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Abstract
In this study, we systematically evaluate the potential of a bunch of survey-based
indicators from different economic branches to forecasting export growth across a
multitude of European countries. Our pseudo-out-of-sample analyses reveal that the
best performing indicators beat a well-specified benchmark model in terms of fore-
cast accuracy. It turns out that four indicators are superior: the Export Climate, the
Production Expectations of domestic manufacturing firms, the Industrial Confidence
Indicator, and the Economic Sentiment Indicator. Two robustness checks confirm these
results. As exports are highly volatile and turn out to be a large demand-side compo-
nent of gross domestic product, our results can be used by applied forecasters in order
to choose the best performing indicators and thus increasing the accuracy of export
forecasts.
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1 Introduction

Exports are one of the most important demand-side components of GDP. Considering
that the share of exports of goods and services in total GDP rose from almost 30% in
1996 to 42% in 2016 for the EU-15, exports are also one major source of the creation
of business cycles, since they transfer international shocks into the domestic economy.
Fiorito and Kollintzas (1994) find for the G7 that exports are procyclical and coincide
with the business cycle of total output. So trade is an important pillar for the economic
development of countries, as the empirical literature shows (see Frankel and Romer
1999). Thus, especially unbiased export forecasts can, ceteris paribus, significantly
reduce forecast errors of GDP.1 Academics have studied forecasts of private con-
sumption (see, among others, Vosen and Schmidt 2011) and imports (seeGrimme et al.
2019) in particular. The other components are more or less disregarded. In this paper,
we exclusively focus on exports and apply a forecasting competition between a large
set of survey indicators for a multitude of European countries. Our main aim is to find
out whether a superior survey-based indicator exists that works very well in forecast-
ing export growth of different European countries. Indeed, we find four indicators that
produce, on average, the lowest forecast errors across European countries: the Export
Climate provided by the German ifo Institute, Production Expectations of manufactur-
ing firms, the Industrial Confidence Indicator, and the Economic Sentiment Indicator.

Only a few studies exist that focus on the improvement of export forecasts. An early
attempt has been made by Baghestani (1994). He finds that survey results obtained
from professional forecasters improve predictions for US net exports. In the case of
Portugal, Cardoso and Duarte (2006) find that business surveys improve the forecasts
for export growth. For Taiwan, standard autoregressive integrated moving average
(ARIMA) models are able to improve export forecasts compared to heuristic methods
(Wang et al. 2011).Additionally, twoGerman studies exist. Jannsen andRichter (2012)
use a capacity utilization weighted indicator obtained from major export partners to
forecast German capital goods exports. Elstner et al. (2013) andGrimme and Lehmann
(2019) use hard data (for example, foreign new orders in manufacturing) as well
as indicators from the ifo business survey (for example, ifo Export Expectations)
to improve forecasts for German exports. Overall, survey indicators produce lower
forecast errors than hard indicators do. Finally, Hanslin Grossmann and Scheufele
(2019) show that a weighted Purchasing Manager Index (PMI) from major trading
partners improves Swiss exports more than other indicators.

Next to these country-specific studies, some contributions focus on country aggre-
gates. Keck et al. (2009) show that trade forecasts for the OECD-25 can be improved
by applying standard time series models in comparison with a ‘naïve’ prediction based
on a deterministic trend. Economic theory names two major drivers of exports: rela-
tive prices and domestic demand of the importing trading partners. Thus, Ca’Zorzi and
Schnatz (2010) use different measures of price and cost competitiveness to forecast

1 Disaggregated forecast approaches that formulate forecasts for each single component (for example,
private consumption and exports) in a first step and merge them together in a second step to form GDP
are found to be preferable compared to a direct approach by the academic literature (see, among others,
Angelini et al. 2010; Drechsel and Scheufele 2018). Thus, the forecast errors for GDP can significantly be
reduced by forecasting each single component.
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extra Euro-area exports and find that for a recursive estimation approach the real effec-
tive exchange rate based on the export price index outperforms the other measures as
well as a ‘random walk’ benchmark. For the Euro area, Frale et al. (2010) find that
survey results play an important role for export forecasts. From a global perspective,
Guichard andRusticelli (2011) show that the industrial production (IP) and Purchasing
Manager Indices are able to improve world trade forecasts.

We contribute to this existing literature by creating a forecasting competition
between a large set of survey-based indicators for a multitude of single European
countries. We analyze the forecasting performance of twenty different survey indica-
tors from several branches of the economy (for example, manufacturing and services)
for eighteen European states in the period from 1996 to 2016. Based on the pseudo-
out-of-sample forecast experiment, we can conclude that especially four survey-based
indicators produce the most accurate export forecasts. These indicators are the Export
Climate, Production Expectations of manufacturing firms, the Industrial Confidence
Indicator, and the Economic Sentiment Indicator. The main results from the baseline
experiment are robust to variations in the forecasting experiment.

In general, it is common knowledge that business and consumer surveys are power-
ful tools formacroeconomic forecasting (seeGelper and Croux 2010, for the European
Sentiment Indicator). However, business surveys are not free of criticism. Croux et al.
(2005)mention that surveys are very expensive and time-consuming for both the enter-
prise and the consumer. This expense, in terms of time and money, should result in
any informative or even predictive character of the questions asked in the specific sur-
vey. The study by Croux et al. (2005) finds an improvement in industrial production
forecasts through the usage of Production Expectations expressed by European firms.
Despite the forecasting power of a survey indicator for European industrial produc-
tion, the results for different macroeconomic aggregates are mixed. This leads to the
conclusion by Claveria et al. (2007) that we actually have no definite idea why some
qualitative indicators work for specific macroeconomic variables, whereas others do
not. With this paper, we systematically analyze the performance of survey indicators
for export growth.

The paper is organized as follows. In Sect. 2, we present our data set, followed
by our forecasting approach in Sect. 3. Section 4 discusses our results in detail and
presents some robustness checks. Section 5 offers a conclusion.

