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Preface

As one of the main pillars of the ifo Institute’s economic research, the ifo Business Survey has
been conducted monthly since 1949, a year after the foundation of the ifo Institute. Since
then, ifo has extended its survey activity by developing and administering additional business,
expert, and public opinion surveys on a variety of topics. The survey results are of great value
for economic research and provide an important basis for scientific policy analysis, while the
indicators from the ifo Business Survey have proved to be indispensable for business cycle
analysis and economic forecasting. In particular, the main indicator resulting from the ifo
Business Survey, the ifo Business Climate Index for Germany, has emerged one of the most
important early indicators for the German economy. Its monthly publication is frequently
covered by the media and often impacts financial markets.

This book provides a detailed overview of all ifo surveys. It outlines the methodological
background, and provides selective and illustrative results together with interpretations.
Filled with many potential applications of the survey results, the chapters also emphasize the
immense research potential of the results and microdata.

The structure of the book allows each chapter to be read and understood separately. First, the
focusis on the ifo Business Survey with its many different results and indicators. Subsequently
we present all other surveys, such as the ifo HR Survey, the ifo Education Survey, and the
Economic Experts Survey, with selected results. All the microdata sets of the ifo surveys are
collected at the LMU-ifo Economics & Business Data Center (EBDC). The final chapter of this
book describes this data pool and how researchers can access it free-of-charge.

Keywords: ifo Business Survey, ifo Business Climate, business cycle indicators, sur-
vey methodology, education survey, expert surveys.

JEL-No: C01,C53, C81, C83.
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1 Introduction to the ifo Surveys

STEFAN SAUER, KLAUS WOHLRABE

1.1 History of the ifo Surveys and their Importance for Economic
Research

Shaping the economic policy debate in Germany and beyond is the most important mission
of the ifo Institute. To achieve this, ifo combines excellent research with economic policy
relevance. One of the keys for this is ifo’s survey activity. Since 1949, just one year after
the foundation of the ifo Institute, the ifo Business Survey has been used to ask companies
about various aspects of their economic activity. The survey was initially introduced with
the pragmatic aim of closing the considerable gaps in official statistics, especially in the
post-war period, and reducing uncertainty about economic developments. Then, as now,
the results provided prompt information for those important economic variables for which
official statistics were only published following considerable delays and revisions. As the
potential of business surveys for economic research quickly became clear, the ifo Business
Survey emerged as one of the cornerstones of the ifo Institute (Anderson|1952b, Langeliitke
and Marquardt|1951, Strigel|1989).

Initially, scientific analyses of the results of the ifo Business Survey were limited to the ifo
Institute itself (Anderson 1957, Anderson and Strigel|1960). Since the 1970s, however, re-
searchers, forecasters, and other users of economic information have increasingly recognised
that the importance of the results of this survey goes far beyond a mere statistical substitute.
Company-specific plans and expectations as well as assessments of the current situation have
become of central importance in economic theory. In the ifo Business Survey, they are mainly
collected via qualitative questions, from which the data has proved to be very valuable for
empirical economic research.

The most important use of the results of the ifo Business Survey is the analysis and forecast of
overall economic developments. Numerous economic indicators contribute to this end: The
monthly-collected assessments of the current business situation and the business expecta-
tions for the next six months have proven to be particularly relevant, as has the ifo Business
Climate Index for Germany, which is calculated as a geometric mean of the balances of these
two components, and is the most important leading indicator for the German economy (Ab-
berger and Wohlrabe|[2006). Numerous other indicators are calculated and published from
the data yielded by the ifo Business Survey, including overall indicators on employment plans,
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export expectations, or uncertainty in the German economy.

In addition to the evaluation of the aggregated results, empirical research based on the
disaggregated microdata - fertile ground for all kinds of analyses - has increased over the
past decades (Seiler and Wohlrabe|2013a). Researchers can access the microdata from all ifo
surveys free of charge at the LMU-ifo Economics & Business Data Center (EBDC). The provision
of this data is intended to increase the synergies between empirical and theoretical research.
A separate chapter on the EBDC will serve researchers as a manual for working with the
microdata.

However, the survey activities of the ifo Institute are not limited to the monthly ifo Business
Survey. They have been expanded to numerous regular surveys on a wide variety of topics.
The following overview shows the surveys ifo regularly conducts (as of 2022) in order of the
year they were initiated:

- 1949 ifo Business Survey in the Manufacturing Industry
- 1950 ifo Business Survey in Retail Trade

- 1951 ifo Business Survey in Wholesale Trade

- 1956 ifo Business Survey in the Construction Industry
- 1988 ifo Management Survey

- 1999 ifo Business Survey in the Insurance Industry

- 2001 ifo Business Survey in the Service Sector

- 2008 ifo HR Survey

- 2013 Quantitative Expectations Module of the ifo Business Survey
- 2014 ifo Education Survey

- 2016 ifo Database for Family Businesses

- 2016 ifo and FAZ Economists’ Panel

- 2022 Economic Experts Survey

This list shows ifo’s efforts to cover a broad spectrum of the German economy by surveying as
many sectors and industries as possible Furthermore, the survey activity is no longer limited
to business surveys, but also includes economic expert surveys or public opinion surveys (e.g.,
ifo Education Survey). The list of surveys could be extended considerably by accounting for
special one-off surveys, regular surveys in individual economic sectors, which have now been
integrated into the monthly ifo Business Survey (e.g., leasing companies, IT service providers,
architects), or surveys that have been discontinued.

L There also several discontinued surveys like the World Economic Survey (WES), the (quantitative) investment
survey or the innovation survey. The underlying micro data is still available at the data centre EBDC (see Section
[6). For more information see Oppenlander and Poser (1989a), Goldrian (2004), Goldrian (2007) or Sauer and
Wohlrabe (2020a).
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1.2 Content and Aim of this Book

This book is intended to provide a detailed overview of the ifo Institute’s various survey
activities. Since the resulting data and indicators are used today by many different user groups,
their respective interests are considered by describing the survey instruments in detail and
providing information about the interpretation of the results and their application possibilities.
While users from companies, politics, and various institutions are mostly interested in the
aggregated results and time series for economic analysis, market observations, or in the
context of economic policy decision-making, researchers often work with the disaggregated
microdata.

The primary focus of the book is on the ifo Business Survey and its resulting indicators. The
beginning of the survey, the structure of the panels of survey participants, and the survey
methods are explored in an overview. The questions, which are collected monthly or, in
some cases, quarterly, semi-annually, or annually, are presented in detail to show the large
amount of information collected on various variables relevant to the business cycle. Attention
is also paid to all steps of the aggregation from the raw data to the numerous indicators and
time series that result from the survey. These results can not only be used for the analysis
of the overall economic situation, but also offer many possibilities to depict the economic
development in different sectors and industries. In addition, evaluations can also be carried
out using other dimensions, such as regional breakdowns at the level of the German federal
states or the classification of the participating enterprises by firm size. The presentation of
the various indicators and results is intended to illustrate the great analytical potential of the
ifo Business Survey. At the same time, it provides an interpretation aid for the users of these
indicators and results.

Subsequent to the Business Survey, the other previously listed ifo surveys and their results
and applications are presented. The respective survey methods, panels, and questionnaires
are all described in detail.

The underlying microdata of all surveys can be accessed at the LMU-ifo Economics & Business
Data Center. There, the data can also be linked to other data sets to open up even greater
research potential. An extra chapter on the EBDC is intended to serve as a guideline for
researchers on how to get free access to the data and to give an overview of the currently
existing data sets.

Handbook of ifo Surveys 3
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The ifo Business Survey is the oldest and best-known of the ifo Institute’s surveys. Since 1949,
it has been conducted monthly to collect a broad spectrum of information on the current
economic situation as well as plans and expectations for the near future (Langeliitke and
Marquardt|1951). The ifo Business Climate Index for Germany, which is considered the most
important leading indicator for the German economy, is calculated from the responses of
the participating companies. First, an explanation of the basic objectives, the methodology,
and the processes of the monthly survey are explained. Following this, the various survey
areas, as well as regional results, supplementary questions, and numerous other results and
indicators are discussed in detail. In this way, the user of the data can gain insight into the
survey results, their interpretation, and potential for analysis.

2.1 Concept of the ifo Business Survey

STEFAN SAUER

2.1.1 Objective and History of the ifo Business Survey

Initially, the ifo Business Survey was set out to close gaps in the official statistics for post-war
Germany and to reduce uncertainty in the country’s economic developments. Collecting
information about current economic developments still is one of the main goals of the survey,
as official figures are often only available after a considerable delay and are revised retrospec-
tively. Furthermore, the survey’s results can be used to provide early indications of economic
turning points or disturbances in the economic cycle of upswing and downswing phases,
contributing to the quality of forecasts overall.

Anderson (1952a) was the first to use the data of the ifo Business Survey for scientific analyses.
Using correlation analyses, he showed that the survey’s time series were a very good approxi-
mation of official statistics for many industries. Since then, close connections between time
series from the Business Survey and official key figures have been shown in numerous studies.
Abberger and Wohlrabe (2006) provide an overview of these studies regarding the ifo Business
Climate Index. Moreover, Lehmann (2023b) additionally sums up the scientific literature from
recent years about the forecasting power of various other indicators from the ifo Business
Survey.

In line with the primary objective of recording economic developments, the selection of the
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sectors to be surveyed had to include those that react particularly promptly and clearly to new
economic impulses or produce these impulses themselves through their business activities.
Thus, a panel of companies from the manufacturing industry was first set up, among whom
the monthly ifo Business Survey was conducted from 1949 onwards. In autumn 1949, the
first questionnaire was sent out to a limited number of manufacturing companies throughout
Germany, with a total of 88 questionnaires completed in response.

Shortly after the survey was introduced, there was no longer any doubt about its usefulness.
Consequently, in 1950 the ifo Institute expanded the monthly survey to the retail trade sector
and, in 1951 to the wholesale trade sector. The construction industry was added in 1956. In
the service sector, the survey was started in 2001, though its results have only been published
since 2005, following a start-up phase. Previously, there had only been separate quarterly
surveys in individual areas of the service sector, such as architects, IT service providers, or
leasing companies.

A third goal of the survey that has become increasingly important over the past decades is
the collection of microdata for research projects (Becker and Wohlrabe 2008). Response rates
from these projects are uncommonly high and attrition is low compared to other business
surveys (Link|[2020), making this data a treasure-trove for all kind of analyses. The advantages
of these microdata sets include the high number of monthly responses (about 9000) from a
set of firms that are representative of the German economy, the extensive set of questions
answered by every firm, and the large number of observations-by-firm. Researchers can
access the data free of charge at the LMU-ifo Economics & Business Data Center at the ifo
Institute.

The monthly ifo business survey is also part of the Joint Harmonised EU Programme of
Business and Consumer Surveys in the EU Member States and in the Candidate Countries of
the European Commission.

2.1.2 Questionnaire Based on Qualitative Questions

The main objective of the ifo Business Survey is a good reflection of key economic variables.
Therefore, the questions of the survey are mainly about current developments, such as de-
mand, production, or capacity utilization, but also about plans and expectations for the
near future, for example regarding business activity, price setting, or exports. Since there
are numerous topics that promise interesting results for economic analyses and forecasts
as well as for other research projects, the questionnaires were divided into questions with
different frequencies (monthly, quarterly, semi-annually, or once a year). The classification is
mainly based on the importance of a variable or topic and the resulting urgency for up-to-date
information. In addition, one-time supplementary questions on current economic topics can
also be inserted if needed.

From the very beginning of the survey, the questions have been almost exclusively qualitative,
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with participants being able to choose between predefined answer options. At the time of
the conception and introduction of the ifo Business Survey, however, a qualitative approach
for data collection was not unprecedented. For example, qualitative data had been used in
agricultural statistics since the middle of the nineteenth century, as the harvest prospects in
the latter cannot be subjectively expressed in figures (Wohlfahrt|1940). Sporadic qualitative
surveys have also previously been conducted in economic statistics, such as, for example,
those conducted by the Department of Labour Statistics of the Imperial Statistics Office from
1903 onwards. For company surveys, however, there were no comparable models, neither
in Germany nor abroad, regarding the scope of the questions, periodicity, panel size, or
methodological analysis of the survey results.

A major advantage of qualitative business surveys is the flexibility of this approach. The
participating companies can base the assessment of their situation on individual factors
that have the highest importance for them. This considerable advantage over traditional
quantitative surveys, especially in times of major structural changes, contributed to the
almost worldwide establishment of business surveys based on the methods developed at
the ifo Institute. For example, during the transformation from a centrally planned economy
to market economy structures, the economic policy authorities in Russia and China quickly
recognized that the existing statistics were no longer suitable. Qualitative business surveys
proved to be an important supplement to official statistics and were of enormous value for
business cycle analysis and forecasting.

The decision to conduct qualitative surveys was made because many variables, such as the
assessment of incoming orders or stocks, can be recorded more accurately by predefining
response categories (Langeliitke and Marquardt|1951). It also resulted in simpler and more
time-saving answers for the survey participants. This was intended to lessen companies’
aversion to surveys and questionnaires, which was particularly wide-spread in the post-war
period. This decision has not been changed in the more than seven decades since then.

However, the wording of the questions has evolved. The constant monitoring of the collected
data, as well as suggestions from the survey participants, led to frequent changes, especially in
the first years. Around the year 2000, the EU also endeavored to standardize the questionnaire
of economic surveys in all member states, leading to further amendments to the questions.
Since then, however, there have been only minor changes to a few regular questions. These
regular questions are harmonized as far as possible over all surveyed sectors, which allows
the calculation of overall indicators for the German economy as a whole.

2.1.3 Monthly Survey Process

The ifo Business Survey process is structured identically every month: At the beginning of
the month, the questionnaires are set with the monthly standard questions and, if necessary,
with supplementary questions. They are then sent to a fixed panel of more than 10,000
companies, which is continuously updated. The participants can choose whether they receive
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the questionnaire by post or by e-mail. Online participants receive a personal link that leads
to a questionnaire assigned to the company on a web portal. This has now become the main
form of participation.

The answers of the survey participants are usually received by the ifo Institute in two larger
waves. Most of the questionnaires are returned within the first days after sending them out.
In the middle of the month, those companies that have not yet replied are reminded to
participate. As a result, a high number of completed questionnaires arrive in the following
days. About one week before the end of the month, the survey is completed. Questionnaires
received any later cannot be included in the calculation of the time series and indicators.
Nevertheless, they can still be used for research with the microdata.

While the answers received online can be imported directly into the microdata pool, the
paper questionnaires must first be digitized. The day before the results are published, an
automatic plausibility check of the microdata is carried out. This reveals any inconsistencies
in the answers or possible errors in the digitization of the paper questionnaires and corrects
them if necessary. The aggregation of the data, including seasonal adjustment, indexing,
and generating the output of results (tables, graphs, etc.) is then processed automatically
overnight. The aggregation of the data and the calculation of the various business cycle
indicators is elaborated in detail in the following chapters.

2.1.4 Publication of the Results

The monthly publication dates of the ifo Business Survey results are always fixed in advance
for the entire calendar year. As part of the harmonization of surveys in Europe, the European
Commission coordinates these dates, which are set a few workdays before the end of every
month. This early availability of the results is one of the main advantages of the ifo Business
Survey over other economic information, such as official statistics. On the day of the publica-
tion, at exactly 10 a.m., the ifo Business Climate for Germany as well as the indicators on the
current situation and the expectations for the next months are announced to news agencies in
a telephone conference. The press release with commented results is then sent electronically
a minute later (ifo Institute[2022a). Since the ifo Business Climate receives a lot of attention
and has a direct influence on the financial markets (Mittnik et al. 2013a), before 10 a.m. the
new values of the indicators are only known to a small group of people responsible for the
preparation of the press release. Finally, the press release is uploaded to the ifo Institute’s
website together with other selected graphs and time series, and is also posted on social me-
dia channels. The publication of further indicators, such as the ifo Employment Barometer or
the ifo Export Expectations, as well as regional Business Climates, takes place in the following
days in the form of press releases and on the ifo website. In addition, detailed comments on
selected results are published in the ifo Schnelldienst (e.g. Demmelhuber and Wohlrabe2020)
and in graphical and tabular form in the ifo Konjunkturperspektiven (ifo Institute 2022b).

An essential purpose for which the ifo Business Survey was created is the mutual exchange
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of information between companies and the ifo Institute. Since there is no data without the
cooperation of the participating companies, the participants receive the results of the survey
free of charge in return for their cooperation. This is usually done via an online platform on
which selected content such as time series, tables, and graphs are uploaded. In addition
to the survey participants, many other costumers are interested in the time series from the
ifo Business Survey. Most of them obtain the data for a fee and then use it for their own
purposes or as distributors of the results for others. The largest customers include various
data providers as well as research institutes, ministries, or banks, which use the results for
their own business cycle analyses and forecasts. Finally, the microdata together with the
time series is archived every month at the LMU-ifo Economics & Business Data Center (EBDC),
where they can be analyzed by researchers free of charge.

2.1.5 Data Protection

The ifo Institute pays particular attention to data protection in the ifo Business Survey, as in
all other surveys. High standards are ensured regarding data protection and data security in
any handling of personal data, both in the online surveys and in the paper questionnaires
sent by post. The ifo Institute has built up an extensive pool of survey data over decades and
therefore has great experience in handling sensitive data. Personal data is only collected to
the extent necessary, and all information is treated in strict confidence. For the research with
the microdata, all data sets are anonymized to make conclusions about the identity of the
respective company impossible. Therefore, legal data protection is always fully guaranteed.
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2.2 Methodology of the ifo Business Survey

This chapter explains the basic methodological concepts of the ifo Business Survey. It provides
information on the survey design, the survey modes, and the processing of the microdata
into time series and indicators.

2.2.1 Survey Designs

STEFAN SAUER

The design of a survey depends on its objectives. Therefore, before starting a survey, various
fundamental and conceptual decisions must be taken. First, a distinction is made between one-
time surveys and regular surveys with a fixed group of participants (e.g., firms, households,
experts). These so-called panel surveys are the norm for ifo surveys. In the ifo Business
Survey a fixed set of questions is asked every month to observe and analyze developments
of various variables over longer periods. In addition to the monthly surveys, the ifo Institute
also conducts quarterly, semi-annual, or annual panel surveys. One-off special surveys on a
specific topic, on the other hand, tend to be the exception. Instead, one-off supplementary
questions on current economic topics can be included in the regular surveys (see Section}4.13).

While the advantage of panel surveys is that developments of numerous variables can be
observed both at the individual level of the participants and at the aggregated level, the
establishment and maintenance of representative panels is labor-intensive. Full surveys
of all German companies (or households or economic experts) are of course not practical,
especially since participation in the ifo surveys is voluntary. The survey panels therefore
constitute stratified samples from all German enterprises, covering all important economic
sectors (professional representation) as well as a sufficiently large proportion of companies
(company representation). It usually takes several years to build up a sufficiently large and
stable panel. Even so, it often happens that participants don’t participate actively in the
survey over a longer period or no longer participate at all. To counteract this so-called non-
response or panel mortality, constant panel maintenance by acquisition of new participants
is necessary to keep the panel stable or expand it, and thereby to avoid systematic biases.
Similarly, so-called selection effects that might lead to systematic biases of the results must
be avoided. Therefore, the distributions of the companies according to regions, company size,
and industries must roughly reflect the reality (see Section[2.7).

