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Abstract

The utilisation rate of technical capacity is a key indicator of an economy’s cyclical
position and plays a crucial role in the estimation of production functions. Despite its
importance, economy-wide measures of capacity utilisation are often not available. Instead,
single sector series, typically that for manufacturing, are used as a proxy. However, this
approach overlooks the heterogeneity of sectoral developments. Using Swiss data, we develop
a methodology to estimate a series of aggregate capacity utilisation. Our measure covers
eleven sectors, accounting for two thirds of the economy, and is mostly based on survey data
retropolated back to Q1 1995. The sectoral shares of the capital stock are used to aggregate
the sectoral capacity utilisation series. Several evaluations show that our aggregate series
provides valuable information for the analysis of overall economic activity and is superior to
the use of manufacturing capacity utilisation. Our methodology can serve as a basis for the

construction of an aggregate capacity utilisation rate series for other countries.
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1 Introduction

Resource utilisation reflects the degree of tightness or slack in the economy. The utilisation
of capital and labour are often used to define where an economy is located in the business
cycle and to assess the length and strength of a cycle. Moreover, factor utilisation, particularly
that of capital, is an essential variable for producing unbiased series of total factor productivity
(TFP) estimated with a production function. Reliable data on resource utilisation are therefore
essential both for accurately identifying overutilisation or underutilisation and for measuring
productivity, making them highly policy-relevant.

In spite of their importance in economic analysis, comprehensive, economy-wide and long
time series of capital utilisation are often unavailable—unlike the overall utilisation of the fac-
tor labour, which can be readily assessed over extended periods using broad labour market
indicators, such as the unemployment rate. Because aggregate measures of technical capacity
utilisation either do not exist or lack adequately long time series, single sector series, typically
of the manufacturing sector, are often used to proxy aggregate capacity utilisation.

However, when sector series develop heterogeneously and the sector used represents only a
relatively small part of the economy, this can lead to a distorted assessment. Figure 1 illustrates
the sectoral heterogeneity observed in Switzerland. The development of capacity utilisation in
manufacturing has diverged markedly and persistently from that in the services sector in recent
years. Consequently, relying solely on manufacturing capacity utilisation would likely have led
to a distorted assessment of the economy’s cyclical position and, therefore, to potential policy

eITrors.

Figure 1: Discrepancy between capacity utilisation in Swiss manufacturing and services sectors
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To address this shortcoming, we have developed an economy-wide measure of aggregate
capacity utilisation for Switzerland. It covers eleven sectors, accounting for approximately two-

thirds of GDP. Moreover, it starts in Q1 1995 and is thus long enough to be used in time series



analysis. By filling this data gap, we provide a valuable indicator for the analysis of business
cycles. The proposed methodology can serve as a basis to construct an aggregate series of
capacity utilisation for other countries.

In addition to its role as an indicator of economic tightness, capacity utilisation is also a key
variable in modelling the supply side of the economy. Basu and Kimball (1997) and Imbs (1999)
demonstrated that, in the estimation of production functions, capital input should be adjusted
for capacity utilisation to yield unbiased estimates of the Solow residual. They proposed a
model in which the Solow residual depends on effective capital services, defined as the capital
stock multiplied by the capital utilisation rate, rather than on capital stock alone. By doing
so, they purged the Solow residual of the cyclicality induced by factor utilisation. Because the
Solow residual is commonly used as proxy for TFP, unbiased estimates of the Solow residual
are crucial for the accurate measurement of productivity, potential output, and the output gap.
This underscores the importance of an appropriate measure of aggregate capacity utilisation.

A measure of economy-wide capacity utilisation can be estimated using a macroeconomic
model. Burnside and Eichenbaum (1994) proposed such a model based on the assumption
that using capital more intensively increases the rate at which capital depreciates. In their
optimisation function, firms set capacity utilisation at a level where the marginal product of an
increase in capacity utilisation equals the marginal change in depreciation of the capital stock.
The weakness of this approach is that it relies on a number of assumptions such as the ones
regarding the depreciation function, the production technology function or the assumption of
perfect competition.

Another approach is to use survey data to construct a measure of economy-wide capital
tightness. This approach has some important advantages. First, the estimation and model-
specification errors that are included in model-based measures are eliminated. Second, survey
data are not subject to revisions.! Third, survey data are timely, as they are observable weeks
before the release of official national account figures.

We follow this approach and construct an aggregate measure of capacity utilisation for
Switzerland based mostly on survey data. The KOF Swiss Economic Institute (KOF) provides
survey data on capacity utilisation for a number of sectors. However, only three of them are
available for a longer sample. Therefore, for the other sectors, the series have to be extended
backwards. Particular attention has been given to maintain the sector specific tightness cycle so
that the heterogeneity between sectors is also included in the retropolation sample. We achieve
this by using only series of the same sector to estimate the missing data. If possible, explanatory
indicators from the same KOF sector survey are used. For the aggregation of the sectoral
capacity utilisation series, one needs suitable sector weights to compute a weighted average. To
assess the utilisation of the economy-wide capital stock, e.g., in a production function (as in
Basu and Kimball, 1997), a correct aggregation requires sectoral shares of the capital stock.
We take this information from the CompNet dataset. However, for other purposes such as
business cycle analysis, an activity-weighted measure of tightness may be more relevant. In this

case, weighting the sectoral utilisation by shares of value added could be more appropriate. A

! As shown by Orphanides and Norden (2002) and Orphanides et al. (2000), real-time estimates of economic
variables can be highly unreliable—not due to the estimation process itself, but because the data on economic
activity and prices used in these estimates are often subject to substantial revisions in subsequent publications.



robustness test shows that, in the case of Switzerland, weighting with capital stock and value
added shares leads to similar results. This finding is also important if a similar methodology
is to be used to construct an aggregate utilisation series in countries for which sectoral capital
stock shares are not available.

We have additionally conducted several sensitivity analyses using alternative methodologies
and data specifications. These tests demonstrate that our results are robust to variations in
model assumptions and data inputs.

Various evaluations indicate that our estimated aggregate series offers a superior measure
of economy-wide developments compared to utilisation in manufacturing. It more accurately
reflects the economy’s cyclical position, exhibits stronger correlations with GDP and investment
growth, and exerts a more significant impact on inflation within a Phillips curve estimation.
Consequently, our evaluations demonstrate that an aggregate measure of utilisation is a more
useful indicator for macroeconomic analysis and forecasting aggregate variables than manufac-
turing utilisation across multiple dimensions.

The remainder of the paper is structured as follows. In the next section, we describe the
incompleteness of the available data on capacity utilisation and the sectoral heterogeneity, which
provides a motivation for the construction of an economy-wide measure. We describe the data,
the procedure to retropolate the sectoral capacity utilisation series and their aggregation in
Section 3. Section 4 discusses the resulting aggregate series. We conduct various analyses to
evaluate the added value of an economy-wide measure of capacity utilisation in Section 5. In

Section 6, we present our sensitivity analysis. Finally, Section 7 concludes the paper.

2 Incompleteness of capacity utilisation data and sectoral het-

erogeneity

The rate of capacity utilisation measures how much of the available capital in an economy is
actually being used for production. Ideally, data on capacity utilisation fulfil three criteria.
First, it is comprehensive, covering all sectors of the economy and all types of capital stock.
Second, it is survey-based to minimise estimation error and revisions. Third, it is available
for a sample long enough to be used in time series analysis. In spite of their importance for
macroeconomic analysis, such series of aggregate capacity utilisation rarely exist.

For Switzerland, the KOF business tendency surveys? provide quantitative series of the
capacity utilisation rate for a number of sectors. While the coverage is quite high, Figure 2
shows that the data are incomplete. First, for most service sectors the data are not available
before Q4 2017, when KOF started to collect data for seven additional sectors. Second, some
sectors such as distributive trade, financial services or the public sector are not covered in the
survey.

Incomplete data on capacity utilisation is an issue in many countries, not only in Switzerland.
While manufacturing series are available since the beginning of the nineties or even earlier for
most European countries, the services sector has only been surveyed since 2011, by the European

Commission. For the US, no data exist on capacity utilisation in the services sector. For the

2KOF Swiss Economic Institute at the ETH Zurich, Switzerland.