2 Data set

2.1 Export figures for European countries

Eurostat supplies comprehensive export data on a quarterly basis for all member states
of the European Union plus Switzerland and Norway. These figures are compara-
ble across countries as they share a common accounting basis for national accounts
(European System of Integrated EconomicAccounts 2010—ESA2010).We apply our
forecasting experiment to total exports (sum of traded goods and services), since this
is the most relevant series for forecasting applications in practice and one of the cor-
responding aggregates to calculate gross domestic product (GDP). These total export
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2432 R. Lehmann

Table 1 Descriptive statistics for
the countries’ export growth

Country Mean SD Min. Max.
(in %) (in p.p.) (in %) (in %)

Austriaa 4.9 6.3 − 17.3 16.3

Czech Republica 8.7 9.2 − 16.8 37.1

Denmark 4.0 5.2 − 11.3 16.2

Estonia 7.6 12.7 − 23.8 41.4

Finland 4.4 8.9 − 29.7 20.9

France 4.0 5.4 − 14.3 15.2

Germany 5.9 6.6 − 18.1 17.6

Greece 5.4 11.4 − 24.4 34.7

Hungary 10.0 9.2 − 18.5 27.5

Italya 2.5 6.9 − 22.4 14.8

Latvia 7.7 8.8 − 18.1 27.8

Luxembourg 6.9 6.7 − 16.7 18.8

Netherlandsa 4.9 4.9 − 11.6 16.1

Portugal 4.7 5.1 − 18.1 14.2

Slovenia 6.4 7.3 − 21.8 17.4

Spain 4.9 5.7 − 14.8 18.2

Sweden 4.9 6.3 − 17.4 16.7

UK 3.8 5.9 − 12.3 23.6

aThe time period spans from 1997Q1 to 2016Q1. All descriptive
statistics are calculated for total exports that are transformed into year-
on-year growth rates in advance

figures aremeasured in real terms and are seasonally aswell as calendar adjusted. Since
we are interested in forecasting export development rather than levels, we transform
the export figures into year-on-year growth rates. The time period for our forecasting
experiment spans from the first quarter 1996 to the fourth quarter of 2016. Due to
some data restrictions (for example, missing export data), we are not able to apply our
methodology to all member states of the European Union, leaving us with 18 countries
in the sample. Table 1 presents descriptive statistics for the countries’ export growth.

The table reveals a large heterogeneity in export growth rates across European
countries. The largest average increase can be observed for Hungary (10.0%); Italy
grew with the smallest rate (2.5%). One difficulty for applied export forecasting is the
high volatility of the series, that is, highest for Estonia (12.7 p.p.) and lowest for the
Netherlands (4.9 p.p.) in the period under investigation. These simple figures underpin
why exports are one of the GDP determinants with the lowest accuracy in terms of the
standard deviation in forecast errors (see the working paper version of Timmermann
2007, for an evaluation of the IMF’s World Economic Outlook). The spread in the
minimums and maximums across countries, together with the heterogeneity in the
series’ volatility, let us suggest that the export composition may play a crucial role
for the differences occurring across countries. According to the Standard International
Trade Classification (SITC), the exports of Denmark, for example, are characterized
by a large share in food and living animals, whereas France exports relatively more
chemical products.
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Forecasting exports across Europe 2433

2.2 Potential export leading indicators

According to standard macroeconomic theory, a country’s exports are determined by
foreign demand and an exchange rate or competitiveness measure. Potential predictors
for domestic exports can be extracted by three possible approaches. First, information
or indicators canbeused that approximate export development directly fromadomestic
perspective. Second, each single component of domestic exports ismodeled separately
such as that one finds suitable indicators either for foreign demand or the competitive
measure. And third, an indicator which mirrors both components together is applied.
All three approaches and corresponding indicators are discussed in the following.

The first two potential leading indicators stem from surveys conducted at the level
of domesticmanufacturing firms and are directly targeted to approximate export devel-
opment.2 In standard questionnaires, the firms are asked to assess their current export
situation and how their exports will develop in the near future. Thus, the two ques-
tions focus on different time horizons. For the Export Order Books Level (EOBL),
the survey participants should assess on a monthly basis whether their current amount
of exports reaches a rather normal level or is above or below that threshold. In con-
trast, quarterly asked export expectations (XEXP) indicate the firms’ expected export
development in the next 3months. The participants can state whether their exports
will either increase, decrease, or remain unchanged. As we focus on European coun-
tries, the indicators are taken from the ‘Joint Harmonised EU Programme of Business
and Consumer Surveys,’ which is standardized across EU member states (see Euro-
pean Commission 2016). We exclusively rely on the survey results obtained from the
manufacturing sector as equivalent questions are not available in the remaining sec-
tors. However, this focus can bear a high risk as the share of service exports heavily
varies across the countries in our sample.3 Both predictors are expressed as balances,
i.e., they are calculated as the weighted difference of ‘positive’ (above normal, will
increase) and ‘negative’ (below normal, will decrease) answers; the ‘neutral’ category
is not considered. However, balances are not indisputable in the existing literature
as all neutral answers are neglected (see, for a critical discussion, Croux et al. 2005;
Claveria et al. 2007, and the references therein). The weights are based on the firm
size. EOBL and XEXP are seasonally adjusted; we calculate 3-month averages for the
export order books in order to reach the same frequency as total exports.

Our second approach proxies foreign demand separately. As argued by Hanslin
Grossmann and Scheufele (2019), this proxy can be based on survey results as well.
TheKiel Institute for theWorldEconomy (IfW) proposed aWeightedForeignCapacity
Indicator to forecastingGerman investment goods exports (IFWCAP; see Jannsen and
Richter 2012). We adopt their idea and calculate the capacity-based indicator for all
European countries in our sample. The basis for IFWCAP is the quarterly question
on the manufacturing firms’ current level of capacity utilization (CU), again extracted
from the previously mentioned EU questionnaire. Capacity utilization is measured as
percentage of full capacity the firm can operate with. We can rely on 23 European

2 Table 7 in “Appendix A” presents detailed indicator descriptions and their corresponding sources.
3 According to national accounts statistics by the OECD, the share of nominal service exports ranged from
16% (Czech Republic) to 86% (Luxembourg) in 2016, with a standard deviation of 16 percentage points.
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2434 R. Lehmann

countries for which capacity utilization is available throughout the entire period under
investigation. For each country to which our forecasting experiment is applied to, we
can weight the 22 remaining capacity indicators by their respective export shares in
total domestic exports (wd

i ) that add up to one in order to calculate IFWCAP. The

formal statement of the indicator is: IFWCAPdt = ∑22
i=1 wd

t,i × CUi
t . All capacity

series are seasonally adjusted.
In addition to foreign demand, we also proxy the exchange rate or competitiveness

measure for the domestic economy. The European-wide survey includes questions
on the change in the firm’s competitive position over the past 3months. They have
to formulate a statement on how their competitive position inside or outside the EU
(COMPIEU, COMPOEU) has developed. Again, three answers are possible: The
firms can state whether their position on foreign markets has improved, remained
unchanged, or even deteriorated. Compared to the previous indicators, both qualita-
tive competitiveness measures are backward looking. The competitiveness series are
published as seasonally adjusted balance statistics between the share of firms that
report an improvement and those who report a deterioration.