A second crucial pillar is the design of the questionnaire. The first step is to select topics and
variables that reflect the objectives of the survey and to construct questions that promise
interesting and meaningful results. The ifo Business Survey asks about variables that are
important for business cycle analysis. It focuses on current developments as well as plans
and expectations for the near future. There are many topics and variables of interest, but
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the processing effort for company surveys should not be unnecessarily high. Therefore, the
number of questions should be limited. Furthermore, the questions can be grouped according
to theirimportance and urgency. Less important questions should either not be included at
allin the survey or asked at a lower frequency. The questionnaire of the ifo Business Survey,
for example, was therefore divided into a standard part with questions that recur monthly
and questions that are only asked quarterly, or once or twice a year.

Once a question program has been established, it should be changed as little as possible. Even
minor changes in the wording of a question can lead to structural breaks in the corresponding
time series because of the associated change in the companies’ responses. If questions are
changed or deleted, the corresponding time series can no longer be calculated.

Furthermore, there are some important rules regarding the design and formulation of the
questions. On the one hand, a simple sentence structure must be used as well as understand-
able and common words. Beyond that, ambiguities or incomprehensible constructs, such as
double negations, must be avoided. The questions should also be formulated as neutrally as
possible to avoid unintentionally influencing the participants or pushing them towards an
answer. The ifo Business Survey mainly focuses on qualitative questions with given answer
categories instead of quantitative questions with numbers. This is mainly to minimize the
effort of answering. The answers given must cover all possibilities and be mutually exclusive.
Before conducting a survey for the first time, pre-tests with selected participants can be helpful
to uncover possible problems in the questionnaire, such as incomprehensible questions.

2.2.2 Data Collection Channels

ARTEM MARJENKO

There are different ways in which data can be collected in a survey. The most common are
paper questionnaires, which are mailed or faxed to survey participants, e-mail questionnaires
meant to be printed outfl} an online questionnaire, a social media survey, and phone and
face-to-face interviews. When it comes to business surveys, paper, e-mail, and online ques-
tionnaires are typically used to collect data. This is true for the ifo Business Survey as well as
for corresponding business surveys in most of the other EU countries; only in Italy and Spain
phone interviews are also conducted. [Table 2.1]summarizes the characteristics of these three
data collection channels.

1 Except for the fact that an e-mail questionnaire is transferred by e-mail to the recipient, it is in many ways
similar to the paper questionnaire.
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Table 2.1: Characteristics of different survey channels

Paper ques-
tionnaire

E-mail questionnaire

Online question-
naire

Cost

Printing,

mailing, data
capturing cost
(variable cost)

Printing and data cap-
turing cost (variable
cost)

Expenses for
hardware, pro-
gramming, and
software licenses
(fixed cost)

Access to survey re-
ports

A limited num-
ber of survey
reports is
sent to survey
participants
by mail or fax

Many survey reports
can be sent as e-mail
attachments

All survey reports
are  accessible
through the
survey web
portal

Space for additional
ad hoc questions on
the questionnaire

limited

limited

unlimited

Validation check for
responses

Responses
must be
checked for
accuracy and
corrected if
necessary

Responses must be
checked for accu-
racy and corrected if
necessary

Invalid responses
can be prevented
from even being
entered

Data security

Fax transmis-
sion is not en-
crypted

e-mail and fax trans-
missions are not en-
crypted

Encrypted data
transmission,
password  pro-
tected access to
the survey web
portal

Because of the many benefits that the online form provides, the ifo Institute constantly tries
to convince survey participants to switch to this channel of data collection. This effort has led
to a considerable increase in the share of online participants over the last years. Nevertheless,
there is still a significant number of participants who prefer a classical paper questionnaire, as
figures in[Table 2.2)indicate. Some say that handling a paper questionnaire is more convenient,
while others cite security concerns regarding the online process. Although the risk of data
breach in the online process is rather low, the ifo Institute continues to provide the paper
option to serve everybody’s needs. Only some surveys - such as the ifo Business Survey in the
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insurance industry or the ifo HR Survey - are conducted solely online. Technological progress
promises new ways to carry out surveys: Submitting data from mobile devices through a
dedicated ifo survey app could be a future option.

Table 2.2: Share of responses submitted via different channels in the ifo Business Survey

Paper questionnaire E-mail questionnaire Online questionnaire

2017 2022 2017 2022 2017 2022
Manufacturing 30%  19% - - 70%  81%
industry
Wholesale and 49%  32% - - 51%  68%
retail
Construction 60%  49% - - 40%  51%
industry
Service sector 17% 1% 14%  12% 69%  87%

2.2.3 Aggregation of Micro-data into Time Series
KLAUS WOHLRABE

Micro-data, i.e., the responses of the companies, are the backbone of the ifo Business Survey.
In their raw form, they are used primarily in the context of research. Before the publication of
the survey results, the micro-data need to be aggregated into time series. Only then does it
make sense to interpret and use them in the context of business cycle analysis. One of the
basic principles of aggregation in the ifo Business Survey requires that the answers first receive
an individual weight. This weight represents the size of the company. In the ifo Business
Survey, larger companies are given more weight than smaller ones. In a second step, industry
and sector weights are assigned. Sectors that make a larger contribution to gross value added
in the German economy are given a correspondingly higher weight.

As mentioned above, the majority of the regularly asked questions have three answer cate-
gories. There are different procedures for aggregating this type of data (see also Pesaran and
Weale[2005). Since the introduction of the surveys in 1949, the ifo Institute has been using
the balance methodology, which goes back to Anderson (1952b). The relative proportion of
negative answers (the third category) is deducted from the relative proportion of positive
answers (the first category). The neutral or central category is thus only indirectly taken into
account. If, for example, 30% of the companies stated positive expectations, 50% unchanged
(neutral), and 20% negative, the balance in this example would be +10, for which the relative
share of 20% (negative) would be deducted from the positive share of 30%. The share of
neutral answers of 50% would not be taken into account. The balance can accordingly be
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Table 2.3: Balance statistic: An illustrative example

Firm Answer Weight Response distribution
+ = -
A satisfactory 5 5
B well 2 2
C well 4 4
D bad 2 2
E satisfactory 5 5
F well 2 2
Distribution unweighted 3 2 1
Sum of the weights 20 8 10 2
Percentages (unweighted) 100%  50%  33.33%  16.67%
Percentages (weighted) 100%  40% 50% 10%

between -100 and +100. In the case of -100, all answers are negative and in the case of +100
all answers are positive. If the balance is positive, a (weighted) majority of the companies
have chosen the corresponding category. Strictly speaking, this majority only applies to those
companies that have not chosen the neutral category. In the example above, the neutral
category is chosen most often. When interpreting the balance, it should be noted that a certain
balance can result from different response behaviour. For example, a balance of +10 can result
from a response variation of 10% (+), 90% (=), and 0% (-). Another possible distribution is 50%,
10%, and 40%. This list could be continued at will. The extent to which the responses are
scattered is also a measure of the uncertainty of enterprises regarding a particular economic
activity. The balance methodology can also be used for weighted answers. This is shown
as an example in Table[2.3] The individual weights of the companies are accordingly used
to calculate the relative shares. In the example, the unweighted balance is calculated as
50 — 16.67 = 33.33, while the weighted balance is 40 — 10 = 30.

Until March 2018, aggregation within the framework of the balance methodology was carried
out in a ‘tree’ structure based on the official classification of economic activity of the German
Federal Statistical Office (WZ2008). A section of this tree structure is shown as an example in
Figure[2.1]for the manufacturing industry up to the three-digit level. The highest level, here the
entire manufacturing industry, is the so-called 1-digit level. On the 2-digit level, well-known
industries such as the automotive industry or mechanical engineering are listed. Below this
level, the breakdown has different levels of aggregation, some of which extend to the 6-digit
level. The aggregation of the answers within this tree structure takes place from bottom to top.
Each company reportis assigned to an economic branch at the lowest level of the hierarchy and
receives an individual weight. In the manufacturing industry, this is determined by the number
of employees. The balances are then aggregated to the next higher level according to their
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gross value added share. In the example in Figure[2.1] for example, the results of the machine
tool industry and the manufacturers of gears and cogwheels (plus the other sub-sectors
of mechanical engineering) are combined to form the balance for mechanical engineering.
Finally, all balances at the 2-digit level are also aggregated to the total manufacturing industry
with a weighting based on the shares of gross value added.

As intuitive as the aggregation according to the tree structure in Figure[2.1]is, it has some
practical disadvantages. The company panel in the ifo Business Surveys does not remain
constant over time: Companies leave or are newly registered. This also has an impact on the
number of observations in individual branches of the economy. On the one hand, some areas
may contain too few companies over time. The corresponding balance will then no longer
accurately represent economic development. For example, balances based on fewer answers
are more volatile than those with many answers. On the other hand, it is possible that the
balance values tend to assume high (extreme) balance values such as +100. This may also
distort the upper aggregates. Another important aspect is the fact that some answers cannot
be taken into account at all because there are not enough enterprises to form a separate
(sub-)aggregate.

Due to the above-mentioned points, the aggregation rules must be maintained and adapted
on a permanent basis. In order to mitigate the problem somewhat, a change was made in 2018
in the allocation of micro-data to the balance calculation. Figure[2.2]shows an example of this.
The most important difference is that balances from the 3-digit level are no longer used to
calculate balances at the 2-digit level. This means that all micro-data assigned to mechanical
engineering are directly included in the balance calculation of mechanical engineering with
their company weight. This idea is propagated to the lower levels. All micro-data from the
“machine tools” sector, for example, are used accordingly, independent of other 4- or 5-digits
units below. This procedure makes it easier to maintain the aggregation scheme and minimize
distortions from understaffed sub-aggregates. In addition, as all answers can be assigned to a
2-digit aggregate, they can be used at any time.

The time series calculated using the balance methodology on the basis of micro-data vary
between the theoretical values of -100 and +100E] However, each time series can also be
converted into an index, as is the case with the ifo Business Climate Index for Germany (Sec-
tion[3.1). A base year is chosen and the corresponding average of the time series for that year
is then set equal to 100. All observations are then converted relative to this value using a rule
of three. The index calculation follows a tradition in the economic press, where indexation is
used to improve the comparability of time series with different scales.

2 They are also publicly available for analysis in this form.
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Figure 2.1: Aggregation of micro-data until March 2018

Figure 2.2: Aggregation of micro-data from April 2018

However, indexation is not without its drawbacks. For example, there is no natural reference
value. For balances, this is the zero line. A positive balance corresponds to a positive economic
development and vice versa. In an indexed series, it is sometimes incorrectly assumed that
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the reference value for a positive or negative development is 100. However, this only applies
in a certain exceptional case, namely if the mean value was 0 in the base year. The reference
value is given with the mean value of the base year, which is, however, difficult to read from a
graphical presentation. It is therefore recommended to look primarily at the change in the ifo
Business Climate Index for Germany or other indexed time series and to compare it with its
historical mean.

Another drawback of indexation is that the levels of different indices cannot be compared
with each other because their mean values in the base year are usually different. For example,
if the index for wholesale is larger than the corresponding index for retail, it could be assumed
that wholesale is economically better off. However, this interpretation only applies if the
difference between the base year averages is smaller than the difference in the level of the
indices. When comparing different time series from the ifo Business Survey, it is therefore
recommended to consider the corresponding balances.

2.2.4 Seasonal Adjustment
STEFAN SAUER

2.2.4.1 Introduction and Basic Approaches

In numerous economic time series, annual patterns are visible which overlap the interesting
trend and cyclical structures. For example, the unemployment rate always peaks in the winter
months, or retail sales increase significantly each year in the weeks before Christmas. Causes
for such seasonal patterns can be, for example, weather differences or public holidays. To
avoid wrong conclusions, these seasonal influences can be eliminated from the time series
by seasonal adjustment. This is often necessary also for economic time series derived from
surveys. This chapter explains the concept of seasonal adjustment and gives an outlook on
its application for the ifo Business Survey.

A detailed summary of the historical development of seasonal adjustment procedures and
their methodology can be found in Hylleberg (1992). The basic idea is to split the original time
series (O) into systematic components and an irregular component and then to remove the
seasonal component. Each of these components has different influences on the time series
(Table 2.4). The systematic components in the original values of the time series are usually a
trend component (7'), reflecting the long-term evolution of the time series, and a business
cycle component (C), reflecting cyclical movements with a period of several years. These
two components are usually combined to form the so-called trend business cycle component
(T'C). In addition, the seasonal component (S), an annual effect, is also one of the systematic
influences. The component model can either be extended by a weather component (IV),
which explains exceptional weather conditions or the different intensities of snow and frost
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in winter, and/or by a working day component (D), which considers the number of working
days in a month or quarter. The irregular component () includes all previously unrecorded,
mainly short-term and random influences on the time series.

Table 2.4: Components of economic time series

Components Causes

Smooth trend cycle component Long-term trends and economic movements

Seasonal Component Annual recurring patterns

Weather component (optional) Exceptional weather conditions

Workday component (optional) Different length and working day composition of
months/quarters

Irregular component Short-term fluctuations, singular effects

The individual components can be related to each other in different ways. The most common
model approaches are additive time series decomposition, in which the components add up
to the original series value O, at any time ¢, and multiplicative decomposition:

Additive decomposition : O, =TCy+ S; + (W) + (Dy) + I (2.1)
Multiplicative decomposition : O, =TCy- Sy - (Wy) - (Dy) - I

A seasonally adjusted series then contains only the trend cyclical component and the irregular
component after removing the seasonal component and, where applicable, weather and/or
working day effects. In the additive model this is done by subtracting the seasonal component,
and in the multiplicative decomposition by division.

Since it is not possible to observe the exact characteristics of the individual components of a
time series, there is also no objectively correct component decomposition. As a result, there
are many different seasonal adjustment procedures, some of which have major methodolog-
ical differences. The so-called Census models developed by the U.S. Bureau of the Census,
which are based on moving averages, are the most frequently used by statistical offices and
other institutions worldwide. In Germany, these procedures are applied, among others, by the
Bundesbank, the Federal Statistical Office, and for the time series of the ifo Business Survey.

2.2.4.2 X-13ARIMA-SEATS

The basic approach of the Census models was developed with the X-11-method (Shiskin et al.
1967), which was updated in the X-11 ARIMA method (Dagum|1980). The option of forecasts
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and backcasts from ARIMA models (Auto Regressive Integrated Moving Average) before the
actual seasonal adjustment improved the properties at the edges of the time series. The ARIMA
approach was further developed by the US Census Bureau in the X-12-ARIMA version, which
offered additional diagnostic tools for assessing the performance of the seasonal adjustment.
The latest version of the Census procedures is the X-13ARIMA-SEATS procedure (U.S. Bureau
of the Census2013), which is also used in the ifo Business Survey.

Seasonal adjustment with X-13ARIMA-SEATS is based on the following methodology: Apart
from the choice of the linkage of the components (mostly additive or multiplicative), no
explicit model specifications must be made. In a first step, the time series are extended at
the edges by forecasts and backcasts using the ARIMA approach. This allows the seasonal
adjustment to be carried out completely with symmetrical seasonal and trend filters, which
helps to avoid the distortion of the results by asymmetrical filters. Before the actual seasonal
adjustment begins, weather or working-day effects and extreme values - which could lead to
an excessive influence of the irregular remainder and thus to distortions when determining
the seasonal factors - can be eliminated from the time series using regression approaches.

The calculation of the time series components, which is the core of the seasonal adjustment,
is based on various filtering methods using moving averages. First, the smooth component is
estimated using a trend filter and removed from the time series, leaving only the seasonal and
irregular components. These two components together are referred to as the raw seasonal
component. From this raw seasonal component, a seasonal filter based on moving averages
is used to eliminate the irregular component and to obtain an estimate of the seasonal com-
ponent. By eliminating the seasonal component from the original time series, the seasonally
adjusted time series is obtained. This procedure is repeated over several iterations until the
final component decomposition and thus the seasonally adjusted time series is determined.

Finally, the X-13ARIMA-SEATS procedure offers various diagnostic instruments for the quality
of the seasonal adjustment that provide indications of possible optimization potential in
the selection of filters or other settings. Among other things, it is tested whether systematic
patterns can still be identified in the adjusted series.

The Census procedures have numerous advantages. The various options for carrying out the
individual steps offer a high degree of flexibility. At the same time, however, because of these
numerous options the procedure is also sometimes criticised for a lack of clarity or even for
a vulnerability to manipulation. Detailed documentation of the settings used is therefore
fundamental.

Model Selection of the Component Decomposition

The component decomposition is usually chosen out of the two most common approaches:
the additive or the multiplicative model. In the additive model, the individual components
add up to the original time series. The seasonal components and the irregular remainder
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Table 2.5: Basic features of the X-13ARIMA-SEATS procedure

Steps

Method

1. Preparatory steps

Extending the time series
for the avoidance of end
point bias problems

Optional elimination of
weather and calendar
effects, treatment of
extreme values

ARIMA approaches

Regression approaches

2. Core process (iterative)

Estimating the trend-cycle
component

Calculating the raw
seasonal component

Estimating the seasonal
component

Calculating the seasonally
adjusted time series

Trend filters with moving
averages

Elimination of the
estimated trend-cycle
component from the
unadjusted time series

Seasonal filters with
moving averages

Elimination of the
estimated seasonal
component from the
unadjusted time series

3. Quality diagnosis

Searching for eventually
remaining seasonal or
calendar effects

Examining the
appropriateness of the
chosen model options

Statistical tests and
spectral analysis

Calculation of various
indicators
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are therefore absolute deviations from the level of the trend economic component. In the
multiplicative model, however, the original time series is presented as a product. The indi-
vidual components reflect relative influences. A seasonal factor of 1.05 in one month would
raise the time series level by five percent. The absolute increase thus depends on the current
level of the time series. The multiplicative model therefore implies a relationship between the
seasonal fluctuation patterns and the time series level. If no evidence for this can be found,
the additive model offers the advantage of easier interpretation of the individual time series
components. Furthermore, the multiplicative model can only be applied to time series with
exclusively non-negative values. This is not the case, for example, for many time series of the
ifo Business Survey.