Figure 2: Sectoral capacity utilisation series for Switzerland
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UK services sector, only a qualitative judgement-based assessment of capacity utilisation is
available, provided by the Bank of England Agents’ scores, starting in October 2017. Australia
is a prominent exception with a monthly series starting in 1989 and covering firms across the
entire non-farm business sector, carried out by the National Australia Bank (NAB).?

To circumvent this lack of comprehensive data, single sector series, most commonly manufac-
turing capacity utilisation, are often used to proxy economy-wide utilisation in macroeconomic
modelling.#. In recent years, some authors have shifted towards using composite indexes of
capacity utilisation to better capture economy-wide utilisation. For the US, the total index
of capacity utilisation estimated by the Board of Governors of the Federal Reserve System?® is
frequently employed.® However, this index only covers the manufacturing, mining, and electric
and gas utilities sectors, and is weighted using constant sectoral shares. For European coun-
tries, some researchers’ have turned to an aggregate measure of capacity utilisation constructed
by the European Commission. Since data for the services sector are only available from 2011
onward, earlier observations rely on capacity utilisation in the manufacturing sector as a proxy.

Figure 2 illustrates that, for the three sectors with data available for Switzerland since 1995
(manufacturing, construction, and accommodation), not only do the magnitude and timing
of capacity utilisation cycles differ but also, in certain periods, the series move in opposite

directions. Given this substantial sectoral heterogeneity, relying on one or a few sectors to

3 Another private institution, the Australian Industry Group (AIG), reports a narrower series of capacity
utilisation in the manufacturing, construction and engineering, technology and business services industries, which
together account for 36% of the Australian economy and starts in 2007.

4For example, Eickmeier and Hofmann (2022) and Turner et al. (2016) used manufacturing sector capacity
utilisation as a proxy for economy-wide utilisation in their macroeconomic models.

5See FRED, Federal Reserve Bank of St. Louis.

5Modery et al. (2021), for instance, used this index to estimate US productivity, and Csabafi et al. (2024)
incorporated it into their endogenous growth monetary model.

"For example, Bundesbank (2021) and Modery et al. (2021).


https://fred.stlouisfed.org/series/TCU

represent the entire economy can result in a biased assessment.® This issue is particularly
pronounced when the chosen sectors constitute only a small share of the economy. For example,
in Switzerland, the manufacturing sector accounts for only approximately 18% of GDP. In
OECD countries, the average GDP-share of manufacturing is approximately 15%."

In this paper, we therefore propose a methodology to construct an aggregate measure of
capacity utilisation for Switzerland, which is based mostly on survey data and starts in 1995.
For this, the short series for the service sectors have to be extended backwards and missing
sectors have to be proxied with appropriate indicators. For the aggregation of the sector series,

we use sector capital stock shares.

3 Data, retropolation and aggregation

Our measure of aggregate capacity utilisation is computed as the weighted average of sectoral

capacity utilisation according to the following equation:

CUAgg: = Z weights; x CUs (1)

CUs,; are the capacity utilisation series and weight,; are the capital stock shares for sector s
in period t. In general, we use seasonally adjusted series.!’ Sectoral capacity utilisation series
are retropolated back to Q1 1995 primarily with alternative indicators from the KOF business
tendency surveys, and the sectoral shares of total capital stock are taken from the CompNet

dataset!!

, which is based on firm-level data of 17 European countries. The Swiss data are
collected by the Swiss Federal Statistical Office (SFSO).

KOF publishes a quantitative series of capacity utilisation for ten sectors, which together
accounted for 52% of GDP in 2019, the last year prior to the COVID-19 pandemic. Firms
are asked to state the utilisation of their technical capacities in percent. KOF aggregates the
firm-level responses to the sector level using the sector-specific full-time equivalents (FTE).!?
Table 1 lists the sectors for which capacity utilisation series are available, the survey questions
and the period to which the firms’ responses refer. The definition of capacities varies between
sectors. For some sectors (manufacturing, construction and accommodation), the question
is restrained to a specific type of capital stock. In these cases, we assume that the answer
is valid for the entire capacities, implying that the different types of capital stock are utilised
homogeneously. For the other sectors, firms’ capacity utilisation is derived from the question how
much more they could produce with their current capacities, whereby capacities are defined as

technical facilities including IT infrastructure as well as all premises, storage facilities, vehicles,

8This stands in sharp contrast to the Board of Governors of the Federal Reserve System, which states in its
notes (assessed on 29.07.2025) that “The industrial sector, together with construction, accounts for the bulk of
the variation in national output over the course of the business cycle.”

9While the share of manufacturing is slightly below 20% in Japan and Germany, it is approximately 10% in
the US, the UK, and France.

10For some service sectors, nonseasonally adjusted capacity utilisation series were used because the series were
short and included the pandemic, making an appropriate seasonal adjustment difficult. Once these series are
longer, we will be able to switch to seasonally adjusted data for them as well.

1See CompNet: User Guide for the 9th Vintage of the CompNet Dataset, August 7th 2023.

12Furthermore, a population correction of the full-time equivalents with respect to size classes is performed.
Subsectors of the manufacturing sector are aggregated with value added weights.


https://fred.stlouisfed.org/graph/?g=8Jx
https://www.comp-net.org/fileadmin/_compnet/user_upload/9th_Vintage_User_Guide_final.pdf

Table 1: Capacity utilisation series from KOF business surveys, by sector

Sector NOGA Quantative question, in percent Refer to
Agriculture 01-03

Mining 05-09

Manufacturing 10-33 Technical capacity utilisation past 3 mths
Energy and water 35-39

Construction 41-43 Utilisation of machines and equipments current
Wholesale trade 45-46

Retail trade 47

Transportation 49-53 Possible expansion with actual capacities current
Accommodation 55 Room occupancy rate past 3 mths
Food services 56

ITC 58-63 Possible expansion with actual capacities current
Financial services 64-65

Real estate 68 Possible expansion with actual capacities current

Other business services  69-75 Possible expansion with actual capacities current
Administrative services 77-82 Possible expansion with actual capacities current
Public administration 84

Private education 85

Health activities 86-88 Possible expansion with actual capacities current
Entertainment 90-93 Possible expansion with actual capacities current
Other services 95-96

Activities of households 97-98

Note: The Swiss Federal Statistical Office (SFSO) classifies firms by their economic activity accord-
ing to the General Classification of Economic Activities (NOGA): Agriculture (Agriculture, forestry
and fishing), Mining (Mining and quarrying), Manufacturing, Energy and water (Energy supply; water
supply and waste management), Construction (Construction of buildings; civil engineering and other),
Wholesale (Wholesale and trade and repair of motor vehicles), Retail trade, Transport (Transporta-
tion and storage), Accommodation, Food services, ITC (Information and communication), Financial
services (Financial and insurance activities), Real estate (Real estate activites; renting; selling or buy-
ing; managing and maintaining real estate), Other business services (Legal and accounting activities;
management; architecture; engineering activities; scientific research and development; and other profes-
sional, scientific and technical activities), Administrative services (Administrative and support service
activities), Public administration (including compulsory social security), Private education, Health ac-
tivities (Human health and social work activities), Entertainment (Arts; entertainment; recreation and
other services), Other services, and Activities of households.

The KOF business survey in the wholesale trade sector includes only conventional wholesale firms,
omitting merchanting firms, which in Switzerland are also included in NOGA 45-46.

In the service sectors, apart from the accommodation sector, the question asked is: “If demand were to
increase, by how much, in percent, could you expand your business with the capacities you currently
have?”



machines, etc., used by firms for operational usage.'® Moreover, we assume that all responses
refer to the same quarter although in the manufacturing and accommodation sectors, firms
report technical capacity utilisation over the past three months, whereas in the other sectors,
the question refers to the situation at the beginning of the current quarter.!* Thus, the reference
periods differ across sectors, but this time difference is less than one quarter. Shifting the
capacity utilisation series of the manufacturing and accommodation sectors by one quarter
would therefore overcompensate the period shift. In any case, the effect of such an adjustment
on the aggregate capacity utilisation series would be small (see Section B.2).

