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Economic structure and the real effects of monetary policy*
Sebastian Hauptmeier, Fédéric Holm-Hadulla and Elisa Saporito

European Central Bank, Frankfurt am Main, Germany

ABSTRACT
We study how changes in economic structure shape the impact of monetary policy on output. 
Using granular data on economic activity in the euro area, we show that the service sector is less 
responsive to monetary policy than the industry sector. The rise in service intensity observed over 
recent decades thus dampens the effect of monetary policy on total output. However, we find this 
dampening effect to be moderate, implying that the transmission of monetary policy to economic 
activity remains effective. By contrast, differences in economic structure emerge as an important 
source of heterogeneity in transmission across space.
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I. Introduction

In many advanced economies, the share of services 
in total output has risen over recent decades, while 
that of industry has declined (see Figure 1 for 
examples). This shift in economic structure has 
raised concerns over the effectiveness of monetary 
policy: services are typically less capital-intensive 
than manufacturing or construction, and a key 
channel through which monetary policy transmits 
to economic activity is by influencing the cost of 
capital.1

This paper provides empirical evidence to eval
uate this concern for the euro area – and, more 
broadly, to assess how changes in economic struc
ture shape the transmission of monetary policy to 
output. Our focus is on standard interest rate pol
icy, the main tool by which the European Central 
Bank typically steers its stance. We find that exo
genous increases in policy interest rates depress 
services activity, but the impact is weaker and 
slower than for industry. Consistent with this dif
ferential response, we also find that a higher ser
vices share dampens the impact of monetary policy 
on total output. However, this dampening effect is 
moderate: according to our estimates, the rise in 

the services intensity since the start of the euro 
should have reduced the maximum response of 
output to a given monetary policy shock by less 
than 10% on average; by contrast, we find that the 
large differences in economic structure across 
regions lead to pronounced geographical heteroge
neity in the real effects of monetary policy. Our 
estimates point to a 40% weaker output contraction 
at the 75th percentile of the services-share distribu
tion than at the 25th percentile.

Taken together, the paper makes two main con
tributions. First, it adds to a broad empirical litera
ture on sectoral differences as a source of (regional) 
heterogeneity in the transmission of monetary pol
icy. For instance, Carlino and DeFina (1998) pro
vide evidence for differential effects of monetary 
policy across US states, depending on the relative 
size of the manufacturing sector. Also using sub
national data for the US, Owyang and Wall (2009) 
confirm manufacturing intensity as an important 
driver of geographic differentiation in monetary 
policy transmission. Georgopoulos (2009) presents 
similar findings for Canada and Peersman and 
Smets (2005) document substantial heterogeneity 
in the response to monetary policy across sectors in 
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1See, for instance, the Financial Times article from October 4, 2023 on ‘Why are interest rate rises not taming inflation?’, which argues that ‘[a] long-term shift 
away from manufacturing towards services, which require less capital, could also mean slower transmission of tighter monetary policy’. The notion underlying this 
‘cost-of-capital channel’ is that firms typically use credit to finance a substantial part of their real investment (e.g. in machinery and equipment) and of their 
working capital. Since industrial firms tend to have greater investment needs, their business is more affected as the respective financing costs rise or fall.
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the euro area. Our paper goes a step further in that 
it also quantifies how changes in the sectoral com
position of output influence the overall effective
ness of monetary policy.

Second, and more generally, the paper offers 
a novel approach to assess heterogeneity in the 
transmission of policy. Relying on a fine geo
graphic and sectoral breakdown of economic activ
ity, it provides a way to identify exogenous 
variation in monetary policy interest rates, as well 
as in economic structure, the latter via a shift-share 
design. This research strategy in turn may be 
applied also to other settings in which slow- 
moving state variables affect the relationship 
between policy and the macroeconomic outcomes 
it aims at influencing.

II. Empirical analysis

The analysis uses the most granular regional 
breakdown of the level and composition of eco
nomic activity available for the euro area.2 This 
breakdown, which roughly corresponds to cities 
and counties, allows us to identify exogenous 
changes in policy interest rates. The reason is 
that, also after controlling for the main macro
economic variables entering the monetary policy 
relevant information set, the regional variation 
in total output and its subcomponents remains 
substantial (De Groot et al. 2023). Given our 

focus on standard interest rate policy in 
the euro area, we let our sample run from 
1999 through 2014 (i.e. ending before quantita
tive easing acquired a prominent role in steering 
the ECB’s monetary policy stance from 
January 2015 onward). At the same time, as 
part of our robustness checks, we confirm our 
baseline findings also for a longer horizon (see 
Section C of the Online Appendix).

The response of services versus industry

We first test the basic premise that services and 
industrial output respond differently to monetary 
policy. To this end, we estimate the following 
model via local projections: 

where ys
i;tþh denotes gross value added (GVA) in 

region i and year t, at horizon h; the sectors in s 
include market services and industry GVA, with 
the latter defined as the sum of manufacturing 
and construction; αs

i;h is a region fixed effect; it 

is the policy-controlled short-term interest rate; 
and Xi;t, Xj;t, and Xt are a set of control vari
ables at the region, country and euro-area level, 
respectively. The regional controls include the 
local population; the country controls include 
GDP of the country j in which region i is 

Figure 1. Evolution of economic structure. Gross value added in services (industry) is defined by ISIC divisions 50–99 (05–43). Source: 
World Bank and OECD national accounts data.