For our last approach, we proxy both components of domestic exports, foreign
demand and the price competitiveness, simultaneously. The ifo Institute suggested
the Export Climate for the German case (IFOXC; see Elstner et al. 2013; Grimme
and Lehmann 2019), which worked pretty well in forecasting German export growth.
In our paper, we apply their idea to all the countries in the sample separately. As the
Export Climate is rather complex, the easiest illustration can be given by the following
formal statement:

IFOXCd
t = αd × WCd

t + (1 − αd) × PCd
t

= αd ×
(

44∑

i=1

wd
t,i × ECi

t

)

+ (1 − αd) × PCd
t

= αd ×
(

44∑

i=1

wd
t,i

[
βd
i CC

i
t + (1 − βd

i )BCi
t

]
)

+ (1 − αd) × PCd
t .

The Export Climate for the domestic country (IFOXCd
t ) consists of its world cli-

mate WCd
t , approximating foreign demand, and an indicator that measures its relative

price and cost competitiveness (PCd
t ). In turn, the world climate is an export-weighted

(wd
t,i ) average of the economic climates, ECi

t , of 44main trading partners to the domes-

tic economy.4 Each trading partner’s economic climate consists of its consumer and
business confidence (CCi

t and BCi
t ). Both confidence indicators are weighted by the

share in consumer goods or investment goods exports of the domestic economy to the
specific trading partner (βd

i ) that are summed up to one in advance. Thus, for each
trading partner, the economic climate approximates its general demand with regard
to the domestic economy. As approximation for the price competitiveness measure

4 These 44 countries are representative as main trading partners since their share in total exports in 2016
varies between 73% for Greece and 95% in case of the Czech Republic. The standard deviation in the shares
for our countries in the sample takes a value of 5.5 percentage points.
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(a) (b)

Fig. 1 Export expectations and the Export Climate for Germany and UK [Note The figures compare year-
on-year export growth (left axes) with both indicators (balances, right axes)]

serves the real effective exchange rate compared to 37 industrial countries, deflated by
harmonized consumer prices (HCPI) in advance (see European Commission 2014, for
more details). These figures are provided by theDirectorate-General for Economic and
Financial Affairs (DG ECFIN) at the European Commission on a quarterly basis. In
the end, the Export Climate results by weighting the world climate and the price com-
petitiveness measure. The weight αd is a ratio of two adjusted R2, both resulting from
regressions either solely based on the exchange rate or by adding the world climate.

Figure 1 plots year-on-year export growth together with the export expectations
and the Export Climate for Germany and the UK. We choose these two countries
since they reveal a large heterogeneity in the leading characteristics of both indicators.
Whereas the export expectations as well as the Export Climate show similar move-
ments as export growth in the case of Germany, both indicators seem less interrelated
to exports for the UK. This visual evidence is underpinned by the contemporane-
ous correlation coefficients. For Germany, the linear interrelationship between export
growth and the export expectations (Export Climate) is 0.79 (0.86) with additional
leading characteristics at hand. The opposite holds for UK as the contemporaneous
correlations are 0.26 for the export expectations and 0.46 for the Export Climate; the
correlations converge very quickly against zero for longer leads. We hypothesize from
these findings that the forecasting performance of the indicators differs significantly
across European countries.

2.3 Further potential predictors

Next to the indicators that are directly linked to export development, other survey
indicators may also deliver important signals to forecasting export growth. We solely
focus on the firm side of the economy and neglect the information by domestic con-
sumers. In official statistics, trade figures are usually broken down to goods and service
exports. Thus, we extract further survey indicators by distinguishing between differ-
ent sectors and come up with four classes: (1) industry, (2) services, (3) retail trade,
and (4) the overall economy. The industrial sector captures all goods exports of a
country and the service category all activities including, for example, information and
communication or real estate. We also make usage of the results from the retail trade
survey that comprises all activities of selling motor vehicles as well as retail trade

123



2436 R. Lehmann

(see European Commission 2016). If, for example, a consumer from abroad buys a
car from a domestic firm, this should show up in service exports of the home country.
We exclude survey information from construction firms as they mainly operate on
domestic markets. Also, financial services are excluded from our analysis as the time
series start at the mid of 2006 and are thus too short for our purposes. To complete the
picture, we include the Economic Sentiment Indicator (ESI) of a country as the most
comprehensive predictor of economic activity.

Table 2 gives an overview of all additional indicators and how they are potentially
linked to exports of the domestic country. As all of these predictors do not explicitly
focus on exports, they may introduce noise to the forecast. Nevertheless, these are the
information one can extract from the harmonized EU survey. The list of indicators
comprises the confidence indicator of each sector, different expectations on the firms’
business development (for example, demand expectations in the service sector), for-
mations on their price development in the near future, and sector-specific questions
such as the stock of finished products of industrial products. All in all we can rely
on twenty potential predictors to forecasting export growth across eighteen European
countries.

3 Forecasting approach

We generate our pseudo-out-of-sample forecasts by employing the following standard
autoregressive distributed lag (ADL) model:

yt+h = α +
p∑

i=1

βi yt−i +
q∑

j=0

γ j xt− j + εt+h, (1)

where yt+h is the h-step-ahead forecast for export growth and xt represents one of the
single indicators. We choose this type of model in order to assess whether each survey
indicator separately adds, on average, forecasting power to the inherent dynamics of
export growth. The forecasts are calculated at the end of each quarter; thus, all monthly
values of the indicators for the latest quarter are available. We transform the monthly
indicators to a quarterly frequency by applying 3-month averages. The forecast horizon
h is defined in the range of h ∈ {1, 2} quarters since survey-based indicators are usually
applied to short-term forecasts (see, among others, Gayer 2005).We allow amaximum
of four lags for our target variable and each single indicator: p, q ≤ 4. The optimal
lag length is determined by the Bayesian Information Criterion (BIC). Our forecasting
strategy is based on an expanding window approach; thus, the estimation window is
enlarged by one quarter after the forecasts have been calculated. The initial estimation
period varies across countries because of differences in the availability of the target
series. Also, the number of available indicators differs across countries, since either
no survey results are published (e.g., for the Luxembourgian service and retail trade
sector) or the time series are too short for a reliable forecasting experiment.5 We fix the
number of forecasts produced for each country, leaving us with T = 43 predictions

5 Table 8 in “Appendix A” summarizes the availability of indicators and the target series.
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Table 2 Overview of all additional indicators

Indicator Linkage to export development

Industry

Industrial Confidence Indicator (ICI) Mirrors the overall economic situation in the industrial
sector that can also be triggered by foreign demand

Stock of finished products (SFP) Future exports can be served by goods that already have
been produced and stored

Production Expectations (PEXP) Higher future production levels lead to higher exports, at
least to some extent if foreign orders increase

Price expectations (PREXP-IND) Future price increases reduce the competitive position of a
firm and thus reduce their export sales

New orders (NO) An increase in current order volumes leads to future
production and thus export activities

Level of capacity utilization (CU) Indicator that mirrors the current business cycle phase of
an economy. An increasing level of CU can also be
caused by foreign demand