CompNet data on firms’ capital stock are used to calculate the sector weights. Table 2 lists
the eleven sectors for which CompNet capital stock data are available. For eight of these sectors,
corresponding KOF capacity utilisation series are available. However, this is not the case for
wholesale trade, retail trade, and food services. For these three sectors, we estimate proxies for
capacity utilisation. Together, these eleven sectors account for approximately two thirds of the
Swiss economy. It is implicitly assumed that the capacity utilisation of the sectors not included
in our aggregate measure evolves in line with that of the eleven sectors covered.

Table 2 also lists the available sample of the capital stock and capacity utilisation data.
To compute an aggregate capacity utilisation series starting in Q1 1995, all but three sector
capacity utilisation series have to be retropolated. The CompNet capital stock series have to be
not only extended backwards but also forwards. In Section 3.1, we describe the retropolation
of the capacity utilisation series, and in Section 3.2, we describe the procedure for the capital

stock series.

3.1 Retropolation of sector capacity utilisation

The core reason for computing an aggregate capacity utilisation series is that capacity utilisation
develops heterogeneously across sectors. Therefore, it is a key issue to maintain the sector
specific particularity during the retropolation period. We achieve this by strictly using only
series of the same sector to estimate the missing data. Figure A.1 in the Appendix shows the
estimated capacity utilisation series for the eleven sectors used to construct our measure of
aggregate capacity utilisation. The figures are sorted by the weight of the sectors. There are
several periods in which the estimated sectoral series deviate from the aggregate, either in terms
of amplitude or cyclical pattern. This suggests that our retropolation method is successful in
retaining the sector specific development.

Ideally, we employ explanatory indicators that are drawn from the same KOF sector survey,

reflect capital tightness, and are available over a long time period. The upper section of Table 3

13This broad formulation of the question may raise concerns that respondents interpret “capacities” as encom-
passing not only their capital stock but also their personnel capacity. If this were the case, one would expect a
relatively strong correlation between reported capacity utilisation and firms’ assessment of employment. However,
the observed correlation is actually lower in the sectors with the broad definition of the term “capacities” than
in the sectors in which utilisation refers explicitly to a specific type of capital stock. This suggests that, despite
the broad formulation, responses regarding utilisation predominantly reflect capital stock rather than personnel
capacity.

The survey question for the other sectors is stated in the present tense. Because firms have to send in their
responses before the end of the first month of the quarter, their answers, therefore, refer to the beginning of the
running quarter. An exception is the wholesale sector, for which firms’ responses are collected in the middle of
the second month.



Table 2: Availability of sectoral series

Capital stock Capacity utilisation Share of GDP  Share of FTE
(CompNet) (KOF) in 2019 in 2019

since in % in %

Sectors included in the aggregate capacity utilisation series

Manufacturing 2009-2020 1967-Q2 18.5 16.1
Construction 2009-2020 1994-Q4 5.0 8.6
Wholesale trade 2009-2020 11.0 7.2
Retail trade 2009-2020 3.7 5.9
Transportation 2009-2020 2017-Q4 4.1 5.4
Accommodation 2009-2020 1989-Q1 0.7 1.6
Food services 2009-2020 1.2 3.4
ITC 2009-2020 2017-Q4 4.5 3.9
Real estate 2009-2020 2017-Q4 7.1 1.0
Other business services 2009-2020 2017-Q4 7.5 6.3
Administrative services 2009-2020 2017-Q4 3.2 6.2
Total 66.5 65.7

Sectors not included in the aggregate capacity utilisation series

Mining 0.1 0.1
Energy 1.9 1.1
Financial services 10.2 5.2
Public administration 104 4.2
Private education 0.6 6.0
Health activities 2017-Q4 8.1 13.5
Entertainment 2017-Q4 0.7 1.5
Other services 1.4 2.6

Note: The shares are calculated with GDP excluding agriculture (NOGA 01-03), activites of households
(NOGA 97-98), taxes and subsidies and FTE excluding agriculture (NOGA 01-03). The CompNet capital
stock data for the sectors wholesale and retail sale trade (NOGA 45-47) and hotels and restaurants (NOGA
55-56) are divided in separate sectors with data supplied by SFSO.

lists two indicators from the KOF business tendency surveys that fulfil these specifications.
Firms are asked to assess their capital stock as “too large”, “adequate” or “too small”, and to

15 The lower section of the

state if insufficient technical capacity constrains their production.
table contains further indicators. For all sectors, there is an indicator of labour tightness. Firms
are asked to assess their current number of employees as "too large”, “normal” or “too small”.

Empirical evidence shows that capacity utilisation and firms’ assessment of the number of

5The assessment indicator is the difference between the share of firms having answered “too large” and the
share of firms having answered “too small”. This indicator ranges between —1 and +1. The constraint indicator
measures the share of firms having selected “insufficient technical capacity” as a production constraint. This
indicator ranges between 0 and 1.



JuoLInd  oAjelenb  soofordwe JO IOqUINN  SOOIAISS SATIRIJSIUIUPY

JUOLIND  oArjeleNb  sooAo[dwo JO JOQqUUINN  SOOIAIOS SSOUISN( IOY3()

fuorImno  oArpejenb  seokorduwo Jo roquunn 918180 [RIY

JuoLImd  oAnelrenb  soofordwe Jo IequunN NILI

JuorImo  oArpejenb  seokordue Jo roquunN SOOIAIOS POO]

JuoLImd  oArjelenb  soofordwe Jo requunN UOT)RPOWOIOY

JuorImnd  oArpejenb  seakordue jo requunN uorjejrodsuedy,

JUOLIND  9AIpejI[enb K/£ ‘[repoo Iowojsny)  JueImd  oAlpejienb  seodordure Jo mequuiny opel1) ey
JUOLIND  9AIpe)I[ReND b/b ‘soreg quormo  eanejenb  seafordwe jo Iequuny 9[RSI[OY A\
JuerImd  oArnelenb  soofordwe jo requunN UOTJOTLIISUO))

JuoLImd  oArpelIenb  seakordurs Jo requInN suLImjoRNUeIN

s103e01puUl OY1ads 103004 INoQe[ I030] JO JUSUWISSOSSY 103004

SI03RITPUL I97)()

asuo) jsed Areurq Ayoeded [ROTUYD9) JUSIOIPNSU]  JULLIND  dAT)RIIenb Ayoeded [ROTUYDS], SOOIAIDS SATIRIISTUTWUPY
asuoy jsed Areurq Ay1oeded [eOTUYD9) JUSIOIJNSU]  JUSLIND  dAljejenb Ay1oeded [ROIUYDO], SOOIAISS SSOUIS] JOY}()
osua) jsed Areurq Ayoeded [ROTUYD9) JUSIOIYNSU]  JULLIND  dAT)RIIenb Ayoeded eotuyoa], 91R)S0 TRy
asu9) 9sed Areurq Ayoeded [ROTUYDY) JUSIDIPNSU]  JUSLIND  dATyRiIRND Lyoeded [eOTUYOI], NILI
asua) jsed Areurq somIory [euoljeIodo JUSIOIPNSU] JULLIND  dAIpRjIenb  soryrfor] reuoryerad() SOOIAISS POO
JuoLInd  oAryRIIenb arer Aouednoo() UOIIRPOWTOID Y

asua) jsed Areurq Ayoeded [ROTUYD9) JUSIDIGNSU]  JUILIND  dATyRiIenb Ayoeded [eOTUYD9], uorjelrodsurly,
JTOLIND Areurq sooeds [RIOIOWIIOD 9[(eIINS JO 95RIIOYG oper) ey
asuo) jsed Areurq SOIYI[IOR] [BIIUYDD) JUSIDPNSU]  JUSLIND  dAI)RII[RND SOIYI[IOR] [ROIUYDIAT, O[RSI[OY A\
TTOLIND Areurq juetudmbe 10/pue aoeds Jo 98R1IOYS  JULIIMD  SATYRII[RND Ayoeded [eoTUyo9], UOIONIJSUO))
JUOLIND Areurq Ayoeded [ROTUYD9Y) JUSIDIGNSU]  JUILIND  dATyRiIRnb Lyoeded [eoTUYO9], SuLIMjORINURIA
uorponpoid 0} JureIsuo)) redtded 1030€J JO JUSUSSISSY 10909G

reyided 1090v] oY) JO SSOUYSI} 0} Paje[al SI0YedTpU]

SIO)eDIPUI SSOUIYSI) JOI PAIRWINY :€ S[qe],

10



employees are for most sectors well correlated.'® For the retail trade and the wholesale sectors,
we use a supplementary indicator. The KOF survey conducted in the retail sector contains no
question on the overall assessment of the factor capital but instead a question on the customer
footfall. Firms report if the customer frequency in the premises of their shops is “higher”,
“the same” or “lower” than in the same period a year ago. This indicator reflects the change in
utilisation of the selling space. In the wholesale sector we have added a general activity indicator
(the change in sales compared to the previous quarter) because it has a high explanatory
power with the estimated capacity utilisation for the period Q4 2007 onwards. Three further
explanatory indicators, which are not part of the KOF surveys but reflect the sector specific
cycle, complete the indicator set: sectoral year-on-year value added growth, sectoral year-on-
year FTE growth and the sectoral unemployment rate. All series in the indicator set are
seasonally adjusted.!”