Selection of Trend and Seasonal Filters

To approximate the smooth trend-cycle component, various filters based on moving averages
are used (Ladiray and Quenneville2001). Moving averages of a time series X; can be written
in the following form:

Decisive for the result of the filtering process are the choice of the weights and the definition
of the parameters p and f. Usually a symmetrical range is chosen (p = f). The whole range
then contains an odd number of values. As a default setting for the moving averages, 13
values are selected for monthly data (p = f = 6) to filter oscillations with periods of less than
one year from the time series. The 2x12 moving average is used in the first iteration stages.
This minimizes the distortion caused by any extreme values present in the series. On the
last iteration, however, a Henderson filter is used (Henderson|1916). The variability of this
depends decisively on the selected range: The shorter the range chosen, the less smooth is
the trend economic component. The weights of these filters are shown in[Table 2.6|

The filter for the calculation of the seasonal component is also based on moving averages.
Therefore, 12 sub-series are first formed from the raw seasonal component, in which the
values of the same calendar months are combined (for quarterly values, four sub-series are
formed accordingly). For the estimation of month-specific seasonal vectors, 3x3, 3x5, 3x9,
and 3x15 moving averages are available as standard. In addition, a stable seasonal filter is
available, which calculates the average of all values for the same month. It assumes that the
seasonal pattern is constant and does not change over the years. The weights of various filters
are shown in[Table 2.7} The advantage of bigger ranges is a better stability of the results with
less revisions. However, the risk of not eliminating all seasonal patterns from the series also
increases.
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Table 2.6: Moving averages for trend filters

Filter 2x12- 13-term- 9-term- 7-term- 5-term-
moving Henderson-  Henderson-  Henderson-  Henderson-
average filter filter filter filter

0; ¢ 1/24 -0.019

0;_5 1/12 -0.028

0;_4 1/12 0.000 -0.041

0;_3 1/12 0.066 -0.010 -0.059

0;_o 1/12 0.147 0.118 0.059 -0.073

01 1/12 0.214 0.267 0.294 0.294

0, 1/12 0.240 0.331 0.413 0.559

011 1/12 0.214 0.267 0.294 0.294

A 1/12 0.147 0.118 0.059 -0.073

013 1/12 0.066 -0.010 -0.059

014 1/12 0.000 -0.041

015 1/12 -0.028

016 1/24 -0.019

Table 2.7: Moving averages for seasonal filters

Filter Oi—s 04 043 0o 01 0¢ Or 41 Ory2 O3 Oy Orys

3x3-Moving Average 1/9 2/9 3/9 2/9 1/9

3x5-Moving Average 1/15 2/15 3/15 3/15 3/15 2/15 1/15

3x9-Moving Average 1/27 2/27  3/27  3/27 3/27 3/27 3/271 3/27 3/27 2/27 1/27

stable filter Average of all values with the same calendar month

Treatment of Weather Influences

Many time series are closely related to weather conditions. Especially in the construction
industry, but also in other sectors - such as the transport industry or some trade sectors -
weather can be animportant factor. The influence can be estimated with simple regression cal-
culations using the number of rain-days in a month or other weather indicators as dependent
variables (Hielscher and Enkelmann 2014).

However, critics of weather adjustment argue that the influence of the weather should remain
visible in the seasonally adjusted time series, as it is a key determinant in the economic
assessment. The Statistical Office of the European Union also specifies in its guidelines on
seasonal adjustment that weather influences should not be suppressed in the adjusted series
(Eurostat2009). Most economic time series, such as the official statistics published by the
Federal Statistical Office, are therefore published without weather adjustment. Also in the ifo
Business Survey the weather adjustment has been waived.
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Treatment of Working-Day Influences

The different number of working days in a month can be another influence in economic time
series (Bell and Hillmer|1983), since they can have a significant impact on production, orders,
or sales. Therefore, an adjustment for working days is often useful. The resulting time series
are then independent of the length or composition of the months or quarters (number of
Mondays, Tuesdays, etc., and number of working days, weekends, and public holidays).

As with the weather component, the workday component is calculated using a regression
approach. This is usually done by using the number of working days per month or quarter as
an independent variable.

2.2.4.3 Evaluation of the Seasonal Adjustment

Since the “true” seasonal component can’t be observed in reality, the quality of a time series
decomposition can only be assessed by means of comparative statistical criteria, such as the
stability of the results or by analyzing the correlation with target time series (Goldrian and
Lehne|1999). By definition, the most important characteristic of a seasonally adjusted time
series is that it no longer contains any recognizable seasonal effects. In addition to purely
graphical observations, which can already provide initial information about possible annually
repeating structures, the results can be analyzed by spectral analysis or with an F-test for still
existing seasonality (Higginson 1976). X-13ARIMA-SEATS, for example, performs these tests
by default and issues a warning if necessary. The parameter settings of seasonal adjustment
methods should therefore always be selected in such a way that no seasonal structures remain
in the results.

There are some further desirable characteristics of seasonal adjustment. For instance, eco-
nomic indicators should not be subject to major revisions after publication and should contain
clear indications of the economic cycle. In all seasonal adjustment procedures, changes in
the adjusted series vary in strength if new values are included. However, as values should
normally change as little as possible after their first publication, the suitability of a seasonal
adjustment procedure is assessed on the basis of criteria that aim, among other things, at the
extent of revisions caused by the inclusion of current series values. The adjustment process
must therefore ensure a high degree of stability of the results. In particular, any economic
trends or turning points initially indicated should not change afterwards. This means that
if, for example, a value rises from one month to the next, this development should continue
even after any revisions. Various comparative measures can be used to quantify the extent of
the revisions. These are discussed by Schips and Stier (1975).

Although the stability is a criterion with high priority, the effects on the informative value and
the forecasting characteristics of the time series should not be disregarded. In particular, the
correlation with interesting target figures, for example in the context of economic forecasts,
is of great importance. However, forecasting quality and stability are usually contradictory
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objectives. Therefore, a compromise must be found choosing the settings of the seasonal
adjustment procedure. The importance of the two criteria has to be defined individually
depending on the issue at hand.

2.2.4.4 Seasonal Adjustment in the ifo Business Survey

Many time series from the ifo Business Survey show a clear seasonal pattern.
shows the capacity utilization in the construction sector which decreases noticeably each
year during the winter months and begins to rise again to a considerably higher level in spring,
when the weather conditions are more favorable for construction activities. Due to such
seasonal patterns, seasonal adjustment is necessary for a better interpretation of the time
series. Therefore, the ASA-Il method has been used for decades (Danckwerts et al.|1970). In
2015, however, the seasonal adjustment method was changed to the previously described
X-13ARIMA-SEATS method (Sauer and Wohlrabe 2015). This increases the comparability with
official statistics, while offering the advantage of being able to respond more flexibly to the
individual characteristics of different time series, such as changing seasonal patterns.

Figure 2.3: Capacity utilization in the construction industry before seasonal adjustment

The seasonal filters can be chosen individually for all time series. They are chosen as widely as
possible to ensure the greatest possible stability of the series in terms of revisions, provided
that no seasonal patterns can be detected after the adjustment. Even the seasonal filter, which
assumes a stable seasonal pattern, also proves to be appropriate for some time series. The
filter settings are reviewed regularly and can be easily adjusted if necessary for the case of
changing seasonal patterns.

According to international standards, weather adjustment is no longer part of the adjustment
process. Due to the detection of calendar effects in some time series, however, the seasonal
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adjustment also includes a working day adjustment, though these calendar effects are only
detectable in some variables that refer to the current or previous month. The working day
adjustment is therefore limited to the current business situation and the previous month’s
development of production and demand. Other variables, such as business expectations,
production, or employment plans, which relate to future developments, do not have any
visible working day effects and are therefore only seasonally adjusted.

Analyses of the adjustment procedure have revealed the excellent characteristics of the ad-
justed time series. These include a high stability in terms of revisions and a strong correlation
with significant economic variables (Henzel|[2015).
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2.3 The ifo Business Survey in the Manufacturing Industry

JULIA FREUDING

2.3.1 Beginnings and Development of the Panel

The manufacturing industry is the economic sector that sets the pace for economic activity in
Germany and, therefore, is one of the main drivers for the business cycle. Thus, information
about current developments in this sector is valuable for business cycle analysis. The ifo
Institute started its survey activity with this sector and introduced the monthly ifo Business
Survey in the manufacturing industry in 1949.

Initially it only covered a few industrial sectors, such as mechanical engineering and manu-
facturing of motor vehicles. In 1968, the chemical industry, manufacturing of iron and steel,
mineral oil processing, and non-ferrous metal industries were added. Over the years, the food
and beverage industry and all other subdivisions of the manufacturing industry were added
to the survey, so that it now covers the whole sector.

Sufficiently high numbers of participants made it possible to publish results not only for
Germany but also for some federal states as a subset of the survey. In 1979, Bavaria was the
first of these federal states to have its results published, followed by Baden-Wurttemberg in
1996. After the reunification of Germany, the new federal states were also included in the
survey. Therefore, since 1991, the results of the survey have referred to Germany as a whole.

2.3.2 Descriptive Statistics

The classification of the companies participating in the ifo Business Survey is based on the
classification of economic activities of the German Federal Statistical Office (German version
of the European classification NACE). Currently, the classification of the year 2008 applies, the
so-called WZ08. It identifies sections with letters; the manufacturing industry corresponds to
the letter C. For further subdivisions, up to six digits are used. With each successive digit that
is not zero, a subordinate level is indicated. Using this six-digit level, the ifo Institute assigns
each individual participant to its main product or product group. This precise allocation even
allows a company to obtain several questionnaires. For instance, specialised divisions of a
company can participate in the survey while being assigned to different products.

If the German Federal Statistical Office updates the economic sector classification, these
changes are promptly adopted by the ifo Institute. After an update of the classification, the
ifo Institute calculates its time series back to the reunification of Germany, so that structural
breaks can be excluded. By using the current economic sector classification, the results of the
ifo Business Survey are closely linked to the official figures and are highly comparable.
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Currently, there are about 3,100 participants in the ifo panel “Manufacturing industry”, dis-
tributed among 495 active products or product groups in the sector. In 2021, the response
rate was 66.9% on average. About 80% of the answers are submitted via the online platform,
the other respondents still prefer the paper questionnaire. Most of the answers come from
companies belonging to the smallest employment size class. [Table 2.8|gives an overview of
the composition of the panel by firm size. However, if the answers are weighted according to
the respective number of product-related employees, the top size category has the biggest
influence on the overall result.

Table 2.8: Panel according to firm size

Firmsize Employees Share
1 1-99 53%
2 100-249 21%
3 250-499 11%
4 500-999 7%
5 >1,000 8%

Duetovoluntary participation, the ifo Business Survey is a partial survey, which means drawing
arandom sample is not possible. For this reason, special attention is paid to maintaining
representativeness. Regarding professional representativeness, care is taken to ensure that
all relevant areas of manufacturing are covered sufficiently. The subdivisions at the two-digit
level are listed in[Table 2.9] Due to their high number, the product groups cannot all be listed
individually here, but results can be provided for all sub-areas with sufficient representation.
Measured by the weighting variable “product employees”, the representativeness of the entire
panel is currently around 25%.

2.3.3 Questionnaire

In general, the ifo Business Survey asks qualitative questions. Instead of asking for exact
figures, (subjective) estimates are usually requested. Only the questions on capacity utilization
and return on sales require quantitative information. The main advantage of asking for
opinions and assessments instead of statistics is the reduced effort. Participants can complete
the questionnaire in a relatively short time without having to look up exact numbers.

In general, the ifo Business Survey distinguishes between standard questions and special ques-
tions. Standard questions are those that are asked in the same form every month. A large part
of the standard questions has been harmonized by EU requirements, with the aim of improving
comparability across Europe. In contrast, special questions are asked at longer intervals. They
can be divided into regular special questions and one-time supplementary questions: Regular
special questions follow a fixed cycle, i.e. they are usually asked semi-annually or quarterly, so
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that time series are also available for analysis. One-time supplementary questions deal with
current topics. If necessary, they are supplemented by a follow-up question in a later survey
(Sectionf4.13). The Figures[2.7,[2.8land 2.9 show the regular standard and special questions.
The standard questions can be divided into three categories according to their time horizon:
current situation, developments in the previous month and expectations for the next three
or six months. Analogous to the respective categories, the focus is on the current state of
knowledge, the past month, or future development.

The Corona crisis increased the need for data on its impact on businesses. This led to the
creation of one-off as well as recurring Corona special questions. In particular, the effect on
the business situation was surveyed monthly for almost two years, with a few exceptions.
The same applies to the question about the estimated duration of the Corona restrictions.
The information on working from home as well as on problems and possible threats for the
companies’ existence also became very relevant. Moreover, the already established regular
special question on short-time work was expanded.

2.3.4 Methodology
2.3.4.1 Hierarchies

As mentioned above, each participant is assigned to the product or product group that it
produces primarily. The aggregation of these products is defined in an aggregation hierarchy
including the structure of the manufacturing sector based on the WZ08 and so-called industry
weights. The aggregation always proceeds from the finest subdivision to broader areas. At
the lowest level, the individual reports are combined into product group results.
lists all groups represented in the ifo Business Survey Manufacturing. These groups are
aggregated to Section C “Manufacturing” using industry weights. Subsequently, the aggregate
manufacturing industry is included in the ifo Business Climate Index Germany. For a detailed
description of the aggregation of micro data into time series, see Section[2.2.3]

2.3.4.2 Weighting

Before the aggregation, each participant receives a participant weight, based on the number
of employees. To ensure that the answers from large companies do not have an excessive
impact, the weighting points increase disproportionately with the number of employees (x).
These weights are calculated according to the formula (log(x))*. [Table 2.10[shows an example
of how the weighting points increase disproportionately due to the logarithm function.

In addition to the participant weights, so-called industry weights are used for the aggregation
of higher hierarchy levels. The industry weights correspond to the gross value-added shares
(at factor cost) of the individual industry. Thus, industries with a higher gross value added
(e.g., manufacturing of motor vehicles, manufacturing of machinery) receive a higher weight
than other industries. The industry weights are listed in[Table 2.9
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Table 2.9: Covered branches in manufacturing with the respective weights

Aggregate Aggregate name Relative
number weight
C100000 Manufacture of food products 6.8
C110000 Manufacture of beverages 1.1
C120000 Manufacture of tobacco products 0.2
C130000 Manufacture of textiles 0.8
C140000 Manufacture of wearing apparel 0.5
C150000 Manufacture of leather and related products 0.2
C160000 Manufacture of wood and of products of wood and cork 1.4
(except furniture)
C170000 Manufacture of paper and paper products 2.1
C180000 Printing and reproduction of recorded media 1.8
C190000 Manufacture of coke and refined petroleum products 1.4
C200000 Manufacture of chemicals and chemical products 8.4
C210000 Manufacture of basic pharmaceutical products and phar- 3.5
maceutical preparations
C220000 Manufacture of rubber and plastic products 5.0
C230000 Manufacture of other non-metallic mineral products 3.1
C240000 Manufacture of basic metals 4.1
C250000 Manufacture of fabricated metal products (except machin- 9.6
ery and equipment)
C260000 Manufacture of computer electronic and optical products 5.3
C270000 Manufacture of electrical equipment 8.4
C280000 Manufacture of machinery and equipment 16.0
C€290000 Manufacture of motor vehicles trailers and semi-trailers 15.3
C300000 Manufacture of other transport equipment 0.6
C310000 Manufacture of furniture 1.5
C320000 Other manufacturing 2.8
C332000 Installation of industrial machinery and equipment 0.2
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Table 2.10: Firm weights in manufacturing

Employee (x) Points (log(z))®
rounded
10 1
20 2
30 3
50 4
200 10
500 15
1000 20
5000 35

2.3.5 Results

The ifo Business Survey in the manufacturing sector covers the whole of Section C (except of
C331000 Repair of fabricated metal products, machinery, and equipment). In principle, all
subgroups are published where sufficient representation is guaranteed. However, this is not
always the case, especially at the product level, which is why the depth of the publications
varies.

Figure 2.4{shows the development of the business situation as well as the business expec-
tations and the climate indicator for the manufacturing industry from 2000 to 2021. At this
point it should also be mentioned that the business climate is not derived from a separate
question, but is calculated as a transformed mean of the balances of the business situation
and the expectations. In the illustration the regular business cycles can be seen as well as the
financial crisis in 2009 and the Corona crisis with its start in Europe in March 2020.

Asimilar development can be seenin[Figure 2.5that shows export expectations and production
plans for the next three months as well as the development of demand in the previous month.
The synchronization of export expectations and production plans is an indication of the strong
dependence of German industry on exports. Demand follows the same cyclical movements
but has a certain lag. The reason for this is that the demand assessment looks at the previous
month, while the other two questions have forecasting properties. In some cases, lead times
of one quarter and more are achieved.
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Figure 2.4: ifo Business Climate and its sub-indicators for the manufacturing sector

Figure 2.5: Export expectations, production plans, and demand (previous month) for the manufac-
turing sector

Figure 2.6|illustrates the quarterly questions on production constraints in manufacturing and
their causes: lack of orders, labour bottlenecks, and material shortages. The time series for
production constraints - like the business climate - clearly reflect the business cycles and
crises. Lack of orders has been the main production constraint over most of the period shown.
With one exception: the Corona crisis led to a so-called bottleneck recession. Companies

Handbook of ifo Surveys 31



2 The ifo Business Survey

were faced with many orders but lacked the necessary production resources. In particular,
the Corona crisis was characterized by disrupted supply chains which lead to a lack of semi-
conductors, plastics, and metals, affecting industry across all sectors. Even wood and paper
were in short supply, leading to a lack of packaging material in many places. In addition, the
shortage of skilled workers has recently intensified. With the looming retirement of the baby
boomer generation, this will become an even more serious problem.

Figure 2.6: Production constraints

2.3.6 Comparing ifo Time Series to Official Statistics

This section compares the results of the ifo Business Survey for the manufacturing industry
to the official figures of the Federal Statistical Office. With the help of a cross-correlation
analysis, it is shown that the results of the ifo Business Survey are not only suitable for tracing
the development of central economic indicators ex-post but can also be used for short-term
forecasts. This study is limited to a comparison of the official figures on production. The
analysis shows that the correlations of the official time series with the results of the ifo Business
Survey for manufacturing turn out to be very high and can thus trace or forecast its actual
developments well.

[Table 2.11|shows the cross-correlations between the different monthly standard questions
in the manufacturing industry, where zero stands for “no” and one for “perfect” correlation.
Overall, it can be noted that many of the standard questions show a high correlation. The busi-
ness climate shows the highest and almost perfect positive correlation with the assessment
of the business situation (0.92) and the assessment of the order backlog (0.91). The business
situation also correlates highly with employment plans (0.95). Both business climate and
business situation reveal a very strong negative correlation with the assessment of unsold
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goods and inventories. Business expectations correlate most strongly with the development
of demand in the previous month and production plans.

Table 2.11: Cross-correlations between the standard questions in the manufacturing industry

BC BS BE ) OA OD DD QD PD PE QP XE EP

BC 1.00

BS 0.92 1.00

BE 0.75 0.44 1.00

1A -0.93 -0.89 -0.64 1.00

OA 091 098 0.46 -092 1.00

oD 0.86 0.67 087 -0.84 0.71 1.00

DD 0.75 050 091 -069 0.53 095 1.00

QD 0.86 0.70 0.83 -0.81 0.71 0.95 0.93 1.00

PD 0.71 0.74 038 -0.80 0.82 062 0.44 0.58 1.00

PE 0.64 064 039 -0.75 0.74 061 045 0.56 0.95 1.00

QP 0.88 0.68 0.89 -0.83 0.71 094 090 0.92 0.64 065 1.00

XE 0.87 0.67 088 -0.77 068 089 086 088 057 054 091 1.00

EP 090 095 047 -091 094 070 055 0.74 073 070 0.76 0.68 1.00
BC: Business climate, BS: Business situation, BE: Business expectations, IA: Unsold goods inventory assessment,
OA: Order backlog assessment, OD: Order backlog development, DD: Demand development, QD: Production
development, PD: Price development, PE: Price expectations, QP: Production plans, XE: Export expectations, EP:
Employment plans.