Services

Service Confidence Indicator (SCI) Mirrors the overall economic situation in the service
sector that is, at least to some extent, triggered by
foreign demand

Demand expectations (DEXP) Future demand should be mirrored in this indicator, which
can be triggered by consumers or firms from abroad

Price expectations (PREXP-SER) Future price increases reduce the competitive position of a
firm and thus reduce service exports

Retail trade

Retail Confidence Indicator (RCI) Mirrors the overall economic situation in the retail trade
sector that is, at least to some extent, triggered by
foreign demand

Orders expectations (OEXP) An increase in current orders leads to higher business
activities that may be triggered by higher levels of
foreign demand

Business expectations (BEXP) The formation of expectations on future business activities
can at least to some extent be caused by an increase in
demand from abroad

Price expectations (PREXP-RET) Future price increases reduce the competitive position of a
firm and thus reduce the buying of goods by foreign
consumers or firms

Overall economy

Economic Sentiment Indicator (ESI) Business cycle indicator for the overall economy that
should also capture signals triggered by foreign demand

for each country and indicator. This implies an implementation of the ADLmodel in a
direct-step fashion; thus, the forecasts for longer horizons do not depend on predictions
of preceding quarters.

To evaluate the forecast accuracy of our differentmodels,wedefine the h-step-ahead
forecast error as FEt+h,t = yt+h − ŷt+h,t , with ŷt+h,t denoting the forecast produced
at time t . As the benchmark model serves an AR(p) process with the corresponding
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2438 R. Lehmann

forecast error FEAR
t+h . We choose the root mean squared forecast error (RMSFE):

RMSFEh =
√
√
√
√ 1

T

T∑

t=1

(
FEt+h,t

)2
, (2)

as the loss function. To decide whether one indicator performs, on average, better than
the autoregressive process, we calculate the relative RMSFE or Theil’sU between the
indicator model and the benchmark: Theilh = RMSFEh/RMSFEAR

h . Whenever this
ratio is smaller than one, the indicator-basedmodel performs better than the autoregres-
sive benchmark. Otherwise, the AR(p) process is preferable. Nonetheless, calculating
this ratio does not imply any difference between forecast errors in a statistical sense.
For this purpose, we apply the test proposed by Diebold and Mariano (1995). Under
the null hypothesis, the test states that the expected difference in the mean squared
forecast errors (MSFE) between the benchmark and the indicator model is zero. In
other words, the AR(p) is assumed to be the data generating process under the null.
Adding an indicator to this process can then cause the typical problem of nested mod-
els. The larger model—with each of our single indicators—introduces a bias through
estimating model parameters that are zero within the population. Thus, the AR(p)
process nests the indicator model by setting the parameters of the indicator to zero.
As stated by Clark and West (2007), this causes the MSFE of the larger model to be
biased upward since redundant parameters have to be estimated. As a result, standard
tests, such as the one proposed by Diebold and Mariano (1995), lose their power. On
this account, we follow the literature (see, among others, Lehmann and Weyh 2016;
Weber and Zika 2016) and apply the adjusted test statistic by Clark and West (2007).

4 Results

In the following, we present our main results. We first highlight the general findings
by showing the best performing indicators for each European country and by carving
out the heterogeneity in the indicators’ forecasting performance across countries. And
second, we discuss how robust the general findings are compared to variations in the
forecasting experiment.

4.1 General findings

We start by presenting the best indicator for each country and forecast horizon in
Table 3. The table shows both the best indicator and the corresponding Theil’s U
value; we additionally include the relative number of indicators that perform signifi-
cantly better compared to the benchmark model (rel. #).6 A significant improvement
is denoted by asterisks.

In general, we observe a large heterogeneity across countries both in terms of the
best indicator and its relative forecasting performance. The highest relative improve-

6 The full list of results can be found in the Online Appendix to this article.
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Table 3 Best performing indicator across countries

Country h = 1 h = 2

Indicator Theil rel. # (%) Indicator Theil rel. # (%)

Austria ESI 0.77** 77.8 BEXP 0.84** 55.6

Czech Republic ESI 0.76* 23.1 EOBL 0.96* 23.1

Denmark PEXP 0.73* 53.8 ESI 0.76** 53.8

Estonia CU 0.86** 38.5 CU 0.92** 38.5

Finland ICI 0.75** 77.8 ICI 0.73** 72.2

France SFP 0.76** 30.0 SFP 0.74** 10.0

Germany XEXP 0.71** 73.7 EOBL 0.77* 57.9

Greece DEXP 0.80*** 72.2 ESI 0.73** 44.4

Hungary IFOXC 0.77** 33.3 ICI 0.98* 6.7

Italy IFOXC 0.75** 29.4 IFOXC 0.80* 11.8

Latvia EOBL 0.87* 15.4 ICI 0.88* 15.4

Luxembourg IFOXC 0.83* 69.2 IFOXC 0.88** 38.5

Netherlands ESI 0.77** 83.3 PREXP-RET 0.83** 44.4

Portugal IFOXC 0.82** 16.7 IFOXC 0.87* 11.1

Slovenia IFOXC 0.71** 70.0 IFOXC 0.74** 50.0

Spain SFP 0.74** 77.8 SFP 0.83* 33.3

Sweden BEXP 0.70** 77.8 PEXP 0.72** 77.8

UK COMPIEU 0.91** 16.7 COMPIEU 0.90** 5.6

The Theil’sU compares the average forecast errors of the indicatormodel and the autoregressive benchmark.
Asterisks indicate whether the difference in forecast errors of the indicator model and the benchmark is
statistically significant according to the Clark–West test. The usual definitions hold: *** (**, *) denote
statistical significance to the 1% (5%, 10%) level. The relative numbers of indicators that produce significant
lower forecast errors compared to the benchmark are displayed in column ‘rel. #’
Abbreviations (in alphabetical order) BEXP business expectations retail trade, COMPIEU competitive
position inside the EU, CU capacity utilization, DEXP demand expectations service sector, EOBL Export
Order Books Level, ESI Economic Sentiment Indicator, ICI Industrial Confidence Indicator, IFOXC Export
Climate, PEXP Production Expectations, PREXP-RET price expectations retail trade, SFP stock of finished
products, XEXP export expectations