As shown in the third column of Table 2, for three sectors (manufacturing, construction
and accommodation) capacity utilisation is available back to 1995. Therefore, no retropolations
have to be performed for this first group of sectors.

For five service sectors (transport, ITC, real estate, other business services and administra-
tive services), capacity utilisation is available from Q4 2017 onwards. For this second group
of sectors, a retropolation of capacity utilisation based on sectoral explanatory indicators has
been estimated.

For three further sectors (wholesale trade, retail trade and food services), no capacity utilisa-
tion series are available. Therefore, we estimate a proxy for capacity utilisation in these sectors.
If the proxy does not reach back to Q1 1995, a retropolation has been estimated, following the

same method as used for the second group.

3.1.1 Retropolation for sectors with capacity utilisation beginning after Q1 1995

The basic principle underlying retropolation is to estimate the values of a variable of interest,
which is available only for ng (final) periods, for n; (initial) periods (Fonzo, 2003). Specifically,
the values for t = 1,...,n1 have to be found for a variable that is available for ¢ = n; +
1,...,n1 + no. Let y; denote the variable of interest and x; a vector of other variables that
are available for both the initial and the final periods. If 3 can be approximated well by the
evolution of z; over the overlapping sample, this can be exploited by estimating the following

model:

ye = fx) + & (2)

and by using this model to calculate the conditional expectation of g for the initial periods
given the available data. Thus, the retropolation can be treated within a common regression

framework. It hinges on the hypothesis that the function f is time-invariant or, in case of a

16Tn Switzerland, capital deepening, which is defined as the capital stock per hours worked, has been more or
less constant since 2000, meaning that, at the extensive margin, capital and labour increased more or less at the
same pace. This suggests that labour and capital were complementary inputs during this period.

1"The sectoral unemployment figures were seasonally adjusted by the authors, whereas seasonally adjusted
series for all other indicators are provided by the data source.
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linear regression model, that the regression coeflicients are stable between the initial and the
final periods.

For the retropolation of available capacity utilisation series for five service sectors, namely,
transport, ITC, real estate, other business services and administrative services, we proceed as

follows:

e For each sector, univariate regressions are run, in which capacity utilisation is regressed
against each explanatory variable alone. Furthermore, combined regressions with one of
the capital tightness indicators (assessment of factor capital, insufficient technical capac-
ity) and/or the labour tightness indicator (assessment of factor labour) and/or one of the
other sectoral indicators (year-on-year value added growth, year-on-year FTE growth and
the unemployment rate) are run. All explanatory variables enter the regressions contem-
poraneously, with one quarter lead and with one quarter lag.!® These regressions are run
for the sample, in which survey data for capacity utilisation are available (Q4 2017 to Q2
2025).

e For each sector, the regressions are ranked by the corrected Akaike information criterion

(AICc). The equation with the lowest AICc is used to compute backward estimates.!®

In all these “second stage” estimates, capacity-related indicators from the same sectoral
KOF survey play a predominant role. The section “second stage” of Table 4 shows that the
explanatory variables are able to explain 30%-92% of the variance in capacity utilisation.

The second stage series start in Q1 2007 or earlier.

The overlapping sample for the second-stage estimation is relatively short for Swiss data
and may be dominated by the COVID-19 crisis. Therefore, we have re-estimated the
retropolation regressions several times between Q2 2023 and Q2 2025. The results show

that the retropolation is robust to additional data points.

e These “second stage” retropolations are linked to the original capacity utilisation series.2’

e Using the linked series as the dependent variable, the procedure is repeated for the “third
stage” estimates. The third-stage regressions contain the indicators that are available
from Q1 1995 onwards, i.e., year-on-year value added growth, year-on-year FTE growth

and the unemployment rate.

3.1.2 Estimation and retropolation for sectors with no capacity utilisation

The KOF conducts a business survey in three sectors, namely, wholesale trade, retail trade and

food services. While many indicators are available, capacity utilisation is not part of the survey.

8Introducing a second lead and lag does not change our results significantly.

19The model selection is robust to the use of alternative criteria, e.g., the AIC or the ranking by the explanatory
power R? of those regressions, in which all explanatory variables are significant.

20We typically link the series in Q4 2017, i.e., the retropolated series is used until Q3 2017 and the original
survey series from Q4 2017 onwards. However, if in a sector the estimated series and the original series diverge
strongly in Q4 2017 because of quarter to quarter volatility, we link the series in the most appropriate quarter
of 2018. This procedure avoids jumps in the linked series that are not justified by the explanatory variables and
results in a smoother transition from data to estimation, without having a major impact.
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Based on correlations found in other sectors, alternative indicators are used to calculate a proxy.
This is performed with a panel containing capacity utilisation and six explanatory indicators of
four sectors, namely, manufacturing, construction, accommodation and the composite indica-
tor 'KOF service sectors’.?! Capacity utilisation is regressed against all of the six explanatory
variables alone. Additionally, multivariate regressions are conducted with one of the capital
tightness indicators (assessment of factor capital, insufficient technical capacity) and/or the

labour tightness indicator (assessment of factor labour) and/or any of the other sectoral indica-

Table 4: Retropolation stages for capacity utilisation, by sector

First stage Starting in  Indicators R?
Manufacturing 1995-Q1 KOFCUs 4
Construction 1995-Q1 KOFCUs 4
Accommodation 1995-Q1 KOFCUs 4
Transportation 2017-Q4 KOFCUg 4
ITC 2017-Q4  KOFCUs,,
Real estate 2017-Q4 KOFCUs 4

Other business services  2017-Q4 KOFCUs 4
Administrative services 2017-Q4 KOFCUs 4

Wholesale 2007-Q4 KOFAssesCaps ¢, KOFAssesEmplg 1, VAg1—1
Retail trade 1995-Q1 KOFCustomers ¢, KOFAssesEmpls 1, VAg¢—1
Food services 1995-Q1 KOFAssesCaps t, KOFAssesEmpls ¢—1, VAgt—1

Second stage

Transportation 2007-Q1 KOFAssesCaps t—1, KOFAssesEmpl, ;, FTEg (1 91.5%
ITC 2007-Q1 KOFAssesCaps t+1, KOFAssesEmpls 1 42.5%
Real estate 2006-Q4 KOFCapConstrs ¢, Ust 45.3%
Other business services  2006-Q3 KOFCapConstrs t41, Ust—1 30.5%

Administrative services 2007-Q1 KOFCapConstrg ;_1,KOFAssesEmpl; 11, FTEg (+1  63.4%

Wholesale 1995-Q1 Us,t, VAgt—1, Salesg¢—1 84.7%

Third stage

Transportation 1995-Q1 U, FTEg 14 59.4%
ITC 1995-Q1 Ust, FTEg 41 50.3%
Real estate 1995-Q1 Ust, FTEg ¢—1, VAg 41 71.8%
Other business services 1995-Q1 Ut 21.0%
Administrative services 1995-Q1 Us 41, FTEg 91.9%

Note: KOFCUyg is the KOF capacity utilisation; KOFAssesCaps +, is KOF assessment of factor capital;
KOFCapConstrg; is KOF capacity constraint; KOFAssesEmplg; is KOF assessment of the number
of employees; KOFCustomerg is KOF qualitative change in customer footfall compared to the same
period of the previous year; Salesg; is KOF qualitative change in sales in wholesale trade compared to
the previous quarter; VA ¢ is the year-on-year growth rate of value added; FTE ¢ is the year-on-year
growth rate of FTE; Us ¢ is the unemployment rate.