For the correlation analysis, annual and monthly growth rates were calculated from the sea-
sonally adjusted values of the Federal Statistical Office and then compared with the results of
the ifo Business Survey in the manufacturing industry. The correlation coefficients determined
reflect the strength of the correlation. In addition, the time series were shifted in relation to
each other to determine whether the correlation measure is higher if a time lead or lag of the
ifo time series compared to the official data is assumed. This is examined both at the aggregate
level for manufacturing and at the two-digit level. In this way, leads and thus forecast qualities
can be precisely identified.

lists the correlations between the annual growth rate of the production index
and the ifo main indicators for manufacturing. The highest correlation of 0.83 is achieved
with export expectations at a lead time of one month. For business expectations and the
development of production, high correlations were also achieved at a lead time of four months
and one month, respectively.
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Table 2.12: Correlations between the annual growth rate of the production index and the ifo time
series for manufacturing

lead/lags -6 -5 -4 -3 -2 -1 0 1 2

BC 0.42 0.50 0.58 0.63 0.69 0.73 0.75 0.73 0.68
BS 0.16 0.25 0.34 0.41 0.49 0.56 0.63 0.56 0.49
BE 0.70 0.74 0.77 0.77 0.76 0.74 0.67 0.74 0.76
A -0.38 -0.45 -0.52 -0.56 -0.61 -0.65 -0.68 -0.64 -0.60
OA 0.19 0.28 0.36 0.43 0.50 0.56 0.61 0.56 0.49
oD 0.64 0.68 0.71 0.72 0.72 0.74 0.72 0.73 0.71
DD 0.68 0.71 0.73 0.73 0.71 0.71 0.68 0.71 0.71
QD 0.57 0.63 0.67 0.70 0.72 0.76 0.75 0.75 0.72
PD 0.09 0.18 0.26 0.33 0.41 0.47 0.52 0.46 0.38
PE 0.09 0.17 0.25 0.33 0.40 0.46 0.49 0.44 0.36
QP 0.58 0.63 0.67 0.70 0.73 0.75 0.71 0.74 0.72
XE 0.59 0.65 0.71 0.76 0.80 0.83 0.81 0.83 0.80

BC: Business climate, BS: Business situation, BE: Business expectations, IA: Unsold goods inventory assessment,
OA: Order backlog assessment, OD: Order backlog development, DD: Demand development, QD: Production
development, PD: Price development, PE: Price expectations, QP: Production plans, XE: Export expectations, EP:
Employment plans.

Finally, the correlations between the time series on the ifo Business Climate Indicator and the
production growth rate are also tested at the two-digit level. The annual production growth
rate is shown in the monthly growth rate in The highest correlation
coefficient of 0.51 is achieved for the annual growth rates for the sectors manufacture of
wood and of products of wood and cork (except furniture) and manufacture of chemicals and
chemical products - in each case without an index lag. In general, the analysis of the annual
growth rates shows that the correlations are highest with no time lag across all two-digit
groups. When analyzing monthly growth rates, this applies to a development of one month
or also to no time lag. This shows that the ifo Business Climate is a powerful indicator for
determining the economic situation in the manufacturing sector as well as at its two-digit
level.
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Table 2.13: Correlations between the annual growth rate of output and the ifo time series of the ifo
Business Climate

lead/lags -6 -5 -4 -3 -2 -1 0 1 2

C1000000 -0.29 -0.26 -0.25 -0.23 -0.21 -0.20 -0.12 -0.16 -0.19
C1100000 0.01 0.02 0.02 0.04 0.06 0.10 0.38 0.21 0.10
C1300000 -0.28 -0.26 -0.23 -0.21 -0.19 -0.17 -0.14 -0.16 -0.16
C1400000 -0.24 -0.24 -0.23 -0.24 -0.24 -0.23 -0.21 -0.22 -0.22
C1500000 -0.29 -0.28 -0.26 -0.23 -0.21 -0.17 -0.12 -0.15 -0.15
C1600000 0.00 0.06 0.14 0.21 0.29 0.37 0.51 0.45 0.44
C1700000 0.00 0.05 0.08 0.13 0.17 0.21 0.29 0.26 0.25
C1800000 0.25 0.28 0.30 0.34 0.37 0.41 0.48 0.46 0.47
C2000000 -0.10 -0.05 0.01 0.06 0.11 0.15 0.22 0.19 0.19
C2200000 -0.02 0.02 0.06 0.09 0.12 0.17 0.22 0.19 0.18
C2300000 -0.03 0.01 0.05 0.09 0.16 0.22 0.39 0.27 0.28
C2400000 -0.02 0.08 0.18 0.27 0.36 0.43 0.51 0.49 0.47
C2500000 -0.02 0.02 0.07 0.10 0.14 0.17 0.21 0.21 0.21
C2600000 -0.04 -0.02 0.01 0.03 0.05 0.07 0.10 0.10 0.11
C2700000 -0.01 0.05 0.10 0.15 0.19 0.23 0.28 0.27 0.28
C2800000 0.00 0.05 0.10 0.15 0.19 0.23 0.29 0.28 0.30
C2900000 0.00 0.03 0.04 0.03 0.04 0.08 0.11 0.06 0.04
C3100000 -0.13 -0.12 -0.10 -0.08 -0.07 -0.04 0.03 -0.01 0.00
C3200000 0.13 0.15 0.16 0.17 0.20 0.21 0.26 0.23 0.23
For the aggregate names of the two-digit groups see[Table 2.9,
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Table 2.14: Correlations between the monthly growth rate of output and the ifo time series of the
ifo Business Climate

lead/lags -6 -5 -4 -3 -2 -1 0 1 2

C1000000 -0.04 -0.04 -0.06 -0.03 -0.05 -0.11 0.06 -0.01 -0.04
C1100000 0.03 0.00 -0.02 0.02 -0.09 -0.30 0.29 0.09 -0.02
C1300000 -0.08 -0.10 -0.09 -0.08 -0.09 -0.12 0.01 -0.03 -0.03
C1400000 -0.04 -0.05 -0.05 -0.05 -0.06 -0.07 -0.02 -0.04 -0.05
C1500000 -0.06 -0.08 -0.09 -0.09 -0.12 -0.18 0.02 -0.03 -0.05
C1600000 -0.06 -0.11 -0.08 -0.09 -0.10 -0.22 0.21 0.10 0.09
C1700000 -0.06 -0.04 -0.08 -0.07 -0.06 -0.12 0.11 0.06 0.07
C1800000 0.01 0.01 0.00 -0.01 -0.03 -0.08 0.14 0.09 0.08
C2000000 -0.10 -0.12 -0.11 -0.11 -0.09 -0.14 0.11 0.05 0.07
C2200000 -0.07 -0.06 -0.06 -0.07 -0.08 -0.10 0.08 0.06 0.05
C2300000 -0.01 -0.04 -0.06 -0.08 -0.08 -0.24 0.23 0.07 0.08
C2400000 -0.18 -0.18 -0.21 -0.18 -0.15 -0.18 0.16 0.12 0.15
C2500000 -0.09 -0.09 -0.08 -0.07 -0.07 -0.08 0.06 0.06 0.05
C2600000 -0.06 -0.05 -0.06 -0.04 -0.03 -0.05 0.03 0.01 0.01
C2700000 -0.11 -0.09 -0.08 -0.07 -0.05 -0.08 0.07 0.05 0.06
C2800000 -0.07 -0.07 -0.06 -0.03 -0.04 -0.10 0.09 0.04 0.03
C2900000 0.00 0.00 0.02 0.00 -0.11 -0.21 0.02 0.06 0.04
C3100000 -0.03 -0.04 -0.05 -0.04 -0.04 -0.14 0.08 -0.01 0.00
C3200000 0.01 0.01 0.00 0.00 -0.01 -0.05 0.09 0.04 0.03
For the aggregate names of the two-digit groups see[Table 2.9|
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Figure 2.7: Standard questions in manufacturing
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Figure 2.8: Special questions in manufacturing, part 1
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Figure 2.9: Special questions in manufacturing, part 2
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2.4 The ifo Business Survey Trade

SABINE RUMSCHEIDT, RAFFAELA SEITZ

2.4.1 Beginnings and Development of the Panel

In 1950, one year after the launch of the ifo Business Survey in the manufacturing industry,
the ifo Institute extended the survey to the retailing sector. Data on current developments in
this sector can, amongst other things, provide valuable information on private consumption
in Germany. In 1951, the wholesale sector was included. Companies from this sector provide
trade goods to the retail sector as well as to manufacturing and construction companies
and are therefore closely linked to general economic development. The results of the ifo
Business Survey trade are incorporated into the calculation of the ifo Business Climate Index
for Germany. Since 1991, i.e., after reunification, survey results of the trade sector have been
available for Germany as a whole, as well as for some federal states with a sufficient number
of participating trade companies, such as Bavaria, Baden-Wurttemberg, and Saxony.

2.4.2 Descriptive Statistics

As in the other surveyed sectors, companies from all over Germany take part in the ifo Busi-
ness Survey trade. However, persuading trade companies to participate in the voluntary
survey tends to be more difficult compared to other economic sectors, e.g., the manufactur-
ing industry. This may be because many companies in this sector operate in markets with
narrow regional boundaries and are therefore less interested in the overall nationwide re-
sults. Nevertheless, the number of participants has increased continuously over the years. In
2021, questionnaires were sent out monthly to an average of around 2,550 companies in the
trade sector. The response rate was approximately 65% which resulted in an average of 1,650
completed questionnaires per month. The number of companies is nearly equally divided
between the wholesale and retail sector.

2.4.3 Questionnaire

Apart from an additional quarterly question on customer traffic in retail, the questionnaires for
wholesale and retail do not differ. As in other sectors, the questionnaire is divided in monthly
standard questions and special questions with quarterly, semi-annual, or annual rhythms as
well as one-off supplementary questions.

The standard questions cover the current situation and developments in the previous month
as well as expectations and plans for the near future. In total, the questionnaire for the trade
sector includes nine standard questions (Figure 2.15). On a quarterly basis, in January, April,
July, and October, the survey questionnaire contains additional questions around constraints

40 Handbook of ifo Surveys



2 Theifo Business Survey

for the companies” sales activity. Moreover, in March, June, September, and December, the
participants are asked about loan negotiations with banks (Section[4.6). Twice a year, in
March and November, participants are asked about their investment activity. The investment
question is subdivided into different areas, e.g. buildings and equipment (Section[4.7). At
the end of the chapter Figures2.16/and[2.17]show the exact wording of all questions. Over
time, there have been only slight changes in the content and wording of the questionnaires.
These changes mainly resulted from the harmonization of the surveys at the European level,
as suggested by the EU.

In addition to the regularly recurring questions, one-off supplementary questions can also
be asked. These supplementary questions mainly deal with current economic policy issues
or cover variables that are interesting for research projects. Supplementary questions can
be cross-sectoral (i.e. they are simultaneously asked in manufacturing, construction and the
service sector) or only relate to trade-specific issues (e.g. questions on online trade). The
results are usually presented in research papers or as a summary in the ifo Schnelldienst. For
more information on supplementary questions see Section{4.13

2.4.4 Methodology and Aggregation

The procedure of the monthly Business Survey trade follows the processes as described in
Section[2.2] The surveyed trade areas are based on the Statistical classification of economic
activities by the Federal Statistical Office Federal Statistical Office (2009). The trade sector
can be found in Section G (Trade). Specific digits are used for further subdivision of the trade
sector. Each additional digit that is not zero indicates that the level is a subordinate level (for
example, G47.00 is retail trade, G47.50 is retail trade with household equipment, G47.51 is
retail trade with textiles).

Each participating company is assigned to a trade area from the official classification of
economic activities. If a company sells different products or product groups, it is assigned
to the product group that generates the highest sales. Alternatively, companies can answer
several questionnaires that are explicitly assigned to different product groups.

All relevant areas of the retail and wholesale trade sector are covered in the ifo Business
Survey trade. Only maintenance and repair of motor vehicles (G45.2) and wholesale on a fee
or contract basis (G46.1) are excluded. [Table 2.15|lists all areas covered (3-digit) in the survey
with the respective percentage weight. Due to the large number of products, the individual
product groups that are more detailed than the 3-digit range cannot all be listed here. A
detailed list can be found in the official economic branch classification, see Federal Statistical
Office (2009).

Results are calculated for all trade areas with a sufficient number of participants (also for trade
areas more detailed than the 3-digit level). In addition to the trade areas from the official
classification, results are also calculated according to functional trade aspects (Table 2.16).
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Table 2.15: Covered trade areas

2-Digit  3-Digit Description

G46 Wholesale trade (including motor vehicles and motorcycles)
G46.2 Wholesale of agricultural raw materials and live animals
G46.3 Wholesale of food, beverages and tobacco
G46.4 Wholesale of household goods
G46.5 Wholesale of information and communication equipment
G46.6 Wholesale of other machinery, equipment and supplies
G46.7 Other specialised wholesale
G45.1 Wholesale trade of motor vehicles, motorcycles, and parts

G471 Retail trade (including motor vehicles and motorcycles)
G471.1 Retail sale in non-specialised stores
G47.2 Retail sale of food, beverages and tobacco in specialised stores
G47.3 Retail sale of food, beverages and tobacco in specialised stores
G47.4 Retail sale of food, beverages and tobacco in specialised stores
G471.5 Retail sale of other household equipment in specialised stores
G47.6 Retail sale of cultural and recreation goods in specialised stores
G47.7 Retail sale of other goods in specialised stores
G47.9 Retail trade not in stores, stalls or markets
G45.2 Retail trade of motor vehicles, motorcycles, and parts

For the aggregation, each company first receives an individual weight based on their annual
turnover. Therefore, the companies are asked to classify themselves into predefined turnover
size classes when they first join the survey and once a year thereafter. [Table 2.17| shows
the relationship between the turnover size classes and the weighting factor. The weighting
points increase disproportionately to the weighting characteristic (sales) to mitigate the
oversubscription of results by large companies.

Subsequently, the bottom-up aggregation of the companies’ answers is carried out along
the aggregation hierarchy that represents Group G of the official classification of economic
activities. The answers from the lowest level of the hierarchy (product level) go into the next

Table 2.16: Functional trade areas

Wholesaling Retailing

Production related trade Durable consumer goods

+ Intermediate goods Non-durable consumer goods
+ Capital goods Food and beverages
Consumer goods

+ Durable consumer goods
+ Non-durable consumer goods
+ Food and beverages
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Table 2.17: Company weights in the trade sector based on turnover

Turnover/year (in million €) Weighting factor

< 0.25 1

025 < 0.5 2
0.5 < 1.0 3
1.0 < 2.5 4
2.5 < 5.0 5
5.0 < 12.5 6
12.5 < 25.0 7
25.0 < 50.0 8
50.0 < 1,000 9
> 1,000 10

higher group until the 2-digit level (wholesale and retail). Finally wholesale trade (61%) and
retail trade (39%) are weighted together to form results for the whole trade sector.

2.4.5 Results

The first results of the ifo Business Survey trade were published in 1950 (retail trade) and 1951
(wholesale trade) and have been of widespread interest ever since. The results are published
monthly in graphic and tabular form in the “ifo Konjunkturperspektiven” and in a press release.
Sector specific graphic and tabular reports are also provided for all participating companies as
well as for economic decision-makers, the press, and other interested institutions or persons.

Figure[2.10a|shows the balances for the current business situation, business expectations,
and business climate in wholesale trade from 2000 to December 2021. Until around 2005,
the participating companies rated their business situation and business expectations more
often as “bad” or “less favourable” than “good” or “more favourable”. As of 2005, an increase
in positive assessments can be seen: Between 2006 and 2007, all the presented indicators
reached a positive value. The economic crisis of 2008/2009 is clearly visible. In particular,
business expectations declined with a time lead: A negative value was already reached in
November 2007, while the balance of the current business situation remained positive until
autumn 2008. In early 2010, the business climate turned positive again and the responses
settled at a higher level overall. During the following decade the indicators settled at this
higher level, bar some fluctuations, for example during the euro crisis in 2013. In 2019, Brexit
and trade conflicts had a negative impact. The outbreak of the Covid pandemic and the
resulting lock-downs and restrictions had a widely negative impact on the economy, which
was also clearly visible in the business climate for the wholesale sector.

Asshownin Figure|2.10blfor retail trade, the results show a very similar development compared
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Figure 2.10: ifo Business Climate and its sub-indicators

(a) Wholesale

(b) Retail
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to wholesale trade. Here, after the financial and economic crisis, the results also remained at
a significantly higher level. Strikingly, following this turning point, the current situation was
consistently rated better than the business expectations in both retail trade and in wholesale
trade; before the 2008/2009 crisis, the opposite was the case.

2.4.6 Relationship between the Standard Questions

Figures[2.11aland[2.11b|show the development of the following indicators for wholesale and
retail trade: stock assessment, price expectations, order plans and employment plans. The
indicators employment plans and order plans show a similar development. According to the
results of the ifo Business Survey, inventory levels tend to be considered “too high” when
respondents expect sales prices to fall. Similarly, the propensity to order and the willingness
to hire employees tends to decrease when stock levels are considered “too high” and vice
versa. In wholesale and retail trade the price expectations started to rise in Spring 2021. They
then settled at a higher level and eventually reached their historic record level.

[Table 2.18|shows the cross-correlation between the main indicators of the ifo Business Survey
in wholesale and retail trade. There is a very strong correlation between most indicators. In
wholesale trade, there are especially strong correlations between the business climate, the
business situation, the order expectations and the employee plans. The same is true for the
retail trade.

2.4.7 Special Evaluations and Analyses

Theresults of the ifo Business Survey are regularly summarized and analyzed in the journal “ifo
Schnelldienst”. The series ifo “Branchen im Fokus” deals with the development of individual
trade sectors (e.g. Demmelhuber2021) or with all kinds of questions posed in the ifo Business
Survey (Demmelhuber et al.[2022).

Rumscheidt (2017) compared the indicators of the ifo Business Survey in wholesale trade with
the official monthly statistics of the Federal Statistical Office, in order to examine whether
the data collected by the ifo Institute could reflect the real development in wholesale trade.
A correlation analysis was carried out to determine the extent to which the ifo indicators
correspond to the official monthly statistics. As the great advantage of the ifo data is the
prompt publication of the results at the end of each month, the indicators from the ifo Business
Survey in wholesale trade were also tested for their forecasting characteristics and suitability
as early indicators. The time series were therefore shifted in time to determine when the
correlation was stronger, one question being, for example, whether it could be assumed that
the ifo time series is one to three months ahead of the official data.