ment over the benchmark is found for Sweden (Theil’s U, h = 1: 0.70 and Theil’s
U, h = 2: 0.72). On the opposite, the lowest improvement of the best indicator is
observed for the UK (Theil’s U, h = 1: 0.91) and Hungary (Theil’s U, h = 2: 0.98);
thus, the span of improvement across countries is very large. One reason is the number
of indicators that are merely able to beat the benchmark model. Table 3 reveals large
variation in the relative numbers of indicators that produce significant lower forecast
errors compared to the autoregressive model (rel. #); the relative number is the ratio
of indicators with an significant improvement to the total number of available indi-
cators for each country. For h = 1, the Netherlands turns out to be the country with
the highest relative number of indicators that significantly outperform the benchmark
model (83.3%); for Latvia, we observe the lowest value (15.4%). In case of forecasts
for the next two quarters (h = 2), Sweden shows the highest relative number with
77.8%. The UK takes the last place with a relative number of only 5.6%.
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Turning to the best performing indicators, there is one predictor that frequently gets
ranked first: the Export Climate (IFOXC). For one-quarter-ahead forecasts, the Export
Climate is the best performing indicator for five out of 18 countries; for h = 2, it is
ranked first for four countries in the sample. The Economic Sentiment Indicator (ESI)
and the Industrial Confidence Indicator (ICI) follow immediatelywith three first places
for h = 1 and h = 2, respectively. Across the best performing indicators, we also
observe a distinct sectoral pattern. Only for Greece (DEXP—demand expectations
in the service sector, h = 1) and the Netherlands (PREXP-RET—price expectations
for retail trade, h = 2), indicators from non-manufacturing are ranked first place;
for all remaining countries, indicators resulting from the survey conducted in the
manufacturing sector show the lowest Theil’s U values.

Further interesting insights are achieved for indicators that should be directly linked
to export growth. Among the indicators that might serve as leading ones, the Export
Order Books Level (EOBL) is more often ranked first compared to export expectations
(XEXP) of firms. Price competitiveness seems to play only a minor role as it is the
best performing indicator only in the case of the UK (COMPIEU). In the end, as
stated before, the Export Climate performs well for many countries; thus, an indicator
incorporates a large set of signals from the domestic country’s main trading partners.

By exclusively taking a closer look on the first best indicators, we cannot draw
reliable conclusions on each single indicator’s overall performance. Therefore, we
introduce Table 4 that displays for both forecast horizons the mean Theil’s U value
and the corresponding standard deviation of each indicator across all 18 countries.
The indicators are listed according to their rank for one- quarter-ahead forecasts.

In terms of the standard deviations in Theil’s U values, Table 4 clearly underpins
the large heterogeneity in indicator performance across countries already suggested by
presenting the best predictors. However, the pattern for the top three performing indi-
cators is clear-cut. The Export Climate is the top indicator for both forecast horizons
(mean Theil: 0.84 and 0.91 for h = 1 and h = 2, respectively) and produces approxi-
mately 4–6 percentage points lower average forecast errors than the second or third best
indicator (PEXP—Production Expectations, and ICI—Industrial Confidence Indica-
tor). This is a very interesting finding as the best indicators do not approximate exports
directly.Whereas both industrial indicators more or less mirror the current or expected
business cycle in the manufacturing sector as a whole, the Export Climate approxi-
mates foreign demand of domestic products, enriched by the price competitiveness of
the domestic economy.Both indicators that should be directly linked to exports: Export
Order Books Level (EOBL) and export expectations (XEXP), perform relatively bad
across countries (mean Theil: 0.91 and 1.01 for h = 1 and h = 2, respectively). In
particular in the case of the export expectations, the heterogeneity is remarkably pro-
nounced by looking at the standard deviations in the average Theil’s U values (0.11
for both forecast horizons). This finding lets us suggest that it is much more difficult
for firms across countries to formulate an accurate statement on their expected export
development, which might be driven by the composition of the domestic economies’
exports. We leave such an examination for future research activities.

Finally, we again take a closer look at the performance of non-manufacturing pre-
dictors. Only two indicators from the service sector produce mean Theil’s U values
lower than one: the confidence indicator (SCI) and demand expectations (DEXP). All
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Table 4 Forecasting performance and indicator ranking across countries

Indicator h = 1 h = 2

Mean SD Rank Mean SD Rank
Theil Theil Theil Theil

IFOXC 0.84 0.09 1 0.91 0.11 1

PEXP 0.88 0.11 2 0.96 0.12 3

ICI 0.90 0.10 3 0.94 0.09 2

ESI 0.90 0.12 4 0.96 0.17 5

XEXP 0.91 0.11 5 1.01 0.11 8

SCI 0.91 0.10 6 0.96 0.11 4

EOBL 0.93 0.10 7 0.97 0.10 6

DEXP 0.94 0.11 8 0.98 0.09 7

NO 0.96 0.10 9 1.03 0.13 13

SFP 0.98 0.14 10 1.02 0.11 9

COMPIEU 0.98 0.06 11 1.03 0.08 12

RCI 1.00 0.10 12 1.05 0.12 15

BEXP 1.01 0.13 13 1.04 0.16 14

IFWCAP 1.01 0.14 14 1.17 0.18 20

COMPOEU 1.02 0.07 15 1.02 0.06 10

PREXP-RET 1.02 0.03 16 1.13 0.12 18

OEXP 1.02 0.14 17 1.12 0.16 17

PREXP-IND 1.05 0.12 18 1.11 0.13 16

CU 1.06 0.15 19 1.17 0.24 19

PREXP-SER 1.07 – 20 1.03 – 11

TheTheil’sU compares the average forecast errors of the indicatormodel and the autoregressive benchmark.
The figures represent cross-country means and standard deviations. The indicators are ordered according
to their rank for the shorter forecast horizon (h = 1)
Abbreviations (in alphabetical order) BEXP business expectations retail trade, COMPIEU competitive
position inside the EU, COMPOEU competitive position outside the EU, CU capacity utilization, DEXP
demand expectations service sector, EOBL Export Order Books Level, ESI Economic Sentiment Indicator,
ICI Industrial Confidence Indicator, IFOXCExport Climate, IFWCAPWeighted ForeignCapacity Indicator,
NO new orders, OEXP orders expectations retail trade, PEXP Production Expectations, PREXP-IND price
expectations industry, PREXP-RET price expectations retail trade, PREXP-SER price expectations service
sector, RCI Retail Confidence Indicator, SCI Service Confidence Indicator, SFP stock of finished products,
XEXP export expectations

remaining variables are more or less not able to beat the simple autoregressive bench-
mark model. This might reflect the fact that only minor parts of country exports stem
from retail trade. For most of the countries, exports are dominated by goods from the
manufacturing sector.