21The KOF provides an aggregate services sector series comprising the following subsectors: transport, ITC,
real estate, other business services, administrative services, health and entertainment. KOF’s aggregation is
computed with value added weights. We label this composite indicator "KOF service sectors’.
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tors (year-on-year value added growth, year-on-year FTE growth and the unemployment rate).
Sector dummies are added to the regressions. The explanatory variables enter the regressions
contemporaneously, with one quarter lead and with one quarter lag. The regression, in which all
explanatory variables are significant, with the highest R? is employed for the estimation of the
proxy. A combination of three variables, namely, assessment of technical capacity??, assessment

of employment and year-on-year growth of value added provides the best fit (R? = 61.4%):
CUProzxyss = 0.181 x KOF AssesCapg ¢ + 0.137 « KOF AssesEmplg ;1 +0.041 %V Ag ;1 (3)

The fit of this equation can be visualised by computing a counterfactual for four sectors—
manufacturing, the composite indicator "KOF service sectors’, accommodation and construc-
tion. Figure 3 shows capacity utilisation and its counterfactual for the manufacturing sector.
Those of the other three sectors are shown in Figure A.2 in the Appendix. The counterfactual
for the manufacturing sector, the '"KOF service sectors’ and the accommodation sector replicate
capacity utilisation closely, with correlations of 0.89, 0.84 and 0.78, respectively. For the con-
struction sector, the counterfactual fits less well, with a correlation of 0.49. These results suggest
that, overall, a linear combination of the variables assessment of technical capacity, assessment
of employment and year-on-year growth of value added provides a reasonable approximation
of developments in capacity utilisation, although this may not be the case for all sectors. We
use this equation to estimate capacity utilisation in the wholesale and retail trade and food
services sectors but, given the lack of quantitative data on capacity utilisation, we do not know
the fit for these proxied sectors. Acknowledging the limitations of this approach, we conduct
a robustness check in Section 6.1 to evaluate the impact of excluding these proxied sectors on
the aggregate utilisation series. This analysis indicates that omitting the three proxied sectors
does not materially affect the overall capacity utilisation results.

Because the proxy for the wholesale sector only reaches back to Q4 2007, a retropolation
has been estimated in the same manner as described in Section 3.1.1.

An assumption needs to be made for the mean capacity utilisation of the proxied sectors.
For wholesale and retail trade, we add the mean of capacity utilisation in the 'KOF service
sectors’ to the demeaned proxied series. For food services, we assume that the mean capacity
utilisation corresponds to that in the accommodation sector. Alternatively, we could use a
level-neutral assumption for the proxied sectors, i.e., we use the weighted mean of all other
sectors. The difference would be small: the mean aggregate capacity utilisation is 0.5 percentage
points higher with our assumptions on the proxied sector means compared to the level-neutral

assumption.

3.2 Capital shares

Aggregate capital utilisation is defined as the weighted mean of the sectoral series. The weights

are the share of nominal capital stock of the corresponding sectors. The nominal capital stock

22For retail trade, customer footfall is used as a proxy for the assessment of technical capacities. As the
variation of the customer footfall is higher than that of other series, the standard deviation of customer footfall
has been adjusted to equal the average standard deviation of the assessment of technical capacities in other
service sectors (the composite indicator "KOF service sectors’, wholesale trade, accommodation, food services
and banking).
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Figure 3: Counterfactual for capacity utilisation in manufacturing
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by sector is taken from the CompNet dataset, which is based on firm data collected by the
SFSO. CompNet’s capital stock measures Swiss firms’ capital stock at the end of each financial
year and contains machines, vehicles, furniture, other movable production facilities, land and
construction plus the stock of intangible fixed assets.?®> This very comprehensive definition of
capital stock is appropriate, as it captures all the capital firms hold to generate their value
added.?* In Section B.1, we assess the impact of excluding the stock of intangible fixed assets
and excluding the stock of land and construction. While the exclusion of intangibles has a
minimal impact on the estimated aggregate capacity utilisation series, omitting the land and
construction stock leads to noticeable differences in some periods.

Figure 4 shows the capital shares of the eleven sectors included in this analysis. We show
the shares for 2019, the last year reflecting normal conditions prior to the COVID-19 pandemic.
Nearly one quarter of the stock is owned by firms that provide real estate-related services (e.g.,
renting, selling and buying, managing and maintaining real estate). This suggests that firms
in the real estate sector own a part of the buildings, for which they provide services. Another
quarter of the capital stock is used for production in the manufacturing sector. Firms in the
transport and communication sector and the wholesale trade sector each own approximately
10% of the stock.

23The CompNet annual dataset contains the firm-size-weighted, mean, nominal capital stock exempt intangi-
bles by sector denominated EUR and the exchange rate. For the nominal stock of intangible assets, we multiply
CompNet’s series of the stock of real intangible fixed assets in EUR with the population of firms by sector, the
exchange rate and the deflator of investment in intangible goods. The latter is calculated as the mean of the de-
flator of investments in computer programming and that of scientific research and development. The subdivision
of the capital stock of the CompNet wholesale and retail trade (NOGA 45-47) sector and the accommodation
and food services (NOGA 55-56) sector is computed with additional data supplied by the SFSO.

2YHowever, it does not include the state-owned capital stock that the state provides and that is used by firms
in their production process, such as roads.
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Figure 4: Share of capital stock, by sector, in 2019
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Figure 5 compares the sectoral shares of capital stock, FTE employment and value added.?’
The shares of capital and labour differ the most in the real estate sector. This reflects the high
capital intensity and the very low labour intensity in this sector. The opposite is the case for
firms in construction and administrative services, which includes activities such as accounting
and management. Firms in these sectors are labour intensive and produce using relatively little
capital. For the large bulk of sectors, value added shares are, however, quite close to the capital
stock shares. In other words, for the majority of the sectors, weights derived from value added
shares are a good proxy for capital shares.

We assess the impact of using different weights in the computation of aggregate capacity
utilisation in Section 6.2, where we use value added shares as an alternative weighting. Depend-
ing on the purpose of analysis (e.g., business cycle analysis vs. use in a production function),
value added shares can be more appropriate. Moreover, this robustness test helps to assess the
influence of the real estate sector, which has a large weight in terms of capital but less so in
terms of value added. The resulting aggregate capacity utilisation series mostly runs quite close
to that based on capital shares. Therefore, if sectoral capital stock shares are not available, the

Swiss data show that weighting with value added shares may serve as a suitable alternative.

3.2.1 Retropolation and extension of capital shares

The annual CompNet data for Switzerland are currently available for the period 2009-2020.
Therefore, the sectoral shares?® have to be retropolated back to 1995 and extrapolated to the

current date. We do this with the development of the sectoral value added shares, assuming

25Table A.1 in the Appendix lists the shares of the capital stock, value added and FTE.
26 As the shares for certain sectors are quite volatile from year to year, we have smoothed them with a five-year
moving average.
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Figure 5: Sectoral shares of capital stock, FTE and value added, in 2019
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Notes: This figure shows the sectoral shares of the eleven sectors
included in the aggregate capacity utilisation series. In total these
sectors account for 66.5% of GDP and 65.7% of total FTE.

that the capital stock shares develop in the same manner as the value added shares do.?” The
annual series are transformed into quarterly series by means of a spline function.

Figure 6 shows the development of annual capital shares over time. The capital shares are
more stable during the retropolation and extension period because the value added shares series

fluctuate less over time than the capital shares series do.

