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Introduction

In my 2008 Journal of Health Economics article (Hartwig 2008), I suggested testing whether Baumol’s Cost Disease (BCD) affects health spending in OECD countries by regressing the growth in
health care expenditure (HCE) on the growth of what I called the ‘Baumol variable’. I found a
coefficient of around +1 on the ‘Baumol variable’ which was statistically significant at the 1% level
(see Table 2 in my article). I defined the ‘Baumol variable’ as [nominal wage growth – productivity
growth] or, alternatively, as [nominal wage growth – real GDP growth + employment growth]. As
a preliminary step, I regressed HCE growth on nominal wage growth, real GDP growth and employment growth separately and found coefficients 𝐶 (1), 𝐶 (2) and 𝐶 (3), respectively, on the three
explanatory variables. I then tested whether 𝐶 (1) − 𝐶 (2) + 𝐶 (3) = 0. Since the test failed to reject
the hypothesis (see Table 1 in my article), I claimed that it was ‘legitimate’ to combine the three
explanatory variables into one, the ‘Baumol variable’.
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Discussion

Atanda and Reed’s (2020) objection is based on mathematical reasoning. If my regression equation
was:
𝑑 log (𝐻𝐶𝐸) = 𝛼0 + 𝛼1 𝐵𝑎𝑢𝑚𝑜𝑙 + 𝜖, it follows that
𝑑 log (𝐻𝐶𝐸) = 𝛼0 + 𝛼1 (nominal wage growth − real GDP growth + employment growth) + 𝜖,

(1)
(2)

and also
𝑑 log (𝐻𝐶𝐸) = 𝛼0 + 𝛼1 nominal wage growth − 𝛼1 real GDP growth + 𝛼1 employment growth + 𝜖, (3)
So the right hypothesis to test was not 𝐶 (1) − 𝐶 (2) + 𝐶 (3) = 0, but 𝐶 (1) = −𝐶 (2) = 𝐶 (3). If a Wald
test rejects this hypothesis – as it does, as Atanda and Reed show – then it follows that the ‘Baumol
variable’ cannot be constructed; and the whole argument in Hartwig (2008), which relies on this
variable, breaks down.
Atanda and Reed (2020) are right that there is a mistake on my part involved here. However,
the mistake is not what they claim it to be, i.e. that I ‘test the wrong hypothesis’. My real mistake
was to claim that it was (only) ‘legitimate’ to combine the three explanatory variables into one because a Wald test failed to reject the hypothesis that their coefficients are subject to a certain linear
restriction. In truth, it is ‘legitimate’ to use the combined variable no matter what linear restrictions
their coefficients are subject to when used as explanatory variables separately.
What I called the ‘Baumol variable’ is nothing else but the growth rate of nominal unit labor cost
(NULC). Of course, everybody is perfectly entitled to download cross-country and/or time series
data on NULC from an appropriate database and to use it in empirical analysis.1 Numerous researchers have done so (see Decramer et al. 2014, Böing and Stadtmann 2016, Fedderke and Liu
2018 for some recent studies). What Atanda and Reed’s critique amounts to is to demand of these
researchers (and of me) to start by testing the three constituent parts of NULC (nominal wage, real
GDP, employment) separately. Only if it can be shown that in such a regression these three variables
have the same coefficient in absolute value are we entitled to proceed to combine them into, and
use, NULC. Otherwise, Atanda and Reed’s argument implies that NULC does not exit. Of course it
does.
The problem behind Atanda and Reed’s reasoning is that it confuses a mathematical/deterministic
model with an empirical/stochastic model. The coefficients from two differently specified empirical
models, like models (1) and (3) above, are disparate and irreducible to each other. Hence, instead
of ‘𝛼1 ’ in (3), it should read ‘𝛽1 ’, ‘𝛽2 ’ and ‘𝛽3 ’. Each explanatory variable in (3) has its own elasticity.
These are neither robust to the inclusion of additional regressors nor need they be identical to the
coefficient on NULC growth in (1).
I must take some blame for Atanda and Reed’s mistake – which consists of treating my wrong
claim mentioned above as if it were true – because I advocated such a ‘two stage’ approach myself
1 See