The analysis showed that the quality of the ifo indicators for wholesale trade is high and that
they reflect the real economic development well. As can be seen in Figures[2.12,[2.13] and
many indicators collected by the ifo Institute in the wholesale sector show a similar
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Figure 2.11: Stock assessment, price, employee and ordering expectations in trade

(a) Wholesale

(b) Retail
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Table 2.18: Cross-correlation between the main indicators of the ifo Business Survey in the trade

sector
Wholesale
BC BS BE ST PD TO PE EP OE
BC 1.000
BS 0.950 1.000
BE 0.873 0.677 1.000
ST -0.612 -0.593 -0.523 1.000
PD 0.589 0.597 0.462 -0.770 1.000
TO 0.848 0.851 0.674 -0.658 0.693 1.000
PE 0.588 0.558 0.520 -0.773 0.944 0.671 1.000
EP 0.933 0.967 0.689 -0.585 0.546 0.783 0.518 1.000
OE 0.949 0.903 0.830 -0.773 0.721 0.856 0.722 0.890 1.000
Retail
BC BS BE ST PD TO PE EP OE
BC 1.000
BS 0.949 1.000
BE 0.831 0.612 1.000
ST -0.603 -0.647 -0.369 1.000
PD 0.465 0477 0.324 -0.452 1.000
TO 0.838 0.880 0.546 -0.571 0.426 1.000
PE 0.512 0.512 0.380 -0.491 0.892 0.458 1.000
EP 0.923 0.928 0.672 -0.636 0.576 0.804 0.598 1.000
OE 0.915 0.886 0.734 -0.689 0.615 0.781 0.653 0.876 1.000

BC: Business climate, BS: Business situation, BE: Business expectations, ST: Stocks, PD: Price development, TO:
Turnover, PE: Price expectations, EP: Employment plans, OE: Order expectations.
Source: ifo Business Survey; calculations of the ifo Institute.
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trend to the official monthly wholesale statistics, such as the number employed (Figure 2.12),
sales prices (Figure 2.13), and turnover (Figure 2.14). Tables[2.19}[2.20, and 2.21] show the
correlation measures calculated in each case. [Table 2.21shows the results by branch. As can
be seen, in some cases, very strong correlations were found between the data collected by
the ifo Institute and the official statistics.

Figure 2.12: Employee development in wholesale trade vs. the corresponding ifo time series

Table 2.19: Cross-correlation between employees in wholesale trade and the corresponding time
series from the ifo survey

lead/lags -6 -5 -4 -3 -2 -1 0 1 2

BC 0.814 0.817 0810 0.797 0.780 0.760 0.733 0.763  0.785
BS 0.818 0826 0.829 0.826 0.821 0.813 0.800 0.815 0.823
BE 0.645 0.639 0.619 0592 0559 0.523 0477 0524 0.563
ST -0.567 -0.535 -0.503 -0.467 -0.423 -0.379 -0.334 -0.385 -0.431
TO 0.660 0.660 0.665 0.652 0.647 0.636 0.612 0.639 0.652
EP 0.835 0.844 0.852 0854 0.853 0.842 0.824 0.843 0.855
OE 0.793 0.790 0.783 0.768 0.747 0.722 0.685 0.726  0.753

Highest value in bold.

BC: Business climate, BS: Business situation, BE: Business expectations, ST: Stocks, TO: Turnover, EP: Employment
plans, OE: Order expectations.

Source: Federal Statistical Office; ifo Business Survey; calculations by the ifo Institute.
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Figure 2.13: Sales prices in wholesale trade vs. the corresponding ifo time series

Figure 2.14: Turnover in wholesale trade
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Table 2.20: Cross-correlation between wholesale sales prices and the corresponding time series
from ifo Business Survey

lead/lags -6 -5 -4 -3 -2 -1 0 1 2

BC 0.291 0330 0358 0371 0.380 0.377 0.362 0.372 0.371
BS 0.181 0.229 0.268 0.294 0.319 0.338 0.348 0.344 0.333
BE 0.404 0426 0.431 0421 0404 0369 0.316 0.346 0.362
ST -0.641 -0.672 -0.684 -0.672 -0.657 -0.630 -0.593 -0.647 -0.688
PD 0.562 0.637 069 0.738 0.767 0.789 0.788 0.797 0.785
TO 0.258 0.328 0379 0.408 0.448 0478 0.501 0.483 0.459
PE 0.585 0.649 0.704 0.747 0.783 0.799 0.793 0.804 0.797
OE 0.414 0.464 0499 0.517 0.530 0.532 0.517 0.535 0.539

Highest value in bold.

BC: Business climate, BS: Business situation, BE: Business expectations, ST: Stocks, PD: Price development, TO:
Turnover, PE: Price expectation, OE: Order expectations.

Source: Federal Statistical Office; ifo Business Survey; calculations by the ifo Institute.

Table 2.21: Cross-correlation between turnover in wholesale trade the corresponding time series
from the ifo Business Survey

lead/lags -6 -5 -4 -3 -2 -1 0 1 2

BC 46 0.353 0406 0452 0.48 0.539 0575 0.594 0.586 0.540
BC46.3 0.199 0.191 0.239 0.217 0.240 0.247 0.218 0.309 0.222
BC46.42 0.079 0.082 0.094 0.082 0.133 0.202 0.288 0.321 0.288
BC46.43 0.320 0.374 0.424 0.446 0.485 0549 0.603 0.639 0.573
BC46.44 -0.026 -0.050 -0.023 -0.008 0.001 0.043 0.015 0.048 0.060
BC46.46 -0.354 -0.250 -0.177 -0.160 -0.162 -0.052 -0.063 -0.061 -0.065
BC46.47 0.114 0.103 0.123 0.082 0.133 0.231 0.300 0.369 0.338
BC46.62 0.283 0.385 0.452 0.488 0.568 0.623 0.638 0.680 0.672
BC46.72 0.229 0.287 0339 0392 0.441 0486 0.501 0.519 0.518
BC46.73 0.291 0.331 0380 0.445 0.49 0549 0.637 0.684 0.619
BC46.75 0.328 0.423 0490 0.538 0.601 0.611 0.59 0.578 0.526

Highest value in bold.

BC: Business climate, the numbers afterwards are WZ08-digits.

46: Wholesale trade, 46.3: Wholesale of food, beverages and tobacco, 46.42: Wholesale of clothing and footwear,
46.43: Wholesale of electrical household appliances, 46.44: Wholesale of china and glassware and cleaning
materials, 46.46: "Wholesale of pharmaceutical goods, 46.47: Wholesale of furniture, carpets and lighting
equipment, 46.62: Wholesale of machine tools, 46.72: Wholesale of metals and metal ores, 46.73: Wholesale of
wood, construction materials and sanitary equipment, 46.75: Wholesale of chemical products.

Source: Federal Statistical Office; ifo Business Survey; calculations by the ifo Institute.

50 Handbook of ifo Surveys



2 Theifo Business Survey

Figure 2.15: Standard questions in trade
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Figure 2.16: Special questions in trade, part 1
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Figure 2.17: Special questions in trade, part 2
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2.5 The ifo Business Survey in the Construction Industry

FELIX LEISS

2.5.1 Beginnings and Development of the Panel

The ifo Business Survey in the manufacturing industry was introduced in 1949. It was quickly
supplemented by the ifo Business Survey retail trade in 1950 and the ifo Business Survey
wholesale trade in 1951. The monthly ifo Business Survey in the construction industry (con-
ventional construction without the finishing trades) followed in 1956, with the first surveys
taking place in the federal state of North Rhine-Westphalia before being gradually extended to
the entire territory of the Federal Republic of Germany. Setting up the survey, the ifo Institute
received support from several regional and national construction associations.

Following German reunification, the construction industry had its highest share of gross value
added in 1994, at 7.1%. In the following years, this share fell continuously until 2006, when it
reached its lowest point at 3.8%. Thereafter, the construction sector regained importance. In
2017 it generated 4.9% of Germany’s gross value added. Within the construction sector, about
60% of gross value added is accounted for by construction and about 40% by the finishing
tradesE] The finishing trades, however, have not yet been included in the ifo Business Survey.

2.5.2 Hierarchies in the Construction Industry

The ifo Business Survey in the construction industry has some distinctive features. Instead of
being subdivided according to economic branches as in the official classification of economic
activities of the German Federal Statistical Office (WZ08), the classification is based on the dif-
ferent construction types according to building reports of the official statistics. As can be seen
in[Figure 2.18] the construction of buildings sector is divided into the construction of public
buildings, construction of commercial buildings, and construction of residential buildings.
In construction of residential buildings, buildings with more than three residential units are
again recorded separately. In civil engineering, a distinction is made between construction of
roads and railways and construction of utility projects.

As most enterprises are active in several of the above-mentioned sectors, the questionnaire
for the construction sector differs from those for the other sectors: All six construction types
are surveyed on one questionnaire side-by-side: The participants only fill in the columns
that are relevant for them and thus classify themselves in the corresponding sub-areas of
the construction industry (divisional reports). Some questions, however, relate to the entire

company, to construction of buildings, or to civil engineering (see[Figure 2.24).

3 For companies with 20 or more employees.
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Figure 2.18: Hierarchy of the construction industry

2.5.3 Descriptive Statistics

For the ifo Business Survey in the construction industry, approximately 1,200 companies
receive a questionnaire each month. Typically, about 850 responses can be expected at the
company level. On average, construction companies state that they are active in 2.5 of the
surveyed construction types. This results in about 2,100 reports. Of the approximately 1,200
companies surveyed, around 650 are currently (2022) taking part online.

2.5.4 Questionnaire

In total, the questionnaire for the construction industry comprises 14 monthly standard
questions. These relate to the current situation, past developments, and expectations or
plans for the coming months. The topics of the questions are construction activity, order
backlog, construction prices, construction constraints, the business situation in general, and
capacity utilization (Figures[2.23)and[2.24). In addition to these 14 monthly standard questions,
special questions are also asked at regular intervals (Figure 2.25). Their topics include short-
time work, the use of sub-contractors, the scope of activity of the company, the execution
of orders, the use of rental equipment, special difficulties, and the availability of loans. The
wording and periodicity of some of these questions are defined in the context of harmonizing
business surveys in the European Union. In addition to the monthly standard questions and
the regularly repeated questions ifo also asks supplementary questions that are of current
relevance or cover other aspects of interest. These supplementary questions are asked as
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required (see Section|{4.13).

2.5.5 Methodology and Weighting

The answers of each company receive individual weights based on the number of company
employees. For this purpose, the participants report the average number of persons employed
per year at the end of each year. The weighting points are assigned according to the scheme
shown in[Table 2.22]

Table 2.22: Weighting points in the construction sector

Number of persons employed Weighting Points

1-99 1

100 - 199 2

200 - 349 3

250-499 4

500-699 5

700 - 999 6

1,000 - 1,499 8

1,500 - 1,999 10

2,000 and more 13

The disproportionately low increase of points in the number of employees ensures that large
companies are not overrepresented. In the case of questions concerning the entire company,
as well as companies that report for one construction type only, the weights described above
are directly applicable for weighting the individual reports. In the case of companies that are
active in several sectors of the construction industry, the weighting points are split between
their reports. For this purpose, the share of turnover of the individual construction types
in the total corporate turnover is surveyed annually. The weight of the individual reports is
determined as follows:

Share of turnover
100

Construction type weight = Company weight *

The weighting for each construction type is rounded up to the next whole number. For ex-
ample, a construction company with 800 employees, which generates half of its turnover in
construction of residential buildings, would thus receive a divisional weight of 3 for the report
on construction of residential buildings. The weighted calculation of the results for higher
aggregates (construction of buildings, civil engineering, construction industry) is based on
the respective shares of turnover of the individual construction sector. These are taken from
the official construction statistic, which shows the share of turnover both by economic sector
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(WZ2008) and by type of building. The subdivision by type of building in the official statistic
corresponds to the classification chosen by the ifo Institute. Nationwide, civil engineering is
weighted at 42.5%. Construction of buildings receives a relative weight of 57.5%.

2.5.6 Results and Interpretation
2.5.6.1 Cross Correlations between the Questions

Table 2.23shows the correlation between some of the central indicators of the standard
questionnaire. It shows that there is a high positive correlation between the assessment of the
order backlog and the assessment of the current situation. The general business expectations
of the participants correlate strongly with the expectations for future construction prices, but
even more strongly with the recent development of construction prices.

Table 2.23: Cross-correlation between some of the survey indicators in construction

BC BS BE CDh CE OA PD PE
BC 1.000
BS 0.990 1.000
BE 0.938 0.880 1.000
CD 0.753 0.754 0.686 1.000
CE 0.850 0.821 0.847 0.644 1.000
OA 0.970 0.980 0.863 0.769 0.833 1.000
PD 0.931 0.903 0.921 0.726 0.802 0.883 1.000
PE 0.852 0.804 0.895 0.621 0.751 0.751 0.942 1.000

BC: Business climate, BS: Business situation, BE: Business expectations, CD: Construction activity development,
CE: Construction activity expectations, OA: Order backlog assessment, PD: Price development, PE: Price expecta-
tions.

2.5.6.2 Long-term Development

The construction industry stands out in comparison with the other sectors of the ifo Business
Survey due to its long-term negative average values. The historical average (from January
1991 to December 2021) of the climate indicator is —16.2 points, while the corresponding
indicator in the manufacturing industry has a long-term average of +4.7 points. The indicator
forthe current business situationin the construction industry is on average only —19.8 balance
points (Figure 2.19). Two questions arise: 1. Should current indicator values be interpreted
in relation to the actual zero line or to their average values? 2. Is the current absolute value
of the indicators or their distance from the respective long-term average more suitable for
assessing the economic condition of the industry? In order to answer these questions, it must
be clarified whether the low average values are a product of a pessimistic sentiment or a long
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phase of economic downturn.

Figure 2.19: ifo Business Climate and its sub-indicators in the construction industry

Looking at the results of the ifo Business Survey, it is possible to track the development of the
German construction industry. Starting from reunification, the business situation indicator
initially moved sideways on a slightly negative level (Figure 2.19). The first major declines
occurred in mid-1992, after which the indicator stabilized at around —20 balance points.
However, the next slump followed in 1995, so that at the end of the year the indicator reached
below —50 balance points for the first time. In the years that followed, the indicator remained
below this mark for the most part. One exception to this was the moderate phase of recovery
from the second half of 1998 until the end of 2000, although even there the balance did not
rise above —35 points. In October 2002, the lowest point was reached with —66.4 points. It
was not until the second half of 2004 that the picture changed, and a strong rebound ended
the downward slide. This trend has continued to this day (as of December 2021), only being
interrupted by the financial crisis in 2008/2009, the euro crisis, and the Covid-19 pandemic.

To gain an impression of the long-term economic development and the current situation
in the construction industry, it is also advisable to look at the working day and seasonally
adjusted production index of the Federal Statistical Office for companies with 20 or more
employees. Itis obvious that declining construction output not only leads to poorer utilization
of existing capacities, but also to greater competitive pressure and thus to falling margins.
Such framework conditions make it very difficult to operate profitably and pose difficulties
for many companies. Conversely, increasing building production forms the basis for the
flourishing of the trade. The highest level of construction activity for the companies surveyed
was already reached in 1995. After a ten-year period of declining construction output - with the
exception of the year 1999, in which a small increase was reported - activity reached its lowest
point in 2005. Within ten years, the recorded production had decreased by 36%. The Data
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Figure 2.20: Production index for the construction industry

also shows that, despite the significant increases of recent years, current construction output
has still not reached the level of the record years 1994 and 1995. The development of the
construction industry after 1991 was thus quite turbulent. Reunification was followed by about
five years of growth. The following ten years were characterized by declining construction
output. After the low point was reached in 2005, a longer recovery phase began, which
culminated in a construction boom.

Figure 2.21: Comparison between the assessment of the business situation and the annual growth
rate of the production index
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Figure 2.22: Development of construction activity in the construction industry and rates of changes
of the production index

Figure 2.21/shows both the balanced assessments of the current business situation of the
construction companies on an annual average and the percentage rate of change of the annual
average of the production index for the construction industry. It is striking that the worst
results of the ifo Business Survey fall, as expected, between 1995 and 2005. In the ten-year
period beginning January 1995, the average value of the business situation indicator was
—52.1 balance points. Looking at all other years since reunification, the situation indicator
averaged —2.1 balance points. The strongly negative mean values of the ifo indicators for the
construction industry are therefore likely to be attributable to this long and harsh economic
downturn. However, even in years with rising construction output, the business situation
indicator has regularly failed to achieve a positive value. A certain amount of systematic
pessimism in the construction industry can therefore not be ruled out. A further indication of
a possible bias is provided by another indicator of the ifo Business Survey: Each month, the
participants are asked whether construction activity has risen, remained the same, or fallen
in the past three months. If the balance of this variable is compared with the annual rate of
change in the construction output recorded by the Federal Statistical Office (Figure 2.22), it is
noticeable that the indicator was often able to briefly climb above the zero line in years with
rising construction output, while mostly retaining a negative annual average. The average for
these years is 7.6 balance points. In years with declining construction output, on the other
hand, the average realization of the variable was —19.8 balance points. In summary, it can
be said that the strongly negative average values in the construction industry are primarily
attributable to a long phase of the economic decline, though a certain systematic pessimism
in the response behavior cannot be ruled out either. An interpretation of the current indicator
values in relation to the historical mean values is therefore not appropriate. Nevertheless,
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with balances in the slightly negative range, it should not necessarily be assumed that the
current situation is unfavorable or that construction activity is declining.
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Figure 2.23: Standard questions in construction, front
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Figure 2.24: Standard questions in construction, back
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Figure 2.25: Special questions in construction
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2.6 The ifo Business Survey in the Service Sector

PRZEMYSLAW BRANDT, RAFFAELA SEITZ

2.6.1 Beginnings and Development of the Panel

When the ifo Institute first launched the ifo Business Survey in 1949, only companies from the
manufacturing industry were surveyed. In the following years, the survey was extended to the
retail and wholesale sector as well as to the construction industry. At the time, surveying these
sectors was sufficient to trace the business cycle and the development of the German economy.
However, with the service sector still missing, the largest part of the German economy was
not covered. By around 2000, the gross value-added share of the service sector (excluding
wholesale and retail trade) in Germany had risen to almost 60%. This growth meant that
information about the entire sector and its various sub-sectors also became more important.

Thus, a monthly survey for the service sector was set up in the early 2000s. Over several
years, a panel of participating companies was built, and aggregation hierarchies were defined.
Since 2005, the results of the ifo Business Survey in the service sector have been published
monthly. It should be noted that before the introduction of the ifo Business Survey in the
service sector, individual areas of the sector were covered by regular surveys, although these
were neither carried out monthly nor comprehensive. Examples of these were a business
survey of architects, a survey of IT service providers, and a business survey of leasing com-
panies. Furthermore, the questionnaire was adapted to the respective area and therefore
varied considerably between these individual surveys. A survey with a standardized ques-
tionnaire now covers all service sectors except public service providers (education, health
and social services, and government administration and defence) and the finance sector; it
thus generates comparable results. Due to the relatively short time series in 2005, the values
were initially published in unadjusted form. The publication of the seasonally adjusted values
started when the time series had reached a sufficient length. The results for the service sector
are now also included in the ifo Business Climate Index for Germany.

2.6.2 Descriptive Statistics

In 2022, the monthly number of participantsin the ifo Business Survey in the service sector was
on average 2,500, though that year 4,500 companies received the monthly questionnaire. This
corresponds to an average response rate of 56%. This relatively low rate can be explained by
the fact that new companies are continuously being recruited, while only a certain proportion
of the originally recruited participants always answer the surveys. Companies that have not
participated in the survey for twelve months or longer are removed from the panel. Panel
mortality is a major challenge for a monthly survey and therefore constant recruitment of
new companies is essential.
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2.6.3 Questionnaire

In total, the questionnaire for the service providers consists of twelve monthly standard
questions, which are nearly the same as the standard questions for the other sectors, such
as the manufacturing industry. The topics of these questions are mostly core variables of
the companies, such as the business situation, turnover, employment, or prices; they refer
to the current month, developments in the previous month, and plans or expectations for
the upcoming months. The wording of the questions is based on the guidelines for the
harmonization of business surveys in the European Union. The questionnaire is shown in

Figure 2.28|at the end of this chapter.