3.3 Aggregation

The aggregation of the sectoral series is computed according to Equation (1). The aggregate
series can be decomposed into the weighted sum of the demeaned series of capacity utilisation,

cU s.t, and the weighted sum of the sectoral means, CU :

CUAgg; = Z weights ¢ * (CA’Ijs,t +CUs) = Z weights ¢ * CA’[?s,t + Zweight&t *CU;  (4)

~/

=CU Agg: =CUAgg:

In the analysis of economic cycles, the deviation of capacity utilisation from its mean plays
a central role. Accordingly, C%gt, defined as the weighted sum of the demeaned sectoral
capacity utilisation rates, serves as the relevant aggregate indicator. This series emphasizes the
deviation from the sector-specific average, i.e., the deviation from the sector-specific “normal”

level of utilisation. Thus, if the resulting aggregate series is above zero, factor capital utilisation

2TImplicitly, we therefore imply constant returns to scale. Alternatively, one could retropolate and extrapolate
the CompNet capital shares with the development of the FTE shares. Because value added shares have a stronger
correlation with capital shares (0.67 vs. 0.39) in the period in which all series are available, we have opted for
the value added shares.
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Figure 6: Share of capital stock
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However, there are applications in which the level of capacity utilisation matters, e.g., when
aggregate utilisation is multiplied by the capital stock to obtain the amount of capital actually
employed in production. For such purposes, aggregate capacity utilisation (CU Agg;) incorpo-
rating both components, C’T]Eggt and CU Agg;, is relevant.

Equation 4 shows that aggregate capacity utilisation (CUAgg;) is not a mean-stationary
process. The weighted sum of the sectoral means, CU Agg;, is time-varying because the sectoral
means differ substantially across sectors (see Figure 2) and their weights change over time (see
Figure 6). In particular, capacity utilisation in the service sectors (except for accommodation)
is much higher than in manufacturing and construction sectors. A possible explanation for the
lower mean in the manufacturing sector is its greater reliance on types of physical capital that
are more difficult to adjust in the short term and therefore require a larger capacity buffer
compared to the services sector. Furthermore, the relative importance of sectors evolves over
time. The shift towards the services sector or, more generally, sectors with structurally higher
capacity utilisation causes aggregate utilisation to trend very gradually upwards.?® Equation 4

explicitly accounts for these structural changes.?”

4 Results

Figure 7 compares the estimated aggregate utilisation with the utilisation of the manufacturing

sector, the most commonly used series to proxy aggregate capacity utilisation. Capacity utilisa-

28This is mainly because the weights of some sectors with a relatively high mean (in particular, the real estate
sector) have increased over time relative to the weights of other sectors (e.g., construction and accommodation)
with lower mean capacity utilisation.

2%In the estimation of production functions, this gradual upward trend should be attributed to the economy’s
potential output and not to the cyclical output gap, because it reflects a structural shift in the economy’s sectoral
composition and thus in its production potential under normal utilisation rates.
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tion is clearly higher for the aggregate economy than for the manufacturing sector and exhibits
a slight upward trend over time. This is not surprising: it reflects the relatively higher levels
of capacity utilisation in many service sectors as well as the change in weights, as mentioned

above.

Figure 7: Aggregate vs. manufacturing capacity utilisation in levels
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To compare the cyclical developments of the two series, Figure 8 depicts the deviation
of capacity utilisation from its mean in the manufacturing sector and that of the estimated
aggregate series (Cmgt). The two demeaned series deviate sharply in certain periods, for
example, in the period towards the end of the sample, when capital utilisation in manufacturing
was very low, whereas aggregate capital utilisation remained above average. In this period, the
two series send very different economic signals, illustrating that the use of capacity utilisation
in a single sector, even in an economically important one, can be misleading.

Figure 8 also shows that aggregate utilisation fluctuates less strongly than utilisation in
manufacturing. This is because the sector series do not develop completely synchronously and
therefore partially balance each other out. It is, however, not the case that capacity utilisation
is particularly volatile in manufacturing. In fact, utilisation is less volatile in manufacturing
than in many of the other sectors (see Table A.2 in the Appendix).

The largest sectoral contributions to the demeaned aggregate utilisation series come from
three sectors, namely, real estate, manufacturing and transportation (see Figure 9). These three
sectors all have large weights in aggregate utilisation and a relatively high standard deviation. In
contrast, wholesale trade only makes a comparatively small contribution, in spite of its relatively
high weight, because it is less volatile than the average sector. The most volatile sectors, such
as the accommodation and construction sectors, also only make small contributions owing to

their small weights.
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Figure 8: Aggregate vs. manufacturing capacity utilisation, deviation from mean
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Figure 9: Sectoral contributions to aggregate utilisation
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5 Evaluation

We evaluate the usefulness of our measure of aggregate capacity utilisation by comparing its
correlation properties with those of capacity utilisation in manufacturing. As there is no “true”
reference series for aggregate utilisation, we conduct several evaluations based on different the-
oretical considerations. Our evaluations show that our estimated aggregate capacity utilisation

series provides a superior measure for macroeconomic analysis compared to capacity utilisation
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in manufacturing. Given that all evaluation exercises are related to cyclical properties of the
capacity utilisation measures, we use the demeaned version of the series.

In our first evaluation, we compare the ability of aggregate capacity utilisation to assess
the cyclical position of the economy with that of capacity utilisation in manufacturing. We do
this by comparing the correlation of aggregate capacity utilisation and capacity utilisation in
manufacturing with various measures of the output gap. In our second evaluation, we compare
the correlation between changes in both measures of capacity utilisation and GDP growth.
Furthermore, capacity utilisation should be related to investment, as cost-minimising firms
operate on all margins so that the marginal benefit of any input equals its marginal cost.
Therefore, increases in capital input (investment) coincide with higher capital utilisation (Basu
and Kimball, 1997). In our third evaluation, we thus analyse the correlation of changes in
capacity utilisation with investment growth. Finally, total factor utilisation should be related
to inflation through the Phillips curve (Stock and Watson, 1999).3 In our fourth evaluation, we
thus estimate a Phillips curve in which the output gap, as a measure of total factor utilisation,
is replaced by capacity utilisation.

The results of our first evaluations demonstrate that our estimated aggregate capacity util-
isation is a superior measure of the economic cycle compared to capacity utilisation in man-
ufacturing. The upper section of Table 5 presents these results. We compute the correlation
between capacity utilisation and the three different measures of the output gap published by
the Swiss National Bank (SNB): the output gap estimated with a HP-filter (HP), a multivariate
filter (MV) and a production function approach (PF). Because the MV filter and the PF-based
output gap include utilisation in manufacturing as input, the evaluation is biased in favour of
this measure. In spite of that, our measure of aggregate capacity utilisation features a higher
correlation with all three output gap measures. Unsurprisingly, the difference is largest for the
HP-filtered gap, for which there is no bias in favour of utilisation in manufacturing.

Our second and third evaluations demonstrate that aggregate capacity utilisation is more
strongly correlated to both GDP and investment. The lower section of Table 5 shows the correla-
tions of the change in capacity utilisation with GDP growth and equipment investment growth,
defined as the year-on-year and the quarter-on-quarter change. For all measures, aggregate
capacity utilisation has a higher correlation compared to capacity utilisation in manufacturing.
It is therefore a superior indicator for macroeconomic analysis.

Finally, our fourth evaluation shows that aggregate capacity utilisation has a stronger and
more significant impact on inflation compared to utilisation in manufacturing. We assess the
relevance of capacity utilisation measures for inflation forecasting by estimating a Phillips curve,
in which a comprehensive measure of factor utilisation, such as the output gap, is replaced by
capacity utilisation, acknowledging that this substitution is likely to reduce its explanatory

power.

30 Although this correlation, in theory, results from the output gap, calculating the direct correlation between
utilisation of production factors and inflation has the advantage that the estimation of the unobserved output
gap can be avoided.
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Table 5: Evaluation of capacity utilisation measures using correlations

Output gap Output gap Output gap
(HP filter)  (MV filter) (PF)

Manufacturing 0.48 0.59 0.54

Aggregate 0.81 0.80 0.82

Difference 0.33*** 0.217%** 0.28***
A GDP A GDP A Equipment A Equipment
(y-0-y) (q-0-q) investment (y-o-y) investment (q-0-q)

A Manufacturing 0.68 0.47 0.57 0.41

A Aggregate 0.82 0.64 0.72 0.53

Difference 0.14*** 0.17*** 0.15%** 0.12*

The figures indicate the correlation between the (change in the) respective utilisation measure and
the (change in the) reference series using quarterly data over the sample Q1 1995 to Q1 2025.

** ** and * indicate significance at the 1%, 5% and 10% level, respectively. Various statistical
tests and (block) bootstrapping are employed to assess the significance of the differences.

