

1*We use the same data as Hirsch (1992) and are
grateful to Barry Hirsch for supplying us with the
data.

"The signs on the other variables in the U.S. R&D
equation are quite comparable to the U.K. results
reported earlier. Firms that had higher profitability
or capital-sales ratios, and those that were younger,
had higher R&D intensities.

tend to reveal that the union wage differen-
tial is greater in the United States than in
most other OECD countries (see Freeman
1992). Fortunately, there is some extra
information in the U.K. plant-level data on
bargaining structure that can help test this
hypothesis more directly.

Our model predicts that union power
will always depress R&D if the union bar-
gains only over the wage. Itis only when
unions bargain over employment that the
relationship between union power and R&D
could be positive. In WIRS there are ques-
tions relating to whether there is any bar-
gaining over various non-payissues, includ-
ing staffing levels, redeployment, recruit-
ment, and working hours. McDonald and
Solow (1981) argued that bargaining over
these issues, although far from perfect, is a
way of moving toward the “contract curve”
(see also Johnson 1990). We divided the
WIRS data into samples based on whether
there was any bargaining over these non-
pay issues, and the early model was re-
estimated. Table 5 shows the results.'
Where there is some bargaining over non-
pay issues (columns 1 and 2), the equation
that includes a union density squared vari-
able provides the best fit. For the sample in
columns (3) and (4), in which there is no

5The sample is of unionized firms only because
managers were asked the question only when a recog-
nized unjon was present.
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Table 5. Relative R&D—Split by Bargaining Regime.

Some Bargaining over Non-Pay Issues

No Bargaining over Non-Pay Issues

Plant/Industry R&D Workers (1) (2) 3) 4)
Union Density - =0.022 0.200 -0.041 0.016
(0.016) (0.095) (0.014) (0.061)
Union Density? — -0.168 — -0.025
(0.071) (0.057)
Sample Size 196 196 249 249
Log-Likelihood 139.53 144.14 55.20 55.98

Notes: Controls of Table 3b, column (3), are included in all specifications. “Some Bargaining” regime
includes plants in which a recognized union bargains over at least one non-pay issue. The sample consists of
all plants with at least one recognized trade union. Estimation is by Tobit ML.

bargaining over non-pay issues, the rela-
tionship between union power and R&D is
negative.

These findings suggest that in British
plants where there is no non-pay bargain-
ing, negative union effects, as in the U.S.
results, are obtained. It is only when em-
ployment-related issues are on the negoti-
ating table that union power may not nega-
tively affect R&D investment.

Conclusions

Even those who are sympathetic to unions
usually admit that they can have detrimen-
tal effects on firms’ incentives to spend on
investments whose returns are uncertain
and long-term. In this paper, micro-eco-
nomic evidence on plants and companies
was used to examine the process of R&D
investment. Several different measures of
R&D, including both R&D expenditure and
headcounts of R&D employees, were used
with U.K. data. The negative association
between union power and R&D intensity
revealed in many U.S. studiesisalso present
in our U.K. data. This correlation appears
to be spurious, however, and arises prima-
rily because unions are more prevalent in
enterprises operating in low-tech industries.
In Britain, there is no compelling evidence
that union bargaining has, on average, a
detrimental effect on R&D.

What we do find is some evidence of a
more complex link between union power

and R&D expenditures. In the U.K com-
pany-level and plant-level datasets, union
density had a distinct non-linear relation-
ship with R&D intensity. Although highly
unionized enterprises generally invested
less in R&D than did other firms, increases
in unionization from a low base were posi-
tively associated with R&D. The hump-
shaped relationship is broadly consistent
with a simple model of union bargaining in
which the union bargains over both wages
and employment in an oligopolistic prod-
uctmarket. This relationship was not found
in our re-analysis of U.S. firms or in British
plants where there was no bargaining over
non-pay issues.

There are at least two reasons why the
apparent absence of a union effect on R&D
may be misleading. First, it may be that
British unions were so weakened by re-
forms of Margaret Thatcher’s Conservative
Administration in the 1980s that they no
longer were effective. This is unlikely, as
recent studies show that the union wage
differential, although marginally weaker,
persisted throughout the 1980s (for ex-
ample, Stewart 1994). Second, it could
be that firms protect themselves from
union rent-seeking by changing their fi-
nancial structures (Bronars and Deere
1991). Unlike in the United States, how-
ever, there is no evidence that unioniza-
tion is associated with higher debt-
equity ratios in Britain (Machin and
Scaramozzino 1993).
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It seems most likely that the difference
between the union effect on R&D in the
United Kingdom and in the United States
reflects differences between British and
American trade unionism, which together
are often oversimplified as the “Anglo-
Saxon” model. The greater emphasis put
on jobs relative to wages in Britain may be

an important reason why research has to
date identified less deleterious effects of
union power on R&D in the United King-
dom than in the United States. Only more
detailed cross-countryinvestigations will be
able to support or refute this hypothesis,
and we recommend that researchers move
in this direction.