In addition to these monthly standard questions, other questions are asked on a regular
basis, quarterly or semi-annually. Topics here are, for example, business constraints, capacity
utilization, investment activity, the banks’ willingness to grant credits, or short-time work.
Figures[2.29/and[2.30|show an overview of the these questions. Furthermore, supplemen-
tary questions can be included in the questionnaire whenever needed. These questions
mainly relate to current relevant economic developments or cover certain aspects of interest.
Section[4.13|presents a selection of these supplementary questions and their results.

2.6.4 Methodology, Hierarchies and Weighting

The calculations of the companies’ answers to aggregated time series follows the same scheme
as described in detail in Subsection Before the calculations can be performed, each
company receives a weighting factor based on its annual turnover. This differs from the man-
ufacturing and construction sectors, in which the firm weights are based on the number of
employed persons. This difference is due to the fact that the number of employees does not
necessarily reflect the economic size of the companies in the service sector. There are big
differences between the various service sectors. For example, turnover in personal services
generally develops linearly with the number of employees, while turnover in business-related
services can vary significantly from the development of the number of employees.
shows the corresponding allocation schemes for the firm weights. These firm weights re-
flect the higher impact of larger companies on the economy. Accordingly, the responses of a
company with annual sales of more than 25 million Euros receive a ten times higher weight
in the calculations than those with annual sales of less than 50,000 Euros. After the individ-
ual responses of the enterprises have been weighted at the micro data level, the balance
calculations and aggregations can be executed.

In addition, each company is assigned to a branch. This occurs at the bottom level of the
current classification of economic activities of the German Federal Statistical Office; the so-
called WZ2008. If a company provides various services, the classification is based on the
company’s principal activity.

Table 2.25[shows all covered service industries that are included in the aggregation for the

66 Handbook of ifo Surveys



2 Theifo Business Survey

Table 2.24: Firm weights in the service sector

Turnover/year (in million €) Weighting factor

< 0.05 1

0.05 < 0.10 2
0.10 < 0.25 3
0.25 < 0.50 4
0.50 < 1.0 5
1.0 < 2.0 6
2.0 < 5.0 7
5.0 < 10.0 8
10.0 < 25.0 9
> 25.0 10

entire service sector. The sections “K - Financial and insurance activities”f|“O - Public admin-
istration and defence; compulsory social insurance”, “P - Education”, and “Q - Human health
and social work activities” as well as Veterinary activities (WZ-2008: 75.00) are part of the
service sector according to the official classification, but are not included in the ifo Business
Survey. The trade sector is also not included as the separate ifo Business Survey trade already
exists (Section[2.4). In addition, the sections “D - Electricity, gas, steam, and air conditioning
supply” and “E - Water supply; sewerage and waste management and remediation activities”,
which are not part of the service sector according to the official classification, are surveyed
but not taken into account in the calculation of the results for the entire service sector.

For the calculation of the aggregated results hierarchies are used. These hierarchies assign
bottom-up which service industries go into higher-level aggregates. The service industries on
the 2-digit level[]|are then aggregated to the overall service sector based on the individual
sector weights. These sector weights are based on the shares of the respective WZ-2-digits of
the total gross value added of all covered industries covered by the ifo Business Survey in the
service sector. The weights are adjusted at least every five years to account for changes in

these shares.|Table 2.25[shows the currently applicable weights.

4 An exception to this rule are the enterprises engaged in "equipment leasing" (WZ-2008: 64.91). Although they
are surveyed, they are not taken into account in the calculation of the overall indicator for the service sector.

> The WZ-2-digits designate the second hierarchical level of the economic branch classification. Higher ranked
are only the “economic sections”, which are marked with letters.
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Table 2.25: Industries included in the overall service sector and their respective weights

WZ08 Code Description Weight
H Transportation and storage

49 Land transport and transport via pipelines 4,51
50 Water transport 1.07
51 Air transport 0.68
52 Warehousing and support activities for transportation 4.50
53 Postal and courier activities 1.42
I Accommodation and food service activities

55 Accommodation 1.44
56 Food and beverage service activities 3.02
J Information and communication

58 Publishing activities 0.42
59 Motion picture, video and tv production; sound recording and music publishing 0.48
60 Programming and broadcasting activities 0.65
61 Telecommunications 3.14
62 Computer programming, consultancy and related activities 3.45
63 Information service activities 0.73
L Real estate activities

68 Real estate activities 35.93
M Professional, scientific and technical activities

69 Legal and accounting activities 3.98
70 Activities of head offices; management consultancy activities 2.02
71 Architectural and engineering activities; technical testing and analysis 3.74
72 Scientific research and development 1.15
73 Advertising and market research 1.83
74 Other professional, scientific and technical activities 0.36
N Administrative and support service activities

77 Rental and leasing activities 6.06
78 Employment activities 2.40
79 Travel agency, tour operator and other reservation service and related activities 0.73
80 Security and investigation activities 0.33
81 Services to buildings and landscape activities 1.75
82 Office administrative, office support and other business support activities 2.64
R Arts, entertainment and recreation

90 Creative, arts and entertainment activities 0.80
91 Libraries, archives, museums and other cultural activities 0.09
92 Gambling and betting activities 1.59
93 Sports, entertainment and recreation activities 1.50
S Other service activities

94 Activities of membership organisations 1.29
95 Repair of computers and personal and household goods 1.04
96 Other personal service activities 5.26

Note: The sections “G - Trade”, “K - Financial and insurance activities”, “O - Public administration and defence;
compulsory social insurance”, “P - Education”, and “Q - Human health and social work activities” as well as
Veterinary activities (WZ-2008: 75.00) are not included in the results for the overall service sector.
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Apart from the results for the entire service sector, results are calculated for all service in-
dustries covered in the hierarchies that have a sufficient number of participants. In addition,
there are also other aggregates calculated by other hierarchies. Examples of such aggregates
are service providers related to consumption, business related service providers, or the event
industry. Moreover, there are results separately calculated for regions or firm-size classes.

2.6.5 Results

The results of the ifo Business Survey in the service sector have been published since 2005.
As an example, [Figure 2.26|shows the three most important time series for the service sector
(business climate, assessment of business situation, and business expectations). In the period
between 2005 to 2007, the evaluation of the current situation was increasingly positive. The
business expectations were also positive. Thus, the business climate in the service sector
improved. At the beginning of 2007, however, optimistic expectations gradually gave way
to neutral and pessimistic outlooks. During the economic crisis, the balance of the current
business situation was for some months even negative, with business climate and business
expectations reaching their lowest levels in December 2008. The business situation followed
the development of the business expectations and reached its lowest value in July of 2009.
By the end of 2010, the indicators had recovered to the same level as before the financial
crisis. The euro crisis of 2012 can also be seen in the data. At the end of 2017, the business
climate indicator rose to a new record level, unchallenged until now. However, it had already
been fluctuating at a high level since mid-2015 with values between 24 and 32 points. At the
end of 2018, the indicator started to decline. The outbreak of the Corona pandemic and the
resulting lockdowns and restrictions marked the strongest decline of the business climate. A
long recovery followed. In 2022, geopolitical crises and uncertainties related to energy supply
led to pessimistic business expectations. However, the business situation was still mainly
assessed positive.

A comparison with the manufacturing sector shows that the development of the business
climate indicators of the two sectors was similar until 2011 (Figure 2.27). According to the
business climate, however, the manufacturing industry felt the effects of the economic crisis
more strongly. Similarly, the decline of the climate indicator in the years 2011 to 2012 was
much more pronounced in the manufacturing sector than in the service sector. In the period
between 2011 to 2016 the business climate was consistently more positive in the service
sector than in the manufacturing industry. Afterwards, the two time series almost converged
in 2017, and followed an almost identical trajectory until April of 2018. Subsequently, the
business climate of the manufacturing industry declined and in 2019 became negative. One
reason was growing uncertainty surrounding the economic development due to Brexit and
growing trade conflicts. Meanwhile, the climate of the service sector maintained its level and
only started to decline in the second half of 2019. During the Corona pandemic, some service
industries (e.g., accommodation, food service activities, travel agencies) were hit especially
hard by governmental restrictions. Therefore, the recovery of the business climate after the
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Figure 2.26: ifo Business Climate and its sub-indicators in the service sector

Figure 2.27: ifo Business Climate of the service sector compared to the manufacturing industry
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first lockdown was not as smooth as in the manufacturing industry.

[Table 2.26]shows the correlations of the standard time series of the service sector. The highest
correlation is achieved by the time series for the business situation and for the order backlog
assessment. In addition, the business climate indicator shows high correlations with its two
sub-components and the employee plans. Moreover, the employment plans seem to show a
certain synchronism with the business climate and the business situation and order backlog
assessments. The price expectations show the highest correlations when compared with the
time series for the employee plans and order backlog assessment. The turnover compared to

last year and last month also show a high correlation.

Table 2.26: Contemporaneous correlation between the monthly standard questions

BC BS BE EP PE TE TY D OA
BC 1.000
BS 0.922  1.000
BE 0.861  0.597  1.000
EP 0.888 0.896 0.665  1.000
PE 0.688 0.782 0.399 0.838 1.000
TE 0.831 0.716 0.787 0.836 0.661 1.000
TY 0.826 0.849 0.600 0.818 0.688 0.693  1.000
D 0.848 0.785 0.729 0.794 0594 0.772 0.893 1.000
OA 0.851 0.966 0.495 0.891 0.827 0.694 0.809 0.725 1.000

BC: Business climate, BS: Business situation, BE: Business expectations, EP: Employment plans, PE: Price
expectations, TE: Turnover expectations, TY: Turnover development compared to the same month last year, TD:
Turnover development in the previous month, OA: Order backlog assessment.
Source: ifo Business Survey.
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Figure 2.28: Standard questions in services
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Figure 2.29: Special questions in services, part 1
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Figure 2.30: Special questions in services, part 2
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2.7 On the Representativeness of the ifo Business Survey

MAGDOLNA HIERSEMENZEL, STEFAN SAUER, KLAUS WOHLRABE

2.7.1 Introduction

From the results of the ifo Business Survey, one should be able to draw the most reliable and
robust conclusions possible about developments in the German economy. This applies to
both the analyses at the aggregate level with the business cycle indicators and to scientific
evaluations at the level of the anonymized micro data. To ensure this, the panel of survey
participants must meet various requirements in order to provide as accurate a picture as
possible of the business landscape in Germany. Though full surveys of all companies would
be desirable, they are neither practical nor feasible. Moreover, participation in the ifo surveys
is voluntary. Therefore, the ifo Business Survey is based on a sample of companies active in
Germany. The sample size must be of a certain size to provide solid results. In this context,
it is important to cover all the important economic sectors (professional representation)
as well as a sufficiently large share of companies (company representation). Furthermore,
so-called selection effects, which would lead to systematic distortions of the results, must
be avoided. Therefore, it is important to ensure that both the regional composition of the
participants and the distribution of the companies by size and economic sector roughly reflect
the composition of all German companies. Generally, the sample has to accurately reflect the
essential properties of the population of all German companies.

2.7.2 Panel Size and Representativeness by Economic Sector

The panel of participating companies is designed to obtain meaningful results and to draw
accurate conclusions not only for the overall economy, but for various economic sectors as well.
[Table 2.27|provides an overview of the average monthly number of participants in 2021 for all
economic sectors covered by the ifo Business Su rveyﬁ It also shows how many employees
the participating companies have, compared to all companies in Germany. The survey panels
for manufacturing and construction, for example, cover around 15% of all employees in these
sectors. For manufacturing of motor vehicles, more than 50% of the workforce is covered in
the sample of surveyed companies. The figures for retail and wholesale trade are at 9% and
10% respectively. In the service sector, the ifo Business Survey covers 4.5% of the workforce.
Within the service sector, the information and communication sector has the highest coverage
of the workforce, at 17%.

6 Strictly speaking, it is the number of questionnaires received and not the number of companies that is shown
here. In the construction sector, there are many companies that fill out several questionnaires per month because
they cover different types of construction. This is also true for some large companies in manufacturing, if they
cover different sectors.
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Table 2.27: Number of participants and coverage by industries

Sector Participantsinthe  Employees Employees Coverage rate
ifo Business Survey covered total
Manufacturing 2,105 1,049,355 6,833,142 15.4%
Food, beverages, tobacco 117 18,196 727,118 2.5%
Textiles, wearing apparel, leather 66 6,603 115,980 5.7%
Wood, paper, printing 210 27,217 353,102 1.7%
Chemicals, coke and petroleum, pharmaceu- 141 84,232 525,524 16.0%
tical products
Rubber, plastic, glass, non-metallic mineral 271 58,587 597,659 9.8%
products
Basic metals and metal products 431 82,051 1,067,512 1.7%
Computer, electronic and optical products 120 19,920 415,809 4.8%
Electrical equipment 166 47,499 354,330 13.4%
Machinery 401 140,591 1,045,778 13.4%
Motor vehicles 81 466,857 906,571 51.5%
Manufacturing of other products 101 97,602 723,759 13.5%
Electricity, water, waste management 55 7,808 516,550 1.5%
Construction 2,754 83,526 550,652 15.2%
Trade 1,651 351,517 4,013,504 8.8%
Motor vehicles 104 5,344 313,270 1.7%
Wholesale trade 812 122,306 1,195,800 10.2%
Retail trade 735 223,867 2,504,434 8.9%
Service sector 2,274 508,034 11,329,199 4.5%
Transportation and storage 216 79,264 1,917,373 4.1%
Accommodation and food service activities 219 9,799 1,026,749 1.0%
Information and Communication 343 210,935 1,241,842 17.0%
Financial and insurance activities 66 14,088 976,730 1.4%
Real estate 71 4,786 297,216 1.6%
Professional, scientific and technical activi- 803 101,173 2,406,856 4.2%
ties
Administrative and support service activities 308 74,642 2,317,457 3.2%
Arts, entertainment and recreation 103 4,693 294,955 1.6%
Others 145 8,654 850,021 1.0%

Note: Monthly averages for the year 2021.
Sources: ifo Business Survey; Federal Statistical Office.
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Overall, the ifo Business Survey focuses on industries that are particularly cyclical and thus
provide good signals for general economic developments. This is especially true for the
manufacturing sector. By contrast, other sectors, such as agriculture, public services, finance,
or healthcare, are hardly or not at all covered by the surveys. They are characterized less
by cyclical than by structural developments. However, information from surveys can also
be very valuable for less cyclical economic sectors, especially in crisis situations such as the
Covid-19 pandemic. For this reason, the ifo Institute aims to further increase the number of
participants in areas that have not been so well covered to date. Furthermore, there are plans
to include additional sectors, such as finishing trades in the construction sector, that have not
so far been part of the survey.

[Table 2.28shows the distribution of companies in the ifo survey by industry in relation to
the distribution of companies in Germany as a whole, the number of employees, and gross
value added (GVA) for 20217 It can be seen that the distribution is in part very close to
the comparative figures. For example, in manufacturing the number of firms is relatively
overrepresented in the ifo survey, but also relatively close to the values of the GVA and the
number of employees. In the trade sector this is to some extent reversed: The number of
companies is relatively well represented and the GVA is slightly underrepresented.

Table 2.28: Distribution of the survey participants compared to the population in Germany

ifo Business Survey Distribution of German firms by
Count Count  Employees  Value Added

Manufacturing 32.6 8.2 26.2 345
Electricity, water, waste management 0.9 3.2 2.2 47
Construction 11.9 14.6 8.4 6.9
Trade 26.9 22.3 20.9 17.6
Transportation and storage 35 4.1 7.5 6.1
Accommodation and food service activities 3.6 9.2 8.0 2.8
Information and Communication 5.1 49 4.8 7.2
Real estate 1.2 6.2 1.8 3.8
Professional, scientific and technical activi- 11.0 18.9 8.8 9.1
ties

Administrative and support service activities 3.2 8.4 11.3 7.3

Note: Monthly averages for the year 2021.
Sources: ifo Business Survey; Federal Statistical Office.

2.7.3 Coverage by Firm Size

Table 2.29[shows the shares of participants in the panel of the ifo Business Survey by company
size compared to all German companies

7 The percentage distribution of companies differs somewhat from that in[Table 2.27|because it counts the
number of companies, rather than the number of responses.

8 The official figures are provided by the Federal Statistical Office in the statistics for small and medium-sized
enterprises (code 48121). The data here is limited to the manufacturing, energy, water, and waste disposal sectors,
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Table 2.29: Distribution of the ifo Business Survey panel by industry and size

small medium large
Manufacturing 12.7 12.2 7.8
Electricity, water, waste management 0.5 0.3 0.1
Construction 6.4 4.5 1.0
Trade 18.5 6.5 1.9
Transportation and storage 1.8 1.2 0.6
Accommodation and food service activities 2.5 1.0 0.1
Information and Communication 3.3 1.5 0.4
Real estate 0.8 0.3 0.1
Professional, scientific and technical activities 8.3 2.2 0.4
Administrative and support service activities 1.8 1.0 0.4
Total 56.6 30.8 12.6
Distribution of German firms by
Count 96.8 2.6 0.6
Employees 39.7 16.6 43.7
Value Added 26.4 15.7 58.0

Notes: Definition of size classes: small = 1-49 employees, medium = 50-249 employees, large = 250+ employees,
shares in %. Monthly averages for the year 2021.
Sources: ifo Business Survey; Federal Statistical Office.

It can be seen that the distribution in the ifo Panel is between the actual distribution in the
overall population and the weighted distributions according to the number of employees
and gross value added, so that even without weighting a very good picture of the German
economy emerges. This is an excellent compromise, since an enormous number of small
companies would be needed for an exact representation of the size class distribution. The
focus of the panel composition was more on achieving the greatest possible coverage of
gross value added and workforce in the overall economy, as well as in the various sectors
of the economy. Since gross value added tends to increase with company size, the focus is
usually more on large and medium-sized companies. As a result, self-employed persons and
micro-enterprises account for a smaller share in the panel of the ifo Business Survey than in
the overall economy. They are generally not considered a driving force for overall economic
developments. However, in order to provide even more in-depth results for this group in the
future, which can be of great interest especially in times of crisis, the ifo Institute is currently
systematically expanding the number of participating micro-enterprises and self-employed

as well as construction, trade, accommodation, and food services, and business-related service providers.
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persons (Section . In conclusion, however, it can be emphasized that at the sector level
sufficient numbers of survey participants are already available for all company size classes.

2.7.4 Regional Numbers of Participants

A further essential property of the panel is the regional distribution of the participating com-
panies. To obtain a picture of the entire German economy, it is important that all regions
are sufficiently represented in the sample. [Table 2.30]shows the average monthly number of
participants in 2021 for all 16 German federal states. It illustrates that the regional distribution
of companies in the panel is relatively close to the distribution of all companies within Ger-
many. German states with a high share of Germany’s gross domestic product, such as Bavaria,
North Rhine-Westphalia, and Baden-Wurttemberg, are also most strongly represented in the
business surveys.