4.2 Discussion on the forecasting performance

To check the validity of our general findings, we discuss two types of variations in
the forecasting experiment. First, we use a rolling window instead of applying an
expanding window approach. This means that the initial estimation window for Eq.
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(1) is not successively enlarged by one quarter but is rather fixed and moved forward
in each iteration. In particular if breaks are present in the time series of export growth,
the rolling window approach might be more suitable. In contrast, the advantage of the
expanding window approach is its ability to capture the whole cyclicality or behavior
of the underlying time series. Second, we test the forecasting performance of the
survey indicators for a different transformation of the target variable. Instead of using
year-on-year growth rates, we calculate quarter-on-quarter (qoq) growth rates. Such a
transformation should capture the cyclical movement of the target variable during the
year. In practice, forecasts of macroeconomic aggregates are based on the quarter-on-
quarter transformation. However, the resulting series aremuchmore volatile compared
to the year-on-year transformation.

Estimation window

The approach on how the estimation window is specified might drive the out-of-
sample results, especially if the target series show multiple breaks. We compare the
results from the expanding window and the rolling window in Fig. 2 as tables would
be hard to read in our case. Both sub-figures—one for each forecasting horizon and
indicated by panel (a) and (b)—compare the Theil’s U of the expanding window
approach (horizontal axis) with its counterparts from the rolling window approach
(vertical axis). As indicated by both the caption, the target series to forecast are year-
on-year growth rates. Each dot represents a Theil’sU pair of an indicator for a specific
country (for example, performance of export expectations for Germany). To ease the
interpretation of each sub-figure, we add the 45◦ line as well as a horizontal and a
vertical line both crossing the value of one, indicating whether an indicator performs
better or worse compared to the specific benchmarkmodel. Each dot below the 45◦ line
represents a combination for which an indicator’s Theil’s U is smaller in the rolling
window approach compared to the expanding window case. The opposite holds for
values above the 45◦ line. The horizontal and vertical lines divide the sub-figures into
four quadrants. The interpretations of quadrants (I) and (III) are straightforward. A
dot lying in quadrant (I) represents an indicator that produces, on average, higher
forecast errors than the benchmark model for both the expanding and the rolling
window approach. The opposite case is true for dots lying in quadrant (III); thus,
these indicators produce lower average forecast errors than the benchmark in both
approaches. Whenever an indicator enters quadrant (II), its performance becomes
worse in an expanding window approach compared to a rolling window. For quadrant
(IV), the indicator beats the benchmark in an expanding window setup, whereas it fails
to do so in the rolling window approach.

The forecasting results would be perfectly robust to the applied window if all dots
lie on the 45◦ line. Figure 2 reveals that this is not perfectly the case for the shorter
forecast horizon [panel (a), h = 1]. However, the results do not vary much between
the two approaches, since the dots are located closely to the 45◦ line. Only 22% of all
indicators either become better or worse with the rolling window approach compared
to the expanding window. Most of these differences are, however, not statistically
significant. The remaining 78% remain either in quadrant (I) or (III); thus, their relative
performance is stable across the applied estimation window. As we are most interested
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(a) (b)

Fig. 2 Relative forecast errors expanding versus rolling window, year-on-year growth

in those cases for which the indicator beats the benchmark model [quadrant (III)], we
can confirm the robustness of the general findings. Indicators that show a Theil’s U
smaller than one with the expanding window approach also do so in 79% of all cases
by applying a rolling window.

A similar picture emerges for the longer forecasting horizon h = 2 [see panel (b) in
Fig. 2]. Overall, 72% of all indicators’ relative forecasting performance do not change
with the applied estimation window; only 28% either become better or worse across
the expanding or rolling window approach. Turning to those indicators that beat the
benchmark model in the expanding window case, Fig. 2 panel (b) reveals that most of
them are also favorable over the benchmark in the rolling window case. 80% of those
indicators showing a Theil’sU smaller than one with the expanding window approach
also beat the benchmark model in the rolling window case.

Transformation of the target series

Most of the existing applied forecasts base their analysis on quarter-on-quarter growth
rates. This transformation leads, however, to highly volatile time series, especially in
the case of exports. In the following, we check how the quarter-on-quarter transfor-
mation changes our general findings from the previous section.

We start by showing a similar figure to the one from the first robustness check,where
we compared an expandingwindowwith a rollingwindow approach. Figure 3 presents
the corresponding scatter plots for h = 1 and h = 2, respectively. The indicators’
Theil’s U from the year-on-year transformation is plotted on the horizontal axes; the
corresponding relative forecast errors from the quarter-on-quarter transformation are
displayed on the vertical axes.

Overall, the relative forecasting performance of the indicators worsens on average.
For the shorter forecasting horizon (h = 1), approximately 50%of all indicators across
the countries with a Theil’s U smaller than one in the year-on-year case also exhibit
a better forecasting performance than the benchmark in the quarter-on-quarter case.
[This corresponds to the proportion of quadrant (III) in panel (a) of Fig. 3.] This decline
in forecasting performance over all indicators and countries becomes even worse by
investigating the longer forecast horizon (h = 2). Here, only one third of all indicators
with a better forecasting performance than the benchmark in the year-on-year case also
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(a) (b)

Fig. 3 Relative forecast errors quarter-on-quarter versus year-on-year transformation

beat the benchmark model by applying the quarter-on-quarter transformation. [This
is the corresponding proportion of quadrant (III) in panel (b) of Fig. 3.]

These findings raise the question on the reasons behind this worsening in forecast-
ing performance. We disentangle this question by first comparing the best performing
indicators for each country in both cases. And second, we investigate the average
performance of each indicator across all countries, again in comparison of both trans-
formations. Table 5 shows for both forecast horizons the best performing indicators
fromour baseline results (columns ‘Indicator’ and ‘Theil’ for the ‘yoy’ transformation)
together with the best performing indicators in the quarter-on-quarter case (columns
‘qoq’). We can draw three main conclusions from Table 5. First, the relative forecast-
ing performance of the best indicator in the quarter-on-quarter case is, on average, not
as good as in the baseline setting. This holds true for both forecast horizons. The main
reason is certainly the higher volatility of quarterly compared to yearly growth rates.
Second, we still observe a best performing indicator that improves the performance
of the benchmark model. Thus, it is rather the mass of indicators that become worse
and lead to the patterns observed in the previous scatter plots from Fig. 3. We, how-
ever, have to state that not for all countries the best performing indicator also beats
the benchmark model. For the shorter forecast horizon (h = 1), the best indicator for
the UK cannot improve the benchmark (see Theil COMPIEU: 1.00 in Table 5). For
h = 2, the performance of the survey indicators is especially weak for Eastern Euro-
pean countries such as Estonia or Slovenia. Similar findings that survey indicators do
not work that well for UK or some Eastern European countries have been documented
in the literature in conjunction with other macroeconomic aggregates (see Lehmann
andWeyh 2016 for employment growth or Grimme et al. 2019 for total imports). And
finally, we have to state that the best performing indicator in the year-on-year case
does in most cases not coincide with the best indicator in the quarter-on-quarter case.
This third finding leads to our next examination: the average performance of each
indicator across all countries.