DATA APPENDIX

(a) Company R&D Dataset

The data used in this paper are drawn from several
different sources. The economic firm-level variables
(capital, sales, employment, and R&D) were drawn
from the EXSTAT database of company accounts,
while the industry-level ones (R&D intensity) were
reported in the Business Monitor. The patents dataare
supplied by Chi Research Associates. The industrial
relations variables (union recognition and union
density) are the result of a survey related to a broad
range of union arrangements over the 1980s and
carried out among managers of U.K. firms operating
in various sectors of the economy. See Gregg and
Yates (1991) for a description and analysis of the
survey. The sample response rate was 32%, which is
quite high for surveys of this sort. After we removed
all firms that did not have at least four continuous
years of data with non-missing observations between
1983 and 1990 (responsible for the employment of
around 2.6 million workers in 1990), 446 firms were
left in the sample, around 25% of which disclosed
information on R&D at some point during the sample
period.

R&D. Research and Development expenditure.
The amount of nominal R&D is deflated by an indus-
try-specific R&D price deflator (kindly supplied by
Gavin Cameron) and total sales by an industry-spe-
cific output price deflator. Source: EXSTAT Item
C65.

Sales. Total sales. Source: EXSTAT Item C31.

Capital. Total net tangible assets. Source: EXSTAT
Item C91.

Profits. Pre-tax profits (Source: EXSTAT Item C34)
divided by total sales. Source: EXSTAT Item C31.

Employment. Total employees. Source: EXSTAT
Item C19.

Market Share. Weighted average of sales/industry
sales across up to six different two-digit SIC codes.
See Menezes-Filho (1997) for full details.

Cohort. The age of the firm was taken as the date
of firstlisting on the London Stock Exchange. Source:
London Business School Share Price Database or, if
this information was not available, the date of first
incorporation as stated in Key British Enterprise, vari-
ous years.

Union Recognition. Managers were asked whether

the company recognized any trade unions for the
purposes of bargaining over wages and conditions in
any of the company’s establishments. Source: Gregg
and Yates 1991, Survey.

Union Density. Managers were asked what propor-
tion of the firm’s employees were members of a trade
union. Source: Gregg and Yates 1991, Survey.

Diversification. Negative of the Herfindahl index =
-H= —Zl(si/S)Q, where ¢ = industries across which the
firm operates, S = total sales of the firm, and s, = sales
of firm in industry i.

Industry R&D over Sales. Source: Business Monitor
MO14, various years.

Industry Patents over Employment. Patents from Chi
Research Group, employment from aggregating the
Labour Force Survey, various years.

Industry Union Coverage. Source: New Earnings
Survey 1985.

Industry Wage. Source: New Earnings Survey.

(b) Disclosure of R&D
Information in Company Accounts

As described in the main text, one cause of this
increasing disclosure over time is the accounting rule
changes affecting R&D. The political pressure was
first concretely felt in 1986 when the House of Lords
Selected Committee on Science and Technology
started investigating the issue and eventually pub-
lished a report indicating the need for more compre-
hensive R&D disclosure. As a result of this, the
Accounting Standards Committee (ASC) published
an Exposure Draft (ED 41) in June 1987 recommend-
ing total disclosure of R&D expenditures of large
firms, which legally came into effect in 1989, with the
revised version of the SSAP 13. SSAP 13 (Revised)
made disclosure practically compulsory for firms that
fulfilled two out of the following three criteria: turn-
over exceeds £80 million, total balance sheet is over
£39 million, and employment is greater than 8,000.

In order to try to capture the impact of these facts
in our experiments, we construct two dummy vari-
ables: ED 41 (equal to one for observations in which
the firm meets the “big firm” criteria and with ac-
counting periods lying after June 1987) and SSAP 13
(equal to one for “big firms” with accounting periods
thatbegan at or before June 1989). Aswe donot have
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reasons to expect these variables to be related to the
level of R&D expenditures (conditionally on other
determinants), these can be used in our selectivity
equation to distinguish it from the R&D equations.

(c) Establishment R&D Dataset

The Workplace Industrial Relations Survey (WIRS)
is a stratified random sample containing information
on 2,061 plants in the United Kingdom. In the 1990
Survey a special section was addressed to the Finan-
cial Managers of 489 establishments that were inde-
pendent cost or profit centers. These questions were
more directly economic in nature than the rest of
the survey. In November 1990 to October 1991, a
follow-up survey of 96% of the plants (the remain-
der refused to be interviewed) was used for the
Employers Manpower and Skills Practices Survey
(EMSPS).