for instance https://ec.europa.eu/eurostat/web/products-datasets/product?code=tipslm40.
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in Hartwig (2008). That was just a detour, however, and totally nonessential for the rest of my
paper. I could have – and with hindsight, I should have – started with the results in Table 2 and
move on from there as I did.
My Table 2 reports results for estimating Equation (1) above. I find a positive and significant
value for 𝛼1 , and Atanda and Reed (2020) were able to replicate this result. My Table 1 reports
results for estimating Equation (3) above, only that it should read ‘𝛽1 ’, ‘𝛽2 ’ and ‘𝛽3 ’ instead of ‘𝛼1 ’.
Atanda and Reed (2020) were able to replicate these results also. My Tables 1 and 2 test different
hypotheses, which have nothing to do with each other. Now, Atanda and Reed (2020), in a new
section (5) which was not part of earlier versions I had the pleasure to review, seem to imply that if
both sets of hypotheses cannot be rejected, then rejection of the hypothesis 𝐶 (1) = −𝐶 (2) = 𝐶 (3) in
Table 1 somehow disproves BCD because “(i)t shouldn’t matter whether the reason there is a surplus of wages over productivity is because wages are ‘too high’, or productivity is ‘too low’” (Atanda
and Reed, 2020, p. 6). This is not correct. Since both sets of hypotheses have nothing to do with
each other, Table 1 disproves nothing w.r.t Table 2. NULC growth equals wage growth in excess of
productivity growth. “Baumol’s model implies that wage increases in excess of labor productivity
growth are responsible for the rise in health expenditures”, as Atanda and Reed (2020, p. 4) admit.
My Table 2 shows that this in fact the case and therefore produces strong evidence in favor of BCD.
Further down in Hartwig (2008), I deflated the explanatory variable NULC by the GDP deflator
in order to control for purely monetary changes. This turns NULC into real unit labor cost (RULC).
RULC, which is not an object of Atanda and Reed’s scrutiny, is the preferred explanatory variable in
Hartwig (2008) and in the literature that has followed up on that article (see Bates and Santerre
2013, Medeiros and Schwierz 2013, Hartwig and Sturm 2014, Colombier 2017 and, most recently,
Tian et al. 2018 and Bellido et al. 2018). This literature thoroughly confirms a (more or less strong)
effect of RULC growth on HCE growth.2 Following Atanda and Reed’s logic, growth in the price
level would also have to have the same coefficient in absolute value as nominal wage growth, real
GDP growth and employment growth in an augmented model (3). If, on the other hand, a Wald
test rejects the hypothesis 𝐶 (1) = 𝐶 (2) = −𝐶 (3) = −(𝐶4),3 then RULC growth cannot be ‘validly’
constructed or used in econometric analyses. RULC, of course, is nothing but the wage share in
nominal GDP. If Atanda and Reed want to convince us that the wage share (or its growth rate)
can only be ‘validly’ constructed if a Wald test fails to reject the hypothesis mentioned above, they
should present more evidence.4

2 Only

Atanda et al. (2018) could not find evidence in favor of BCD. Their paper is a clear outlier in this area of research.
coefficient on nominal wage growth, 𝐶 (2): coefficient on employment growth, 𝐶 (3): coefficient on price level
growth, 𝐶 (4): coefficient on real GDP growth.
4 Note that RULC growth is the decisive explanatory variable tested in the post Keynesian/Kaleckian literature on ‘wageled’ versus ‘profit-led’ growth. The journal Review of Keynesian Economics devoted four special issues in a row to this
(mostly empirical) literature during 2016/17. This literature would be meaningless if RULC growth could not be ‘validly’
constructed.
3 𝐶 (1):
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