In Table 6, we compare the average rank of each indicator across both transforma-
tions. The indicators are ordered in terms of their performance rank for the shorter
forecast horizon (h = 1) and the year-on-year case. By comparing the ranks, we can
clearly state that the ordering of the indicators’ performance is very stable for h = 1
(rank correlation: 0.70). The top four performing indicators in the year-on-year case
(Export Climate, Production Expectations, Industrial Confidence Indicator, and Eco-
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Table 5 Best performing indicator across countries and transformations

Country h = 1 h = 2

Indicator Theil Indicator Theil Indicator Theil Indicator Theil

yoy qoq yoy qoq

Austria ESI 0.77** IFOXC 0.78* BEXP 0.84** IFOXC 0.93**

Czech Republic ESI 0.76* ICI 0.94* EOBL 0.96* CU 0.98*

Denmark PEXP 0.73* ESI 0.90* ESI 0.76** XEXP 0.95**

Estonia CU 0.86** IFOXC 0.95* CU 0.92** SFP 1.02

Finland ICI 0.75** COMPIEU 0.95 ICI 0.73** COMPOEU 0.99

France SFP 0.76** SFP 0.82** SFP 0.74** SFP 0.93**

Germany XEXP 0.71** PEXP 0.75* EOBL 0.77* PEXP 0.94**

Greece DEXP 0.80*** COMPIEU 0.96** ESI 0.73** ICI 0.95**

Hungary IFOXC 0.77** IFOXC 0.95 ICI 0.98* XEXP 1.02

Italy IFOXC 0.75** IFOXC 0.76* IFOXC 0.80* SFP 0.94

Latvia EOBL 0.87* EOBL 0.91* ICI 0.88* ICI 0.95*

Luxembourg IFOXC 0.83* IFOXC 0.91* IFOXC 0.88** COMPOEU 0.99*

Netherlands ESI 0.77** ICI 0.85 PREXP-RET 0.83** XEXP 0.96**

Portugal IFOXC 0.82** ICI 0.95 IFOXC 0.87* COMPIEU 0.98**

Slovenia IFOXC 0.71** IFOXC 0.77* IFOXC 0.74** ICI 1.00

Spain SFP 0.74** IFOXC 0.98* SFP 0.83* PREXP 0.99**

Sweden BEXP 0.70** ESI 0.87** PEXP 0.72** OEXP 0.97*

UK COMPIEU 0.91** COMPIEU 1.00 COMPIEU 0.90** PEXP 0.99

TheTheil’sU compares the average forecast errors of the indicatormodel and the autoregressive benchmark.
Asterisks indicate whether the difference in forecast errors of the indicator model and the benchmark is
statistically significant according to the Clark–West test. The usual definitions hold: *** (**, *) denote
statistical significance to the 1% (5%, 10%) level
Abbreviations (in alphabetical order) BEXP business expectations retail trade, COMPIEU competitive
position inside the EU, COMPOEU competitive position outside the EU, CU capacity utilization, DEXP
demand expectations service sector, EOBL Export Order Books Level, ESI Economic Sentiment Indicator,
ICI Industrial Confidence Indicator, IFOXC Export Climate, OEXP orders expectations retail trade, PEXP
Production Expectations,PREXP-RET price expectations retail trade, SFP stock of finished products,XEXP
export expectations

nomic Sentiment Indicator) are also among the top four in the quarter-on-quarter case.
There are, however, some indicators which relative forecasting performance sharply
decreases between both transformations. The export expectations (XEXP) of the firms
clearly lose forecasting power in the quarter-on-quarter case. This finding is notewor-
thy as one would suggest that this indicator should especially be linked to future export
growth. Follow-up studies might investigate the reasons behind this finding.

The ranking for the longer forecast horizon (h = 2) is, on the opposite, not very
stable between the transformations (rank correlation: 0.44). Also, the indicators’ per-
formance is rather bad for the quarter-on-quarter case; across all countries, no single
indicator is, on average, able to produce smaller forecast errors than the benchmark
model. Thesemeans, however, coincidewith large standard deviations in the countries’
Theil’s U.
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Table 6 Indicator ranking across countries by different transformations

Indicator h = 1 h = 2

Theil Theil Rank Rank Theil Theil Rank Rank
qoq yoy qoq yoy qoq yoy qoq yoy

IFOXC 0.96 0.84 2 1 1.06 0.91 13 1

PEXP 0.98 0.88 4 2 1.06 0.96 14 3

ICI 0.94 0.90 1 3 1.03 0.94 7 2

ESI 0.98 0.90 3 4 1.04 0.96 10 5

XEXP 1.04 0.91 12 5 1.04 1.01 11 8

SCI 1.00 0.91 7 6 1.03 0.96 5 4

EOBL 0.99 0.93 5 7 1.04 0.97 9 6

DEXP 1.04 0.94 11 8 1.03 0.98 4 7

NO 1.06 0.96 16 9 1.06 1.03 15 13

SFP 1.00 0.98 8 10 1.03 1.02 6 9

COMPIEU 1.02 0.98 9 11 1.01 1.03 2 12

RCI 1.05 1.00 14 12 1.08 1.05 16 15

BEXP 1.06 1.01 17 13 1.08 1.04 18 14

IFWCAP 1.18 1.01 20 14 1.21 1.17 20 20

COMPOEU 1.04 1.02 13 15 1.00 1.02 1 10

PREXP-RET 0.99 1.02 6 16 1.04 1.13 8 18

OEXP 1.07 1.02 18 17 1.10 1.12 19 17

PREXP-IND 1.05 1.05 15 18 1.05 1.11 12 16

CU 1.12 1.06 19 19 1.08 1.17 17 19

PREXP-SER 1.04 1.07 10 20 1.02 1.03 3 11

TheTheil’sU compares the average forecast errors of the indicatormodel and the autoregressive benchmark.
The figures represent cross-country means and standard deviations. The indicators are ordered according
to their rank for the shorter forecast horizon (h = 1)
Abbreviations (in alphabetical order) BEXP business expectations retail trade, COMPIEU competitive
position inside the EU, COMPOEU competitive position outside the EU, CU capacity utilization, DEXP
demand expectations service sector, EOBL Export Order Books Level, ESI Economic Sentiment Indicator,
ICI Industrial Confidence Indicator, IFOXCExport Climate, IFWCAPWeighted ForeignCapacity Indicator,
NO new orders, OEXP orders expectations retail trade, PEXP Production Expectations, PREXP-IND price
expectations industry, PREXP-RET price expectations retail trade, PREXP-SER price expectations service
sector, RCI Retail Confidence Indicator, SCI Service Confidence Indicator, SFP stock of finished products,
XEXP export expectations

All in all, our general findings for h = 1 are confirmed by looking at the
quarter-on-quarter transformation. As the average forecasting performance worsens
by considering quarterly growth rates, it is rather the mass of bad performing indica-
tors that lead to a shift toward quadrant (IV) in panel (a) of Fig. 3. The best performing
indicators are identical for both transformations. The poorer performance of the indi-
cators for h = 2 can be described by a complete shift in the performance ranking,
which might be explained by the larger volatility of the transformation. In addition,
also the mass of indicators get worse in their performance to forecast export growth
on a quarterly basis. This finding is also an expression of the limitation of survey
indicators to produce good forecasts more than one quarter ahead. Per construction,
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survey indicators do not incorporate any signal for the development ofmacroeconomic
aggregates in the medium or long run.