INDUSTRIAL AND LABOR RELATIONS REVIEW

R&D Expenditure. Managers were asked, “Is any
research and development carried out at this estab-
lishment?” (B10). Ifyes, they were asked, “And roughly
what proportion of total current expenditure is on
R&D?” (B11).

R&D Workers. “... how many staff take partin R&D
activities?” Plants where these R&D intensities ex-
ceeded 60% (essentially R&D labs) were removed
from the sample.

Union Density. The proportion of an establish-
ment’s work force who are members of a trade union

Union Recognition. Whether there was a union
recognized for purposes of wage bargaining in the
plant.

Single Site. Whether the plant was on a single site
or part of a larger organization.

Size. Number of Employees.

Industry R&D Workers. Business Monitor M014,
various years.

APPENDIX TABLE Al
VARIABLE MEANS AND STANDARD DEVIATIONS

Firm Level Firm Level Plant Level Plant Level

Variable Mean $.D. Mean S.D.
R&D Intensity® 0.029 0.041 0.013 0.046
Proportion of R&D Employees — — 0.015 0.045
Union Recognition 0.564 0.496 0.558 0.497
Union Density 0.308 0.332 0.417 0.407
Industry Unionization® 0.567 0.204 0.431 0.250
Capital/Sales 0.312 0.553 — —
Market Share 0.0124 0.043 — —
Sales(£m) 318.639 1012.742 — —
Size (Employment) 5954.434 19235.53 177.050 292.842
Birth < 1940 0.281 0.450 — —
Birth > 1979 0.247 0.431 — —
Profits/Sales 0.104 0.117

Profits Zero or Less 0.083 0.275

Proportion of Skilled Manual Workers 0.150 0.186 0.122 0.182
Proportion of Non-Manual Workers 0.480 0.304 0.486 0.355
Proportion of Managers — — 0.066 0.067
Proportion of R&D Disclosures 0.138 0.345 — —
ED 41 0.188 0.391 — —
SSAP 13 0.072 0.259 — —
Industry R&D/Sales 0.012 0.027 0.007 0.002
Patents/Employment 5.432 11.785 6.935 4.864
Industry Concentration 0.364 0.183 — —
Industry Imports/Sales 0.299 0.194 — —
In(Industry Wage) 5.202 0.182 5.407 0.157

*R&D/sales in firm level and R&D/total expenditures in establishment level.
*Industry coverage in firm level and industry density in establishment level.
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APPENDIX TABLE A2

DISCLOSURE AND UNIONIZATION EQUATIONS
(Standard Errors in Parentheses)

(1) (2) (3) (4)
Indep. Var. R&D Disclosure Union Density Union Recognition
ED 41 0.562 0.437 — —
(0.082) (0.104)
SSAP 13 0.275 0.274 — —
(0.116) (0.137)
Union Density at Time of Birth - — 0.003 0.008
(0.001) (0.002)
Female Proportion o — -0.002 -0.009
(0.001) (0.002)
Union Recognition -0.009 — —
(0.093)
In(Industry R&D Sales Ratio) 0.134 -0.049 -0.305
(0.041) (0.007) (0.042
In (Industry Patents per Employee) 0.098 0.013 0.120
(0.027) (0.006) (0.031)
In (Industry Wage) 0.767 0.127 0.741
(0.348) (0.052) (0.278)
Birth > 1979 0.513 -0.141 -0.555
(0.095) (0.018) (0.096)
Birth < 1940 -0.641 0.158 0.364
(0.871) (0.018) (0.096)
Employees * 10-3 -0.008 -0.001 0.025
(0.010) (0.001) (0.004)
Employees? * 107 0.005 0.001 -0.002
(0.001) (0.001) (0.001)
Proportion Non-Manual -0.435 -0.296 -1.181
(0.144) (0.026) (0.134)
Proportion Skilled Manual 0.042 0.165 0.700
(0.200) (0.037) (0.191)
In (Market Share) 0.072 0.027 0.085
(0.028) (0.004) (0.022)
In (Capital/Sales) 0.177 0.039 0.153
(0.047) (0.006) (0.033)
Sample Size 2,940 2,940 1,767 2,027
Industry Dummies (9) yes yes ) yes yes
Log-Likelihood 530.1 810.9 145.8 1003.3
R? Adjusted 0.23 0.26 0.39 0.32

Notes: Columns (1) and (2) are probit equations in which the dependent variable is unity if the firm discloses
R&D in the year; column (3) is an OLS equation to predict union density; and column (4) is a probit to predict

union recognition.
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