A sufficiently large number of participants in all sectors even makes it possible to calculate
business cycle indicators at the federal state level (Lehmann et al.[2019,2022). Thus, monthly
results are calculated for the states of Baden-Wurttemberg, Bavaria, Hesse, Lower Saxony,
North Rhine-Westphalia and Saxony (for more information see Sectionl4.1).
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2.7.5 Conclusion and Outlook

In summary, various criteria apply for the representativeness of a panel for business surveys.
Compiling the panel of the ifo Business Survey, all these criteria were taken into consideration,
including good representativeness both for the calculation of business cycle indicators and
for economic analyses at the level of the anonymized microdata.

Nevertheless, the ifo Institute is striving for a continuous expansion of the survey panel. The
panel will be increased in the economic sectors already covered, and sectors that are not yet
covered will be added. The panel with self-employed persons and microenterprises will also
be expanded, enabling even greater in-depth analyses in the future.

Besides the representativeness of the panel, it is also very important that competent person(s)
within the participating companies fill out the questionnaire. They should be at the top of
the companies’ hierarchy and therefore have all the information they need to answer the
questions at any given time. The next chapter shows that the participants at the ifo Business
Survey also fulfill this requirement.
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2.8 The Mood from the Boardroom - Who answers the
Questionnaires of the ifo Business Survey?

JONAS HENNRICH, STEFAN SAUER, KLAUS WOHLRABE

To be able to draw meaningful and reliable conclusions about the German economy and
its various sectors, the survey results of the ifo Business Survey must meet several criteria.
Among other things, the questions posed must ask for suitable variables and be formulated in
a neutral and comprehensible way. In addition, the panel of participating companies must
be large enough and roughly reflect the actual structure of the German economy in terms of
economic sectors, regions, and company sizes. This must be the case to avoid distortions in
the results. Section[2.7]shows that the ifo Business Survey meets these conditions and that
the panelis representative of the German economy.

The person(s) within a firm answering the questionnaire play another crucial role. They should
bein a position inthe company hierarchy that makes it possible for them to access the relevant
information and data for answering all questions without much effort. It is also important for
research based on microdata that the decision-makers in the companies answer the questions.
Current scientific analyses using the microdata of the ifo Business Survey are for example
Link et al. (2023) and Dovern et al. (2023a).

The media coverage of the ifo Business Climate Index for Germany frequently refers to the
mood in German boardrooms or the mood in the German economy in general. The ifo Institute
has also used this formulation in its press releases (ifo Institute 2023). This section answers
whether this formulation is accurate by examining who fills in the questionnaires of the
monthly ifo Business Survey.

Sauer and Wohlrabe (2019) already showed that 77.3% of the responses at the end of the year
2018 came directly from the management of the participating companies and that more than
80% of the respondents were owners, CEOs, authorized officers, or board members. The ifo
Institute is making great efforts to expand the panel of participants. Therefore, since 2018,
especially a lot of small enterprises and self-employed workers have been added (Sauer and
Wohlrabe|2022b). For this reason, a supplementary question was asked again in May 2023 to
get information on the department and position of the persons completing the survey. This
was done to identify any changes in the results obtained at the study from 2019. The exact
questions were as follows:

1. In which area of your company / operation is the questionnaire for the ifo Business
Surveys usually filled out?

- Management

82 Handbook of ifo Surveys



2 Theifo Business Survey

Finance / Controlling / Accounting
Sales / Marketing

Production’]
other, namely:

2. Which designation mostly corresponds to the position of the person usually filling in?

Owner
CEO / Authorized Officer / Board member
Head of Department

Team Leader
Clerk

other, namely:

When evaluating these questions, no weighting of the responses by firm size was applied.
In addition, the responses of self-employed workers were not considered. Table[2.31|shows
the distribution of responses by department of the persons completing the survey. Clearly
the largest share of answers comes from management (79.8%). This share is even slightly
higher than in 2018, which means that most questionnaires are still answered at the company
management level. In trade (87.9%) and in service (85.0%) the values are even higher, while in
manufacturing (70.8%) and in construction (75.2%) they are somewhat below the total value.
With 14.7%, the second highest number of responses originate from the areas of finance,
controlling, and accounting, perhaps explained by the fact that employees in these areas
generally have easy access to the information they need to answer the survey. In these areas,
the response rate in manufacturing (19.8%) and construction (21.3%) is higher than in trade
(8.9%) and the service sector (11.2%). In some major industries like mechanical engineering,
car manufacturing, and electrical engineering, a quarter of the answers come from this area.
The shares of responses from the departments of sales and marketing (3.0%), production
(0.4%), and other departments (2.0%) are comparatively low.

Table 2.31: Distribution of responses by department

Total Manufacturing Construction Trade Service

Management 79.8% 70.8% 75.2% 87.9% 85.0%
Finance / Controlling / 14.7% 19.8% 21.3% 8.9% 11.2%
Accounting

Sales / Marketing 3.0% 6.3% 0.7% 2.0% 1.3%
Production 0.4% 1.1% 0.5% 0.0% 0.0%
Other 2.0% 2.0% 2.3% 1.2% 2.5%

® The production category was only offered for selection in the manufacturing and construction sector. The
category was omitted in the trade sector and in the service sector.
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In addition, the supplementary question examines which position the person completing
the survey has within the company (Table[2.32). It is evident that the questionnaire is pre-
dominantly filled out by the owner of the company. It is also apparent that owners represent
the largest share of respondents in each economic sector. This is especially the case in the
service sector (57.4%), trade (63.4%), and retail which stands out with an owner share of 72%.
In manufacturing the reports almost equally often originate from the owner as well as from
the management level (40%). The second highest number of responses come from CEOs,
authorized officers, or board members. Taking these two categories together as the company
management level, we arrive at a share of around 86%. For the remaining responses, heads
of department (6.7%), team leaders (1.3%), clerks (4.2%), or workers in other positions (2.1%)
are responsible.

Table 2.32: Distribution of responses by position

Total Manufacturing Construction Trade Service

Owner 51.9% 40.3% 46.6% 63.4% 57.4%
CEO / Authorized Officer / 33.8% 40.0% 33.4% 28.6% 31.5%
Board Member

Head of Department 6.7% 9.9% 7.0% 4.0% 5.1%
Team Leader 1.3% 2.0% 1.7% 0.6% 1.1%
Clerk 4.2% 5.5% 9.1% 1.9% 2.7%
Other 2.1% 2.3% 2.2% 1.6% 2.3%

Differences become evident as soon as a distinction according to size classes is made (Fig-
ure Owners of large enterprises answer the questionnaires significantly less often
(27.0%) than their counterparts at small and medium-sized enterprises (SMEs) with 57.6%.
Accordingly, at large companies CEOs, authorized officers, or board members provide the
responses more frequently (46.4%) than at SMEs (30.9%). When aggregated to the entire
management level, it is consequently less likely that the answers come from executives at
large companies (73.4%) than at small and medium-sized companies (88.5%). Instead, at large
companies itis more likely that department heads or team leaders fill in the questionnaire
(15.4%) than at SMEs (6.3%). This can be partly explained by the fact that the ifo Business
Survey is conducted at the product level of the companies. This means that a large company
with multiple divisions or locations may submit multiple reports. For these branches of the
company, department heads or team leaders are more likely to fill in the questionnaire.

About three-quarters of the companies participating in the ifo Business Survey describe
themselves as family businesses. The results of the supplementary question show that for

10 Depending on the economic sector, the distinction between large enterprises and small and medium-sized
enterprises is based on characteristics surveyed annually as part of the ifo Business Survey. Accordingly, large
enterprises are enterprises with: manufacturing: > 500 employees; construction: > 200 employees; trade and
service: > €25 m annual sales (Borger and Sauer|2019).
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these businesses, mainly the owners respond (61.4%), since they are usually much more
involved in operations in these contexts. This share is noticeably higher than for non-family
businesses from which there are more responses from CEOs, authorized officers, and board
members (43.1% vs. 28.1% owners).

Overall, it can be stated that mainly people from the top management of the participating
companies answer the questionnaires of the ifo Business Survey. This applies across all
economic sectors. Compared with previous results from 2018, the results of the supplementary
question from May 2023 even show a slightincrease in the response rate from the management
level. This means that an important prerequisite for reliable responses that can be aggregated
into valid economic indicators has been met, and that the description of the mood from the
boardrooms is in fact appropriate.

Figure 2.31: Distribution of responses by size classes
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3 The ifo Business Climate Index for Germany and its
Applications

3.1 The ifo Business Climate Index for Germany

KLAUS WOHLRABE

3.1.1 Concept and Calculation

The ifo Business Climate Index for Germany consists of two components: the assessment
of business situation and the business expectations for the next six months[ It is thus a
combination of a status quo (situation) with an ex-ante variable (expectations). Likewise, a
question referring to a level (situation) is linked to a change variable (expectations). The ifo
Business Climate Index is thus a simple version of an overall indicator (Oppenlander and Poser
1989a), in which several survey indicators are combined. Its principal intention is to describe
the economic development as compactly as possible.

The “business climate” is the geometric mean of the balances of the two sub-indicators
“business situation” and “business expectation”:

Business climate = +/(Balance of business situation + 200)(Balance of business expectation + 200) —200

As the balances statistic ranges between —100 and +100, they are initially increased by 200
in order to obtain real values in the root expression. By subtracting 200 at the end, these
terms cancel each other out again. The geometric mean leads to a certain smoothing of the
extreme values. This may be relevant if the number of observations in certain branches in
the survey is rather small. In the main levels of aggregation, the differences between the
arithmetic and the geometric mean are minor. The differences usually concern the amplitude,
but not the turning points of the time series. Since the individual indicators are collected in
all economic sectors in the monthly ifo Business Survey, the business climate is also available
for all covered branches.

The ifo Business Climate Index for Germany currently (2023) is composed of the business
climate of the “service sector” (weight: 50.5%), “manufacturing industry” (30.2%), “wholesale
trade” (7.1%), “retail trade” (6.2%), and “construction industry” (6.0%). The original series are
aggregated and then seasonally adjusted and indexed (base year since April 2018 is 2015)E]

1 See also the chapters on the individual survey areas and the corresponding questionnaires.
2 Before April 2018, the ifo Business Climate Index for Germany’s industrial economy (“Gewerbliche Wirtschaft”)
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Figure 3.1|shows the ifo Business Climate Index for Germany and its sub-indices from 2005
onwardsf] By definition, the ifo Business Climate Index always lies between the situation
index and the expectations index. Between 2014 and 2016, the indices moved very close
together, but since 2017 they have diverged. In March 2020, the impact of the Corona crisis is
clearly visible: The ifo Business Climate Index reached a historic low[]

Figure 3.1: ifo Business Climate Index for Germany and its sub-indices

The ifo Business Climate Index for Germany is published monthly and is one of the most
well-known and widely cited indicators for the German economy. It also moves financial
markets and provokes immediate price reactions, e.g., for the Euro-Dollar exchange rate or
the German DAX (Mittnik et al. 2013a,b). For this reason, the calculation and publication of
the ifo Business Climate Index for Germany follows a strict protocol:

- The aggregation of the micro-data and the calculations are carried out on the night of
the publication day. The final value is saved on a strictly protected folder.

- Starting at 07:30 a.m., the head of the ifo surveys prepares a draft of the press release.

- From 08:45 to 09:45, the press release is discussed in both German and English by the
ifo President, the head of ifo surveys, the head of the ifo business cycle forecasting unit,
the press officer, and a translator.

- At 10:00 a.m., the values of the ifo Business Climate Index and its sub-indices are an-
nounced via telephone conference. Only news agencies accredited with the European

was published. This indicator did not include the service sector and the base year was 2005. See Sauer and
Wohlrabe (2018a) for more information.

3 Values before 2005 are not available because the results of the service sector are only published from that
year onwards.

4 For analyses concerning the impact of Corona on the survey results see Sauer and Wohlrabe (2020b), Litsche
et al. (2020), or Sauer and Wohlrabe (2020c).
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Central Bank may participate. They publish the values directly on their own news tickers.
The ifo Business Climate Index for Germany is now public.

- From 10:00 a.m., information packages with the new values are sent to customers and
the press. The index is published on the ifo website at 10:30 a.m.

Adherence to this protocol ensures that the ifo Business Climate Index for Germany is only
accessible to a small circle of ifo employees before it is published.

3.1.2 The ifo Business Climate Index for Germany and the German Economy

The success and popularity of the ifo Business Climate Index for Germany can be explained by
its high level of correlation with the German economic development. The ifo Business Climate
Index has also been a component of a multiplicity of scientific investigations. Abberger and
Wohlrabe (2006), Seiler and Wohlrabe (2013b), and have more recently Lehmann (2023b)
provided extensive studies on its forecasting power.

In the following section, the relationship between the ifo Business Climate Index for Germany
and the German (real) Gross Domestic Product (GDP) is illustrated as an example. There is
broad agreement among economic analysts that the latter is a suitable, though not perfect,
measure of the economic performance of an economy. However, real GDP itself is a so-called
non-stationary quantity that follows an undefined, mostly upward trend. By contrast, a
“business cycle” is understood to be a stationary process in which GDP fluctuates around the
trend over time. Ideally it follows a sinusoidal oscillation. In practice, economic development
is often depicted in the form of the rate of change of real GDP, which deviates from the ideal
oscillation and is much more uneven.

Since the German Federal Statistical Office follows international standards and publishes
GDP on a quarterly basis within the framework of national accounts, the focus of economic
monitoring is on the rates of change in quarterly data on real GDP. While the graphicillustration
of the economy usually shows the rate of change of real GDP against the previous year, the
focus of any economic forecast is on the rate of quarterly change. This is calculated as a
percentage change over the previous quarter and not - as with the previous year’s rate of
change - over the same quarter of the previous year. The advantage of looking at rates of
change from the previous year is that they are smoother. This is because the rate of change of
the previous year in a given quarter is only approximately calculated as the sum of the four
rates of change of the annual period under consideration.

Figure 3.2|shows the ifo Business Climate Index for Germany and the corresponding GDP
growth ratesf]|In addition to the level of the ifo Business Climate Index, first differences are
also shown. This can be traced back to Wohlrabe and Wollmershauser (2017), who show
that the previous month’s differences of the ifo Business Climate Index can also be a very

5 In order to get a quarterly value for the ifo Business Climate Index, quarterly averages were calculated.
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Figure 3.2: Real gross domestic product and ifo Business Climate Index

good indicator. In general,[Figure 3.2shows a moderate to good lead time and synchronous
development of the ifo Business Climate Index compared to GDP. The quarterly GDP growth
rate is noticeably more erratic than the corresponding annual rate of change and thus more
difficult to forecast. The graphical comparison should be supplemented by a correlation
analysis. Table[3.1]shows the corresponding coefficients with a lead time of up to four quarters.
It turns out that the ifo Business Climate Index is a good predictor of the quarterly growth rate.
This is especially true for the first difference of the Business Climate Index: The synchronous
development turns into a lead when the intra-quarterly information of the Business Climate
Index is used. Additionally, the first estimate of GDP is released about five weeks after the end
of the quarter. The correlation is even more pronounced when the annual growth rate of GDP
is considered. In this case, the rate of change has a lead of about three quarters. Allin all, the
ifo Business Climate Index is confirmed to be an excellent indicator for the German economy.
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Table 3.1: Cross-correlations between ifo Business Climate Index and the real GDP

Lead in Quarters

Current Quarter

ifo Business GDP Growth

Climate Rate -4 -3 -2 -1 0
Level Quarterly -0.232 -0.059 -0.033 -0.031 0.396
First Difference  Quarterly -0.067  0.307 0.054 0.008 0.748
Level Yearly -0.207 0.179 0.402 0.590 0.772
First Difference  Yearly 0.191 0.687 0.394 0.321 0.312
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3.2 Turning Points and the ifo Business Cycle Traffic Light

KLAUS ABBERGER, WOLFGANG NIERHAUS

3.2.1 Problem Outline

Experience shows that it is particularly difficult to foresee cyclical turning points, i.e., changes
in the direction of economic development. Vital for such predictions are leading indicators,
where the directional change of a leading indicator serves as a signal for a pending change in
the economic regime (here: “expansion” or “contraction”) and thus for a turning point.

However, in order to avoid generating too many turning point signals, not every change in
direction of a leading indicator is considered a sufficiently valid signal. In many cases, rule-
based decision criteria are used to classify the empirically observed changes in direction.
According to the well-known “three times rule”, for example, an economic turning point is
only signaled when a leading indicator has indicated a new direction three times in succession
(Nierhaus and Abberger|2014, Vaccara and Zarnowitz|1978). Alternatively, the numerical
extent of the change in direction of an indicator can also serve as a decision criterion: If the
change in the indicator is sufficiently large, this criterion signals a cyclical turning point from
one economic regime to another. Markov switching models (MS models) can provide important
information for this non-trivial decision, since they enable the translation of changes of a
leading indicator into real-time probabilities for economic regimes (Hamilton (1989). For
example, if an economy is in an expansion phase, a current decline in the leading indicator
may still be within the usual fluctuation range and therefore be in line with the expansion
phase. However, it could also be big enough to signal an imminent regime change towards a
contractionary phase. MS models are designed to help with this decision.

In the following sections, the leading behavior of the ifo Business Climate Index at turning
points in the German economy on a quarterly basis is first discussed. Subsequently, the
monthly ifo Business Climate Index is modelled using an MS model.

3.2.2 Real GDP and ifo Business Climate Index

As early as the 1960s, the ifo Business Climate was defined as the geometric mean of the bal-
ances of the two survey components “business situation” and “business expectations for the
next six months”. The starting point for the approach of combining information on the current
situation and the business outlook into a common aggregate was the assessment that neither
variable alone adequately reflects the cyclical situation (Strigel|1971). This is because the
assessment of the current situation should be supplemented by the companies’ expectations
of future developments in order to correctly capture the cyclical forces. Conversely, every
observation of the business expectations should be enhanced by an assessment of the current
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situation.

For the statistical assessment of the leading characteristics of the ifo Business Climate at
cyclical turning points, a reference series from official statistics must be selected. The cyclical
component of the quarterly-, seasonally-, and calendar-adjusted real gross domestic product
(GDP) is used as a macroeconomic reference seriesE] The gross domestic product is the
most comprehensive aggregated measure of the economic performance of an economy. To
adjust for trends in seasonally adjusted real GDP, the Hodrick-Prescott filter was used with the
parameter value A = 1600, as is customary for quarterly data. The remaining irregularities in
the series were eliminated by additional HP filtering with the parameter value A = 1. The HP
filter is thus used as a bandpass filter (Artis et al. 2003).

The analysis of the turning point signals from the ifo Business Climate Index is based on the
seasonally- and calendar-adjusted time series published by the ifo Institute. It is therefore not
a so-called real-time analysis, in which the data published at the respective points in time are
used. Although the survey results of the ifo Business Survey are not usually revised, statistical
adjustment for seasonal patterns can lead to subsequent changes in the seasonally-adjusted
time series. However, in the Census X-13ARIMA-SEATS procedure used by the ifo Institute, the
revisions are usually minor (Sauer and Wohlrabe 2015). Therefore, in the following procedure,
one vintage of the ifo Business Climate Index is used. The real-time conditions mentioned in
the following sections should therefore be understood in the sense of pseudo-real time.

In order to assess the turning point signals of the ifo Business Climate Index, historical turning
points of the filtered real GDP must be dated. In Germany, unlike in the US, for example, there
is no official cycle-dating. The chronological dating of economic turning points is therefore
carried out here using the Bry-Boschan method (Bry and Boschan |1971). This algorithm
determines the turning points of a time series following a sequential decision process and
delivers intersubjectively comparable and therefore verifiable results.