Following Stock and Watson (1999), we estimate the following equation:

K h—1
7r£L+h =c+ BCU; + pmy + Z’ykdlog(neert_k) + Z djdumsiph—j + erqn, (5)
k=0 =0

where )", = (400/h) In(P;yp,/ P;) is the h-period annualised inflation in the quarterly price level
P o= 7T,;1 = 4001In(P;/P,—1) is quarterly annualised inflation; CU; is a measure of capacity
utilisation; dlog(neer;) is the log-difference of the nominal effective exchange rate®'; and dumy
is a dummy variable controlling for the 25% increase in (administered) electricity prices in Q1
2023. As a price index P;, we use the seasonally adjusted CPI excluding oil-related products.
The number of lags used for CUy, m and dlog(neery) is determined by the significance of the
regressors, with results showing that no lags are necessary for capacity utilisation and inflation.
The estimated coefficient on utilisation (B) turns out to be higher and more significant for
aggregate utilisation (Table 6). However, the impact of utilisation is economically small: a one
percentage point higher utilisation is associated with an increase in annualised inflation by less
than 0.1 percentage point. Moreover, as indicated by the R?, it barely matters in terms of
explanatory power whether manufacturing or overall utilisation is used. The small impact of
capacity utilisation is not surprising given that it measures only one part of economic tightness

and, in Switzerland, the exchange rate explains a significant part of inflation variations.

31The nominal effective exchange rate is typically included in the estimation of a Phillips curve for Switzerland,
as it plays a key role in influencing import prices and, consequently, inflation dynamics.
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Table 6: Phillips curve estimation using capacity utilisation measures

Aggregate utilisation Manufacturing utilisation
h=1 h=4 h=1 h=4

B 0.07**  0.06** 0.04* 0.03

R2 0.58 0.56 0.58  0.54

** and * indicate significance at the 5% and 10% level, respectively. The sample
used for estimation ranges from 1995 to 2025.

6 Robustness analysis

The results of several sensitivity tests indicate that our estimates of aggregate capacity utili-
sation are robust to modifications of the baseline specification. First, we examine the effect of
omitting the estimated proxied sectors from the aggregate capacity utilisation measure. Second,
we compute an alternative aggregation of the sectoral series using value added weights. This
also helps to assess the influence of the real estate sector, which has a large share in terms of
the capital stock. In Appendix B, we show that our results remain robust when the reference
quarter for capacity utilisation in the manufacturing and accommodation sectors is shifted by
one quarter, and when qualitative survey data are quantified using the method developed by
Carlson and Parkin (1975). In contrast, the composition of the capital stock (e.g., whether the
stock includes intangibles or land and construction) affects the weights and, consequently, may

play a role for the resulting aggregate series.

6.1 Excluding the proxied sectors

The estimation of proxies for capacity utilisation in the three sectors wholesale trade, retail
trade and food services relies on the critical assumption that the correlation between capacity
utilisation and the indicators in the panel of other sectors (see Section 3.1.2) also applies to
these three sectors. While the counterfactuals for the manufacturing, the composite indicator
"KOF service sectors’ and accommodation sectors support the validity of this assumption, the
counterfactual for construction indicates that it may not always hold. To test the robustness of
our results, we estimate an aggregate capacity utilisation series excluding the proxied sectors.
The results shown in Figure 10 indicate that the proxied sectors exert only a marginal influence
on aggregate capacity utilisation. This is mainly due to the high correlation (0.81) between
capacity utilisation in the proxied sectors and the other sectors. Thus, even if the assumption
behind the estimation of the proxied series were to be questioned and these sectors excluded,

this would not change our results for overall capacity utilisation.

6.2 Alternative sector weights

As illustrated in Figure 5, sectoral weights derived from capital stock, FTE, and value added can
differ substantially, particularly in sectors characterised by high capital or labour intensity. For
example, the real estate sector accounts for nearly one quarter of the capital stock, whereas its

share in terms of value added is much smaller. This means that this sector uses a substantial part
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Figure 10: Aggregate capacity utilisation excluding the proxied sectors
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—— Aggregate capacity utilisation

of the capital stock to produce a relatively small share of GDP and has a significant influence
on the development of the aggregate series when calculated with capital stock weights.

To assess the impact of the sectoral weighting on the outcome of aggregate capacity utilisa-
tion, we have computed an alternative aggregation with sectoral value added shares. Depending
on the purpose of the analysis, this alternative series may be more appropriate, for example, for
the analysis of GDP cycles. In contrast, to calculate the capital stock effectively utilised in a
production function, weights based on the capital stock are more suitable. Figure 11 compares
the two series (both demeaned). The alternative series with value added weights has the same
peaks and troughs as the baseline specification. The correlation amounts to 0.98.

However, the two series diverge in specific periods. For example, in recent quarters, the
series based on value added shares was noticeably lower, reflecting the markedly lower weights
of the real estate and the transportation sectors, which were operating at an above-average
utilisation rate.

Overall, this robustness analysis indicates that, in the absence of capital stock share data,

value added shares may serve as a suitable alternative.

7 Conclusions

We propose a methodology for estimating an aggregate series of capacity utilisation, even in
the case of incomplete data on sectoral capacity utilisation rates. Based mostly on survey data,
we extend capacity utilisation rates backwards for sectors with too short series and estimate
utilisation rates for sectors with missing series. Particular attention is paid to preserve sector-
specific developments in the retropolated and estimated series. Sector capital stock shares
are used to aggregate the sectoral capacity utilisation series, but value added shares could

alternatively be used depending on the purpose of the analysis.
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Figure 11: Aggregate capacity utilisation with alternative weights

Deviation from mean, seasonally adjusted, in pp
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The estimated aggregate capacity utilisation series fills a relevant data gap. Utilisation
develops heterogeneously across sectors and, thus, taking only one sector to represent the whole
economy can lead to a distorted assessment.

Our evaluation exercises confirm that, compared to manufacturing capacity utilisation, ag-
gregate capacity utilisation provides a superior measure of the economy’s cyclical position.
Owing to its higher correlation with GDP, investment and inflation, it is a more informative
indicator of overall activity.

Our findings imply that the construction of an aggregate capacity utilisation series might
also be useful for other countries. Our method and results can serve other countries as a basis
for the retropolation of capacity utilisation series and the estimation of missing series and for
their aggregation. Regarding the latter, our results for Switzerland suggest that value added
shares can provide a suitable and practical alternative if capital stock shares are not available.

Although our estimated aggregate capacity utilisation provides an improvement over the
use of manufacturing utilisation for macroeconomic analysis, it is subject to limitations. In
particular, one third of the economy is not represented. When using aggregate utilisation as
an indicator for economy-wide developments, we implicitly assume that capacity utilisation of
the remaining sectors develops synchronously. Further work could focus on the estimation of

proxies for capacity utilisation in these missing sectors and the calculation of their capital share.

25



References

Basu, Susanto, and Miles S Kimball (1997) ‘Cyclical productivity with unobserved input

variation’

Bundesbank, Deutsche (2021) ‘The slowdown in euro area productivity growth.” Monthly
Report pp. 15—-46. Deutsche Bundesbank

Burnside, Craig, and Martin S Eichenbaum (1994) ‘Factor hoarding and the propagation

of business cycles shocks’

Carlson, John A., and Michael Parkin (1975) ‘Inflation expectations.” Economica
42(166), 123138

Csabafi, Tamas Z, Max Gillman, Mark N Harris, Laszlo Matyas, and Mitchell Smith
(2024) ‘Inflation, capacity utilization and economic growth.” Available at SSRN 4923441

Dasgupta, Susmita, and Kajal Lahiri (1992) ‘A comparative study of alternative methods
of quantifying qualitative survey responses using napm data.’ Journal of Business € Economic
Statistics 10(4), 391-400

Eickmeier, Sandra, and Boris Hofmann (2022) ‘What drives inflation? disentangling

demand and supply factors’

Fonzo, Tommaso (2003) ‘Constrained retropolation of high-frequency data using related se-

ries: A simple dynamic model approach.” Statistical Methods & Applications 12(1), 109-119

Imbs, Jean M (1999) ‘Technology, growth and the business cycle.” Journal of Monetary Eco-
nomics 44(1), 65-80

Modery, Wolfgang, Paloma Lopez-Garcia, Maria Albani, Claudio Baccianti, Ro-
drigo Barrela, Katalin Bodnar, Maurice Bun, Jan De Mulder, Beatriz Lopez,