2The data come from the European Commission’s ARDECO database and refer to the NUTS3 level.
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located; and the most aggregated controls 
include GDP and HICP at the euro area level, 
which are crucial to isolate the exogenous varia
tion in the policy rate from its endogenous 
response to economic conditions.

All variables enter the equation as 100 times 
their log levels, except it which is in percent. 
Inference is based on Driscoll and Kraay (1998) 
standard errors. Further detail on the sample, data 
sources and variable construction is available in the 
Online Appendix.

The estimates show that policy rate hikes 
reduce output in both, services and industry, 
but the effects differ in strength and timing 
(Figure 2). The contraction in industry reaches 
a trough of around 4.0% in the first year follow
ing a 100 basis point (bps) policy-rate hike, 
before entering on a swift recovery path.3 

Services reach their trough only a year later 
and the contraction is shallower, with a trough 
of around 2.5%, but then only recover gradually. 
These differential responses indeed raise the 
question of whether the observed rise in the 
services share dampens the overall transmission 
of monetary policy to economic activity.

Monetary policy effects conditional on economic 
structure

Method
In the second step, we thus turn to how the 
impact of monetary policy on total output is 
shaped by variations in economic structure. To 
this end, we augment Equation 1 with an inter
action between the policy rate and the services 
share to obtain: 

where yi;tþh is total GVA in each region i 
and year t, κi;t measures the regional services 
share (which is now also included in Xi;t to account 
for all constituents of the interaction term), ηh 
captures how changes in the services share alter 
the real effects of monetary policy, and all other 
variables are defined as in Equation 1.

In estimating Equation 2, we cannot exclude 
that the observed variation in the services share 
is partly driven by unobserved influences that 
also correlate with regional GVA or by other 

Figure 2. Response of services and industry sectors to a monetary policy shock. The figure shows the annual response of the services 
and industry sectors to a 100bps monetary policy shock, along with the 90% confidence interval.

3For regression coefficients see Appendix Table 2 and Table 3. For total output, we find a trough of 2.4%, consistent with prior literature (see Appendix 
Figure 4). The response of total output is similar to the response of the sum of the services and industry sectors. For completeness, we also include the IRFs for 
the agriculture (Figure 5) and non-market services (Figure 6) sectors in the Appendix.
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sources of endogeneity. Similar to Bartik (1991), 
we thus use a shift-share design to construct κi;t, 
exploiting the detailed breakdown of services 
GVA into subsectors available in our data.

We first calculate the share of the five services 
subsectors over total GVA, wk

i;t, and the respective 
annual growth rates, gk

i;t
4 

The growth rate of the total services share can then 
be decomposed as: 

Following the broad literature on shift-share 
designs, we underpin the assumption of instrument 
exogeneity by combining a pre-determined indica
tor of local economic structure with aggregate var
iation in its subcomponents. We fix the shares at 
their initial values (dating to 1998, the last pre- 

sample year) and replace the regional growth 
rates with their national equivalents: 

Finally, we transform these growth rates back into 
levels of the instrumented services share, the vari
able of interest in Equation 2, again using 1998 as 
a starting point: 

Results
In line with the differential responses across sec
tors documented in Section 2.1, the impact of 
monetary policy weakens as the service intensity 
of the economy rises. At the average services 
share, output reaches a trough of around 2.7% 
two years after the shock (blue impulse response 
function (IRF) in Figure 3). But the significant 
positive coefficient on the interaction term indi
cates that the output response becomes shallower 
at higher κi;t (yellow IRF in Figure 3). In parti
cular, at its peak in year 2, the interaction weak
ens the real effect of a 100 basis point monetary 

Figure 3. Response of total gross value added to a monetary policy shocks conditional on services share. Interaction coefficient scaled 
to 10 percentage point changes in instrumented services share; all other elements are defined as in Figure 2.

4For the list of subsectors k, see Table 1 in the Online Appendix. Together these form the services sector s.:
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policy tightening by 76 basis points for every ten 
percentage points added to the services share (see 
Section C of the Online Appendix for 
a comprehensive set of robustness checks that: 
extend the list of controls; follow an alternative 
approach to construct the shift-share instrument; 
lengthen the estimation period; and adopt 
a different definition for the main explanatory 
variable).5

To put these estimates into perspective, we 
scale them by how the instrumented services 
share has varied over time and across regions. 
Since the start of the euro, the regional average of 
κ has risen by 2.7 percentage points. Combined 
with the above peak interaction point coefficient, 
this implies an average dampening impact of 
around 20 basis points – less than 10% of the 
maximum output response to a given shock.6 By 
contrast, differences in economic structure are an 
important source of heterogeneity in transmis
sion across regions: for instance, our estimates 
suggest that monetary policy causes a more than 
40% weaker output contraction at the 75th per
centile of the services-share distribution than at 
the 25th percentile.

III. Summary

We show that services in the euro area are less 
responsive to monetary policy than industrial 
activity. While rate hikes are followed by 
a significant contraction in both sectors, the trough 
in services only stands at around half of that in 
industry. Consistent with these differential 
responses, variation in the services share is an 
important determinant of how monetary policy 
transmits to the real economy.
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