The grey areas in|Figure 3.3mark the Bry-Boschan (BB) dated contract phases of the filtered
quarterly real GDP. According to the BB procedure, there are a total of eight contraction phases
in the period 1991 to 2022. A contraction phase averages 6.3 quarters (time span from the
upper turning point to the subsequent lower); an expansion phase (time span from the lower
turning point to the subsequent upper) averages 9.0 quarters. The periods between two
consecutive upper/lower turning points average 15.5 quarters each.

& The usual transformation of GDP into rates of change over the previous year (year-on-year growth) is omitted
here. Comparisons with year-on-year growth are the result of asymmetrical filtering and therefore phase-shifted.
The phase-shift increases with the period of oscillation of the movement components. If the cyclical dynamics
have a relatively high share in the variance of a series, the average phase-shift can reach several months (e.g., for
a series with a cyclical oscillation period of 48 months, the phase-shift is exactly 6 months). The asymmetrical
filtering shifts the transformed GDP series and its cyclical turning points backwards on the time axis, thus masking
the actual leading behavior of the ifo Business Climate Index for the growth cycle. In this case, the lead time ifo
Business Climate Index’s lead time can be restored by transforming it to year-on-year growth rates and thus
passing it through the same asymmetric filter as GDP (Goldrian|2005).
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Figure 3.3: Turning points of the German Business Cycle, ifo Business Climate Germany and cyclical
component of real GDP (two-sided HP-filter), standardized values

Figure 3.3[shows that the seasonally adjusted ifo Business Climate Index, aggregated to
quarterly averages, correlates with the cyclical component of seasonally adjusted real GDP.
Calculated over all data points, the closest correlation (0.59, measured at the maximum of
the cross-correlation function) of the ifo Business Climate Index is found for a lead time of
two quarters. In addition, it is clear that the ifo Business Climate Index is able to signal almost
all turning points of the filtered real GDP at least coincidentally or - and this is true in the
vast majority of cases - with a lead time (an exception is the extra cycle of real GDP between
2013 and 2015). For the economic analysis, it is also important that the statistical lead time
of the ifo Business Climate Index is extended by a technical lead time due to the different
publication dates: The ifo results for the respective past quarter are published two months
before the official GDP data. Furthermore, they are not subject to larger revisions. For the first
publications of GDP by the Federal Statistical Office, the official data basis is still incomplete.
The results will therefore be revised several times.

3.2.3 Markov Switching and the ifo Business Climate Index

The early detection of turning points is particularly important for business cycle analysis.
The estimation results of Markov switching models can provide important information for
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this purpose. In this model class, the parameters depend on stochastic regime variables. A
linear model becomes more flexible with this approach because the parameters can take on
different values depending on the regime in which the time series is located. Thus, it can be
considered that the dynamics vary over time. In the following section, the first differences of
the seasonally adjusted ifo Business Climate Index are modelled using a Markov switching
approach (Abberger and Nierhaus2008b}, Abberger and Nierhaus|2010).

The first differences Ay, = y; — y,_1 of the ifo Business Climate Index are modelled depending
on an unobservable state variable s; which is called state or regime at time (t = 1, ..., T; time
variable). The modelling of the first differences implies that the change of the ifo Business
Climate Index is considered. The aim is to assess whether a movement of the index indicates
a change of regime or whether it is still in line with the previous regime. If the economy is in
an expansion phase, for example, a falling ifo Business Climate Index may still be within the
usual fluctuation range and therefore be in line with the previous regime. However, it can
also already indicate a regime change. The MS model is designed to help with precisely this
assessment.

In the present study, the number of regimes is limited to two. For s, = 1 state 1 applies
(on average, increasing climate), which is here equated with “expansion”, for s; = 2 state
2 applies (on average, decreasing climate; “contraction”). The probability with which the
regime changes (or persists) from one period to another is, according to the assumption, time-
invariant and depends only on the state of the previous period s;_; (Markov assumption):

plss=7|si-1=1)=pij,i,j=12

In a Markov process with two states there are a total of four transition probabilities. For this,
P11 + P12 = pao + po1 = 1. The state variable s; thus follows a first-order Markov process. The
distribution of Ay, (at given state 7) is determined by density function:
N2
f(Ay, | sy =i, i, 0%) = %e_(mg;?m
(2m0?)2

i.e. Ay, is normally distributed with state-dependent mean value y; and constant|variance
o?. For state 1, ;11 applies, otherwise 5. The symbol 6 is used to represent the vector of the
total parameters (p11, pas, i1, pio, 02) of the MS model to be estimatedﬂ The model can be
estimated with the maximum likelihood method, whereby numerical optimization procedures
are used due to non-linearities (Krolzig/1995). Beside the estimation of # the MS model also
provide estimates for so-called smoothed regime probabilities and filtered regime probabilities.
These two probabilities differ in terms of the amount of information taken into account in the
respective estimates[’| The smoothed probabilities include the entire amount of information

" Thevariance can also be modelled in a state dependent manner. This generalization is not necessary, however,
for the present application.

8 The unknown probability p;5 follows from the relationship 1 — p11, the probability ps; from 1 — pas.

® However, this only applies to the adjustment of the state probabilities. For the estimation of the parameter

Handbook of ifo Surveys 95



3 Theifo Business Climate Index for Germany and its Applications

about the indicator, i.e., the entire time series. Thus, the available subsequent time series
values are also used to estimate this probability at a certain point in time. In contrast, the
filtered probabilities only focus on the amount of information available up to a certain point
in time. These filtered probabilities are particularly interesting from a real-time perspective.
In this chapter, therefore, the filtered probabilities are used.

Figure 3.4: ifo Business Cycle Traffic Light Germany - monthly probabilities for the expansion phase

To simulate real-time conditions as far as possible, the MS model is estimated on a monthly
basis. presents the filtered monthly regime probabilities for the period 1991 to
November 2022 (ifo Business Cycle Traffic Light Germany)F_G] However, rules still need to be es-
tablished for the economic classification of the estimated probabilities. A simple symmetrical
classification rule is to speak of expansion/contraction whenever the corresponding regime
probabilities are over/under 50%. A modified rule is used here: An expansion phase is present
if the regime probabilities for this are greater than two thirds. Conversely, a contraction phase
is present if the regime probability for this is less than one third. With probabilities between
one third and two thirds, a situation of high uncertainty is assumed and no cyclical classi-
fication is made. Between January 1991 and November 2022, the ifo Business Cycle Traffic
Light signals “expansion” in 51% of cases, “contraction” in 34% of cases and “Indifference”
in only 15% of cases. The selectivity with regard to the two economic regimes is therefore
considerable. Signals for economic turning points are found where the regime probabilities
for the phases of expansion/contraction exceed the two-thirds mark for the first time. With

values y; and o2 the whole information is used.

10 For the estimation of the filtered regime probabilities of the quarterly ifo Business Climate Index for the dating
of the turning points according to Bry-Boschan, the software tools Grocer (version 1.81) and Scilab (version 6.0.2)
were used. Grocer can be obtained fromhttp://dubois.ensae.net/grocer.html and is a contribution to
the Scilab program package (http://scilab.org).
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probabilities between one third and two thirds, there is no cyclical classification and thus no
turning point signal (Abberger and Nierhaus2008b, p. 29).

Based on the monthly estimation approach, however, the ifo Business Traffic Light not only
identifies the comparatively low-frequency GDP growth cycle, but also shows higher-frequency
oscillations up to special economic developments. One example of this is the comparatively
volatile development of regime probabilities in the years 2001 to 2005, which can be attributed
to the shocks and uncertainties that occurred in a period which includes the 9/11 terrorist
attacks in the USA in 2001 and the escalation of the Iraq conflict in 2003.

3.2.4 Conclusion

The ifo Business Climate Index can be modelled using a Markov switching approach. The
monthly regime probabilities - shown in the ifo Business Cycle Traffic Light - provide inter-
esting additional information for its interpretation. This is because the movement of the ifo
Business Climate Index is converted by the MS model into probabilities for the two economic
regimes of expansion and contraction, enabling timely turning-point forecasts for the overall
economic situation. For example, the upper turning point of the cyclical component of real
GDP in the third quarter of 2011 was diagnosed by the ifo Institute in autumn of the same year
(Abberger and Nierhaus2011a, p. 38). With the early signals provided by the MS model, a small
number of false signals can even be accepted. In comparison, the traditional three-times-rule
for early detection of turning points, which does not use any cardinal information from the
indicator series, and is therefore somewhat more robust, is more conservative and signals
economic turning points relatively late. This is because the three-times-rule means that you
have to wait three months before a turning point is signaled for the first time. On the con-
trary, an MS model can set a turning point signal as early as the following month, assuming a
correspondingly large change in direction of the indicator series. For this reason, non-linear
approaches such as Markov switching models are now standard for forecasting turning points.
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3.3 The ifo Business Cycle Clock

KLAUS ABBERGER, WOLFGANG NIERHAUS

3.3.1 Motivation

The purpose of economic indicators is to describe cyclical economic activity as timely and ac-
curately as possible. Economic indicators can be divided into leading, coincident, and lagging
indicators according to their temporal relationship with the cycle. The leading indicators are
of particular importance for business cycle analysis. A good leading indicator is characterized
by the fact that its turning points signal the turning points in the development of the economy
early and as clearly as possible (i.e., without false alarms). In addition, the lead time should be
stable so that it can be assessed with relative certainty how early the signal from the indicator
will occur. Furthermore, the indicator values should be available punctually and not subject
to major revisions after publication (Abberger and Wohlrabe 2006).

A particularly reliable leading indicator of economic development in Germany is the ifo Busi-
ness Climate Index (Abberger and Nierhaus2007). This is calculated as the geometric mean
value of the two components “Business Situation” and “Business Expectations for the coming
six months”. The geometric averaging slightly dampens the fluctuations of the ifo Business
Climate Index at extreme values compared to arithmetic averaging. The two components
regarding the current situation and the business outlook were combined by the ifo Institute
to visualize from which economic situation a certain assessment is made. For instance, the
anticipation ‘to remain roughly the same’ has a different meaning in a boom phase thanin a
recession (Goldrian and Strigel|1989).

The ifo Business Climate Index was first published in 1971, but initially only for the manufac-
turing industry. One year later, the data for all sectors covered by the ifo Business Survey -
manufacturing, construction, and wholesale and retail trade - were combined into the overall
ifo Business Climate Index for Industry and Trade. This was in response to a diffusion indicator
presented two years earlier by the German Council of Economic Experts for the assessment
of overall economic development. In 2018, the new ifo Business Climate Index for Germany
replaced the previous index. In addition to the manufacturing sector, the construction in-
dustry, and wholesale and retail trade, the service sector was integrated in this new index.
Furthermore, the base year for the index calculation was adjusted from 2005 to 2015.

The ifo Business Cycle Clock presents a four-quadrant scheme for the cyclical relationship
between the business situation and the business expectations. It was first published in spring
1993, although, at that time, the movement of the variables in the scheme was still counter-
clockwise due to a different assignment of axes (Nierhaus and Leibfritz|1993). The current
clockwise presentation was introduced in 1999 (and then named the ifo Business Cycle Clock).
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In this diagram, the business cycle - visualized as a situation-expectation graph - crosses
the quadrants labelled “upswing”, “boom”, “downturn” and “recession”, provided that the
expectation indicator sufficiently leads the business situation indicator. The names of the
guadrants are not to be interpreted as strict classifications of the economic situation. They
rather reflect the relationship between the development of the current situation and the
expectations for the next months, i.e., the two components of the ifo Business Climate Index.

3.3.2 Theldeal Business Cycle Clock

Business cycles can be defined on the basis of fluctuations of cyclically relevant variables over
time. Cycles consist of expansion and contract phases, whereby the individual phases are con-
nected by lower and upper turning points. [Figure 3.5/shows an artificial ifo Business Climate
Index with its two components - business situation and business expectations - whereby
the economic dynamics in the concrete example are generated by a two-year sinusoidal os-
cillation. The expectation indicator leads the situation indicator by exactly six months; the
business climate as an average of the situation and expectations thus has a constant lead
time of three months before the business situation.

A complete expansion phase - measured here by the course of the situation indicator - spans
from a lower turning point to an upper turning point. After the lower turning point has
passed, the business situation improves, but it is still bad on balance (i.e., negative). Only
after the zero level is exceeded does the situation become good (i.e., positive) on balance.
The two sub-phases are given the placative names “upswing” and “boom”. A contraction
phase ranges from an upper turning point to the lower turning point of the business situation.
Here, too, two sub-phases can be distinguished and given placative names: “downturn” and
“recession”. In a downturn, the situation worsens, but on balance is still good (i.e., positive). In
the recession, the business situation is bad on balance (i.e., negative) and deteriorates further.
Since the current situation and the expectations indicators are not subject to any trend, all
four economic phases are of equal length, i.e., exactly six months for the two-year sine wave
assumed here.

The underlying idea of the ifo Business Cycle Clock is to allocate the respective business
expectations reported by the respondents to the business situation. The abscissa of the ifo
Business Cycle Clock is therefore the situation indicator, and the ordinate the corresponding
value of the expectation indicator. The crosshairs of the two zero lines divide the diagram
into four quadrants, which - measured against the concrete course of the business situation -
mark the four phases: upswing, boom, downturn, and recession (see|Figure 3.6) (Abberger
and Nierhaus2008a).

If the companies’ assessments of the current situation and expectations are bad on balance,
i.e., negative, the economy is in recession (bottom left quadrant). If the expectation indicator
moves into the positive area (with an improving but on balance still negative business situa-
tion), one enters the “upswing” phase (upper left quadrant). If the balances of the business
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Figure 3.5: Business situation, business expectations and business climate in the economic cycle

Figure 3.6: Ideal typical ifo Business Cycle Clock
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situation and business expectations are both positive, then there is a “boom” (upper right
quadrant). If the expectation indicator turns negative (with a deteriorating, but on balance
still good business situation), the downturn has begun (lower right quadrant). Because the
expectation indicator in the chosen example systematically leads the situation indicator by
exactly six months in a two-year business cycle, the economy in this diagram moves clockwise
in a circle. The Situation-Expectation-Graph crosses the abscissa of the ifo Business Cycle
Clock when the maximum or minimum of the economic situation is reached (upper or lower
economic turning point). The ordinate of the clock is crossed when the business situation
reaches the zero balance “coming from below” or “coming from above”. All points above the
abscissa indicate the economic phase “expansion”; all points below the abscissa indicate the
phase “contraction”.

3.3.3 Deviations from the Ideal Typical Pattern

In fact, the interrelationships between the business situation and business expectations are
naturally somewhat less stringent than in the case of the ideal-typical representation of the
ifo Business Cycle Clock. This is, for example, because short-term irritations in the formation
of corporate judgements, misjudgments, asymmetrical response behaviour, etc. can result
in unsystematic movements of the situation-expectations graph within and between the
individual quadrants of the ifo Business Cycle Clock. These movements mask the actual
cyclical movement, and can even amount to a temporary backward trajectory. The latter
development pattern always occurs when the expectations indicator temporarily lags the
situation indicator.

As faras erratic disturbances in the movement of the clock are concerned, an empirical analysis
of the irregular components in both time series shows that these are only minor compared to
the smooth component. Using the Census-X-13ARIMA SEATS method for the decomposition of
the series, the MCD measure for the situation indicator is two months, and for the particularly
smooth expectations indicator only one month. The MCD measure shows from when the
average change in smooth components outweighs the irregular movement of a time series.
It thus indicates the average waiting time before one can be relatively sure that changes of
direction for indicators are due to cyclical factors and not random['f| More serious, however,
is the objection that the ifo Business Cycle Clock in the four-quadrant scheme in the above
ideal-typical example only moves on an exactly circular path if the lead of the expectation
indicator over the situation indicator - as in the example described here - is just a quarter of
the length of the cycle. From a mathematical point of view, the circular course results when
the two indicators are orthogonal to each other This is the case in the example presented

1 The MCD measure (= Months of Cyclical Dominance) was developed by Shiskin in 1957. In calculating the MCD
measure, the average changes in the irregular component of a time series are related to the average changes in
the smooth component for successively extended time periods 6. The MCD measure indicates the lowest 6 for
which the average change in the smooth component outweighs the average change in the irregular movements
(Abberger and Nierhaus[2009).

12 Two functions f(z), g(z) are orthogonal in the interval [a, b], if the product f(z)g(x) is a function with integral
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here (in which the situation indicator is modelled by an ideal-typical sinusoidal oscillation)
regardless of the length of the cycle, if the expectation indicator is the first derivative of the
situation indicator (i.e., the cosine) at any given time.

Figure 3.7: Elliptically distorted economic clock

The average length of a business cycle in Germany and other industrialized countries is
considerably longer than the two-year period selected here. Thus, the empirically observable
lead of the expectations indicator over the situation indicator is not long enough for the two
curves to be orthogonal to each other. This distorts the ideally observable circular rotation
of the clock to a movement along the main diagonal that connects the boom quadrant with
the recession quadrant. Empirical observations in the upswing or downturn quadrant are
therefore less frequent than observations in the boom or recession quadrant. [Figure 3.7|shows
an example of an elliptically distorted business cycle clock in the case of a shortened lead time
of one month for the expectations before the situation. In practice, however, this hardly affects
the usefulness of the ifo Business Cycle Clock as an analytical tool. Moreover, it is possible to
eliminate the distortion of the clock resulting from the violation of the orthogonality condition
by an appropriate transformation of the business situations and business expectations with
the instrument of principal component analysis (Abberger and Nierhaus2011b).

zero in the interval [a, b].
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If the situation indicator and the expectations indicator are permanently at different levels,
this results in an additional shift of the ifo Business Cycle Clock to the right or left.
shows an example of a business cycle clock that is shifted to the right and elliptically distorted
for the case of a higher balance of the situation assessment compared to the expectations.
A possible shift in the ifo Business Cycle Clock can be eliminated by a simple linear variable
transformation, i.e., by subtracting the average balance from the respective input series.

Figure 3.8: Shifted elliptically distorted business cycle clock

Another reason for a systematic deviation from the circular course is the different types of
the two indicators. While the business situation is surveyed as a level indicator (good/satis-
factory/bad), the business expectations are surveyed as a change (more favorable/remain
the same/less favorable). Mechanically, this has two effects, which act in opposite directions:
The changes that are expressed in the expectations can accumulate in the assessment of the
situation. If 100 respondents expect a less favorable situation in one month, and 100 more do
so in the following month, it may be consistent that a total of 200 companies will revise their
situation downwards in these two months. The fact that not every reported change has to
result in an adjustment of the business situation has the contrary effect. For example, a good
situation may develop less favorably, but remain good, just less good. Also, a bad situation
can become even worse and thus remain bad.
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These considerations show that, conceptually, the situation indicator and the expectation
indicator can show different levels of fluctuation. The amplitudes of the indicators may
therefore differ. If this characteristic is undesirable in the analysis of the indicators, it can
easily be eliminated by standardizing the indicators individually. In addition, the ifo Business
Cycle Clock can also degenerate into a straight line. This is the case when expectations have
no lead time at all before the assessment of the current situation and the two indicators thus
coincide. Finally, the clock may temporarily run backwards. Such a development alwa