Vincent Labhard et al. (2021) ‘Key factors behind productivity trends in eu countries’

Orphanides, Athanasios, and Simon van Norden (2002) ‘The unreliability of output-gap

estimates in real time.” Review of economics and statistics 84(4), 569-583

Orphanides, Athanasios, Richard D Porter, David Reifschneider, Robert Tetlow,
and Frederico Finan (2000) ‘Errors in the measurement of the output gap and the design

of monetary policy.” Journal of Economics and Business 52(1-2), 117-141

Rosenblatt-Wisch, Rina, and Rolf Scheufele (2015) ‘Quantification and characteristics of
household inflation expectations in Switzerland.” Applied Economics 47(26), 2699-2716

Stock, James H., and Mark W. Watson (1999) ‘Forecasting inflation.” Journal of Monetary
Economics 44(2), 293-335

Turner, David, Maria Chiara Cavalleri, Yvan Guillemette, Alexandre Kopoin,
Patrice Ollivaud, and Elena Rusticelli (2016) ‘An investigation into improving the real-

time reliability of oecd output gap estimates’

26



Appendix

A Additional charts and tables

Table A.1: Share of capital stock, FTE and value added, by sector

Sector Share of Share of Share of
capital stock FTE value added
in % in % in %
Real estate 24.3 1.6 10.7
Manufacturing 22.8 24.5 27.8
Wholesale trade 13.2 11.0 16.5
Transportation 11.3 8.2 6.1
Other business services 8.6 9.6 11.3
Retail trade 5.7 9.0 5.5
ITC 5.3 5.9 6.8
Accommodation 3.4 2.5 1.1
Construction 2.8 13.1 7.5
Administrative services 1.7 9.4 4.9
Food services 0.9 5.2 1.8

Note: This table shows the sectoral shares of the eleven sectors included

in the aggregate capacity utilisation series. In total these sectors account
for 66.5% of GDP and 65.7% of total FTE.
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Figure A.1: Estimated sectoral capacity utilisation series, deviation from mean
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Table A.2: Standard deviation of capacity utilisation series

Sector Standard deviation
Real estate 2.71
Manufacturing 2.50
Wholesale trade 2.00
Transportation 3.65
Other business services 1.17
Retail trade 2.83
ITC 1.68
Accommodation 4.73
Construction 3.99
Administrative services 3.67
Food services 3.09
Weighted average of sectors 2.62
Aggregate 1.90

Note: The standard deviations are calculated for the period Q1 1995 to
Q3 2025. The capital shares of 2019 are used to calculate the weighted
sector average.

Figure A.2: Counterfactual for capacity utilisation
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B Additional robustness tests

B.1 Less comprehensive capital stock

CompNet’s capital stock is very comprehensive, taking into account companies’ stock of ma-
chinery, vehicles, furnishings, other movable production facilities, land and construction and
intangible fixed assets. Such all-inclusive stock is not always available. We test the impact of
the composition of the stock by computing alternative series excluding intangibles and excluding
the stock of land and construction.

According to the CompNet dataset, intangibles account for approximately one fifth of the
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total capital stock. This share has steadily increased over time.?? Most of the stock of intangibles
are concentrated in the wholesale trade, retail trade and manufacturing sectors. As shown in
Table A.3, excluding intangibles leads to a decrease in the weight of these sectors, whereas it
leads to an increase in the weights of the real estate and transportation sectors. The comparison
to the baseline specification is shown in Figure A.3. While the correlation of both series is very
high (0.996), there is a small divergence in recent quarters due to the high utilisation rate in
the real estate sector.

In contrast, the omission of land and construction stock has a strong impact on the capital
stock shares. Firm-level data provided by the SFSO indicate that the land and construction
stock accounts for a bit less than half of the total firm-owned stock.*® Most importantly,
the land and construction stock is not equally distributed across sectors. The larger sectors,
especially the real estate sector and, to a lesser extent, the transport and communication sector,
own an above-average amount of land and construction stock. Omitting this part of the stock
gives some other sectors, in particular, the manufacturing sector, a higher weight. This causes
aggregate capacity utilisation to be biased in periods in which utilisation in the manufacturing
sector diverges from the rest of the economy, e.g., from 2023 onward.

This sensitivity test shows that the composition of the capital stock can play a role for the

resulting aggregate series.

Table A.3: Share of stock by sector, depending on stock composition

Sector Total Capital stock Capital stock
capital stock exempt exempt land
intangibles  and construction

in % in % in %
Real estate 22.0 27.0 0.5
Manufacturing 20.5 17.0 44.5
Wholesale and retail trade 20.5 13.7 19.6
Transportation 17.0 25.3 11.0
Administrative services 6.1 1.2 4.8
Accommodation and food services 4.6 5.0 0.5
ITC 4.4 3.8 10.9
Construction 2.9 3.2 0.4
Other business services 1.8 3.7 7.7

Note: The shares relate to 2017 because of restricted data for land and construction. The firm-
level data provided by the SFSO do not distinguish between wholesale trade and retail trade
or between accommodation services and food services. Theses sectors are therefore grouped
together in this table.

32 Although investment in intangibles accounts for 39% of total investment, the depreciation rate of immaterial
goods is high and therefore the share in total stock is lower.

33 According to national account data of the SFSO, the total construction stock excluding land but including
the residential capital stock, which is only partially held by firms, accounts for 69% of the total stock. According
to our own estimates, the construction stock excluding housing and land accounts for over one third of the total
capital stock.
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Figure A.3: Aggregate capacity utilisation with alternative stock compositions
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B.2 Timing in manufacturing and accommodation

As listed in Table 1, the survey question is not formulated equally for all sectors. For the
manufacturing and accommodation sectors, capacity utilisation refers to the past three months.
For the other sectors, capacity utilisation refers to the situation at the beginning of the running
quarter (see Footnote 14). The manufacturing and accommodation sectors together have a
weight of 26.2% in aggregate capacity utilisation. To assess the impact of this period shift,
we estimate an alternative series, shifting the capacity utilisation of these two sectors by one
quarter. As shown in Figure A .4, the impact of this adjustment on aggregate capacity utilisation

is only minor.

B.3 Alternative method for quantifying qualitative survey data

The retropolation and estimation of sector capacity utilisation relies, to a large extent, on
qualitative assessment indicators from the KOF business survey (see Section 3.1). In the survey,
firms are asked to assess their capital stock and their current number of employees as “too large”,
“adequate/normal” or “too small”. For empirical work, these qualitative answers have to be
transformed into quantitative indicators.

In our baseline specification, we use the balance of firms’ qualitative assessments provided
by the KOF. This quantification consists of taking the difference between the share of firms
having answered “too large” and the share of firms having answered “too small”.

However, there are other quantification methods.3* As a robustness test, we use the method
of Carlson and Parkin (1975), who suggested a solution to the problem of quantifying three-

category qualitative survey responses. Applied to our case, the method assumes that survey

34Gee, for example, Rosenblatt-Wisch and Scheufele (2015), who applied and evaluated different approaches
to quantify inflation expectations using qualitative data from the Swiss Consumer Survey.
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Figure A.4: Aggregate capacity utilisation with a one quarter shift in the manufacturing and
accommodation sectors
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respondents report an “adequate” capital stock if the deviations to the optimal stock are per-
ceived to be below a certain symmetric threshold. The method requires assuming a distribution
across the firms. Similar to Dasgupta and Lahiri (1992), we use a normal, a logistic and a
t distribution. We scale the resulting quantified series using the (short) sample of available
quantitative data on capacity utilisation.3?

Applying the Carlson—Parkin method, we obtain quantifications of the qualitative survey
responses that are very close to the simple balances used in Section 3. The correlations are at
least 0.9. This validates the use of simple balance statistics as indicators for the retropolation

and estimation of sector capacity utilisation rates.

35Under some assumptions, the role of the (unobserved) threshold parameter defining the range of adequacy of
the capital stock is simply to scale the estimated series (Carlson and Parkin, 1975). This scaling can be achieved,
for example, by using a reference series. Because we have data on the actual capacity utilisation, we can regress
it on the estimated unscaled series to obtain the necessary scaling.
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