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IS THERE A LAFFER CURVE

BETWEEN PRIVATE OUTPUT

AND PUBLIC SECTOR

EMPLOYMENT?

ERKKI KOSKELA*

How does government spending affect total output
or output growth? At the theoretical level the rela-
tionship is a priori ambiguous. On the one hand, one
can argue for a positive relationship due to the direct
and/or indirect productivity effects of government
investments in infrastructure. On the other hand, the
relationship may be negative due to distortionary
taxation which is used to finance government expen-
diture or due to the crowding out of investment
and/or output in the private sector. It is reasonable to
argue that the relationship between output and gov-
ernment expenditures may be non-linear; when gov-
ernment size is “small enough”, the positive produc-
tivity effects will quite likely dominate, while the dis-
tortionary and crowding out effects start to dominate
when government size becomes “large enough”.

Relationship between public sector employment
and private output

In Koskela-Viren (2000) a simple theoretical and
numerical analysis is carried out, where a non-lin-
ear relationship between public sector employ-
ment and total output is demonstrated. The model
is “classical” with some additional features. Private
output is produced by private labour. Public
employment affects private output both directly
and via the private labour demand by increasing
the marginal product of labour. We assume that
there is some inter-sectoral rigidity in real wages.
Private labour demand and output supply depend
negatively on the real wage and positively on pub-
lic employment, while labour supply is a non-nega-
tive function of the net real wage. The tax rate is
determined by the public sector resource costs. A
rise in public employment increases public produc-
tion and raises private supply of goods via increas-
ing the marginal productivity of private labour. But
also labour demand and the tax rate will increase

and labour supply goes down. For both of these
reasons the real wage tends to rise so that private
demand for labour and private production will be
crowded out via the real wage effect.

One can conjecture as follows: When the share of
public employment in total employment is “small”,
the positive marginal productivity effects dominate
the negative distortionary and crowding out effects
due to the response of taxes and real wages to
changes in public employment, and the other way
round when the share is “large”.1

Some empirical evidence

We use data on two observable variables, public
sector employment Lg and private sector output D.
The data cover the period 1960–1996 from
22 OECD countries with some minor exceptions.2

We started the empirical analysis by estimating a
simple linear VAR-type model 

∆logDt = α + β∆logLg,t-1 + γ∆logDt-1 + ut,

where u refers to the error term. There seemed to
be no clear pattern in the sign of the coefficient of
public employment and it was never significant in
the linear model.

An obvious way to try to account for the potential
non-linearity between public sector employment
and private sector output is to use the so-called
threshold model, where the coefficients of the
independent variables are allowed to vary depend-
ing on the value of the threshold variable. The sim-
plest way to account for this kind of switching phe-
nomenon is to fit the following type of non-linear
specification to the data

∆logDt = α + β1∆logLg,t-1 + γ∆logDt-1 + et,
if G/Y ≤ (Ĝ/Ŷ) (1a)
∆logDt = α + β2 ∆logLg,t-1 + γ ∆logDt-1 + et,
if G/Y > (Ĝ/Ŷ) (1b)

where e refers to the error term and (Ĝ/Ŷ) denotes
the threshold value of the size of the public sector.
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1 Barro (1990) has developed a similar type of argument in a con-
stant-returns model of economic growth where is a trade-off
between the productivity effect of public services as an input to pri-
vate production and the negative distortionary effect of taxes
which are used to finance those public services.
2 Private sector output is measured either by “GDP-public con-
sumption” or by “GDP-public sector production” and public sector
employment by the number of employees in the “producers of gov-
ernment services” sector.* Department of Economics, University of Helsinki, Finland.
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It is assumed in (1a–1b) that
the coefficient of the lagged
dependent term does not
depend on the size of the public
sector. A set of estimation
results from the threshold spec-
ification (1a–1b) with the
exception of the coefficient of
the lagged dependent term are
presented in Table 1, where
G/Y has been used as the
threshold variable.

The following features of results
merit attention. The threshold
model fits the data much better
than the linear model in terms
of diagnostics, and the coeffi-
cient estimates of the public
employment are now consider-
ably more precise. Finally, the
coefficient of β1 is usually posi-
tive and in all cases larger than
the coefficient β2; i.e. as the pub-
lic sector gets larger, the effect
of public sector employment on
private output gets smaller and
even negative. All in all, estima-
tion results from the linear and
threshold specifications give at
least weak support to the
hypothesis according to which
the relationship between public
sector employment and private
output is non-linear; positive for
“small” public sector and nega-
tive for “large” public sector.
See also the figure below, which
describes the threshold estima-
tion results.

In order to alleviate the problem of small sample
size with single country models and increase the
efficiency of estimation (by using the SUR estima-
tor) we also estimated the model using pooled
panel data from the same set of countries by using
a multiplicative specification of the following form 

∆logDt = α + β∆logLg,t-1 + γ∆logDt-1

+ φ Ht, · ∆Lg,t-1 + et (2)

where H denotes the threshold variable (either G/Y,
G/C or Lg/L). According to (2), the public employ-
ment effect depends on the interaction term

Ht · ∆Lgt-1 and thus on the size of the government
sector so that we might expect φ to be negative.
Using this specification we can compute the critical
value of this variable at which public sector employ-
ment growth has zero effect on private sector out-
put growth. The estimation results in Table 2 lie in
conformity with the results from individual country
regressions reported in Table 1. When the size of the
public sector increases, the employment effect
diminishes and, after some critical value, becomes
negative. The implied critical values are, in fact,
quite close to the average threshold values obtained
in the context of threshold model estimations.

Table 1

Numbers inside parentheses below the coefficient estimates are
t-ratios. SEE is the standard error of estimate and DW the Durbin-Watson test statistic.
FHO denotes the LM (F) test for no threshold and FHT the corresponding test for thresh-
old allowing for heteroskedastic errors. Numbers inside parentheses below the F statistics
are bootstrap probability values. Finally, LM denotes a LM test for first-order autocorre-
lation of residuals with corresponding marginal significance levels inside parentheses.



Conclusion

Empirical evidence using data from 22 OECD coun-
tries over the period 1960(1996 concerning the rela-
tionship between public sector employment and pri-
vate sector output seems to lie in conformity with
the nonlinearity hypothesis. While the linear model
cannot explain anything, the threshold model gives
results according to which the public sector employ-
ment effect on private output depends on the size of
the public sector and decreases or even turns nega-
tive when the public sector grows.
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Estimates are SUR estimates consisting of 736 data points. Equations include country
intercepts, which are not reported. The threshold models (columns 2–4) are estimated
using the average values of the threshold variable from the single country models.With the
multiplicative model (the last three sets of estimates) the “threshold values” are derived
from the estimates of β and φ.

Table 2