5 Conclusion

Macroeconomic forecasts consist of more than the prediction of a single number,
namely gross domestic product (GDP). In practice, it is standard to forecast each sin-
gle component (for example, exports) of total output. DisaggregatedGDP forecasts are
also seen in the academic literature as more accurate than direct predictions, especially
in the short run. Thus, better forecasts on each single component lead, ceteris paribus,
to lower forecast errors of GDP. In this paper, we concentrate on one major aggregate
in total output: exports of goods and services. In conclusion, we ask whether there
exist some superior indicators that improve export growth forecasts across a multitude
of European countries most. We evaluate this question with a pseudo-out-of-sample
exercise based on twenty survey-based indicators and eighteen single European coun-
tries. Our period of investigation runs from the first quarter 1996 to the fourth quarter of
2016 and therefore covers more than one business cycle. For all countries, we find the
best performing indicators that significantly beat a well-specified benchmark model.
It turns out that especially four survey-based indicators are the best performing across
the eighteen European countries: the Export Climate, Production Expectations of the
domestic manufacturing firms, the Industrial Confidence Indicator, and the Economic
Sentiment Indicator. Two robustness checks confirm these results.

This paper expands the discussion on survey-based forecasting in general and export
forecasts in particular. First, we use a multitude of survey indicators from different
economic branches for our forecasting exercise. Second, we analyze this question
for a multitude of European countries, thus broadening the picture of the usefulness
of indicators for export forecasts. Third, we stick to the discussion by Croux et al.
(2005) who state that survey results should have some predictive content for several
macroeconomic variables as they are expensive and time-consuming for the firms.
Our results clearly support the usage of four superior survey indicators for export
forecasting. Nevertheless, our results reveal large heterogeneity in forecast accuracy
across countries. This result is interesting and might initiate future research activities
to concentrate on the reasons behind these observed country differences in forecast
accuracy; meta-studies on the surveys’ abilitiesmight therefore be a suitable approach.
One can imagine that the countries’ forecast accuracy of survey indicators might be
driven by the export composition of the domestic economy. Maybe it is easier for
firms to formulate export expectations if they sell products such as machinery or cars
compared to an oil exporter. The sales potential of the latter highly depends on the
extremely volatile oil price, making it hard for the firm to formulate stable export
expectations. Also, the overall increase in the importance of service exports might be
challenging to formulate accurate export forecasts in the future as similar questions
to export expectations in the industrial sector are missing in services. It might be
reasonable to think about the incorporation of such questions also in the domestic
service sector. In the end, future studies might also be interested in the calculation of
a worldwide survey-based index to capture world trade growth.
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A Data set description

See Tables 7 and 8.

Table 7 Data properties and sources

Variable Description Frequency Source

Target series

Total exports Sum of exported goods and services according to the
national accounts standard ESA 2010, real terms,
seasonally and calendar adjusted, in % to the previous
year period

Quarterly Eurostat

Indicators directly linked to exports

EOBL Question Do you consider your current export order
books to be…? Answers (+) more than sufficient
(above normal), (=) sufficient (normal for the season),
or (−) not sufficient (below normal).
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

XEXP Question How do you expect your export orders to
develop over the next 3months? Answer They will (+)
increase, (=) remain unchanged, or (−) decrease.
Balance statistic, seasonally adjusted, in p.p.

Quarterly European
Commission

IFWCAP Question At what capacity is your company currently
operating (as a percentage of full capacity)? Answer
The company is currently operating at XX.X% of full
capacity.
Answers are weighted by country-specific export shares
of 22 countries, seasonally adjusted, in %

Quarterly European
Commission,
OECD, own
calculations

COMPIEU Question How has your competitive position on foreign
markets inside the EU developed over the past
3months? Answer It has (+) improved, (=) remain
unchanged, or (−) deteriorated.
Balance statistic, seasonally adjusted, in p.p.

Quarterly European
Commission

COMPOEU Question How has your competitive position on foreign
markets outside the EU developed over the past
3months? Answer It has (+) improved, (=) remain
unchanged, or (−) deteriorated.
Balance statistic, seasonally adjusted, in p.p.

Quarterly European
Commission
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Table 7 continued

Variable Description Frequency Source

IFOXC Consumers European states: Consumer Confidence
Indicator (CCI) by the Commission, USA: CCI by the
Conference Board, remaining countries: CCI by the
OECD.
Firms European states: Industrial Confidence Indicator
by the Commission, USA: Purchasing Manager Index
by the Institute for Supply Management, China:
Purchasing Manager Index by the National Bureau of
Statistics China, Thailand: Business Sentiment Index
by the Bank of Thailand, remaining countries: Business
Confidence Index by the OECD.
Prices Real effective exchange rate against 37 industrial
countries deflated by harmonized consumer prices.
Trade Bilateral exports by the IMF in millions of US
dollar.
Answers are weighted by country-specific export shares
of 44 main trading partners, seasonally adjusted, index

Quarterly European
Commission,
OECD, The
Conference
Board, ISM,
NBS China,
Bank of
Thailand, IMF
Trade Statistics,
own calculations

Further potential predictors—industry

ICI Composite indicator average of the assessment of order
book levels minus assessment of stocks of finished
products plus Production Expectations for the months
ahead.
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

SFP Question Do you consider your current stock of finished
products to be…? Answers (+) too large (above
normal), (=) adequate (normal for the season), or (−)
too small (below normal).
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

PEXP Question How do you expect your production to develop
over the next 3months? Answer It will (+) increase,
(=) remain unchanged, or (−) decrease.
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

PREXP-IND Question How do you expect your selling prices to
change over the next 3months? Answer They will (+)
increase, (=) remain unchanged, or (−) decrease.
Balance statistic, seasonally adjusted, in p.p.

Quarterly European
Commission

NO Question How have your orders developed over the past
3months? Answer They have (+) increased, (=)
remained unchanged, or (−) decreased.
Balance statistic, seasonally adjusted, in p.p.

Quarterly European
Commission

CU Question At what capacity is your company currently
operating (as a percentage of full capacity)? Answer
The company is currently operating at XX.X% of full
capacity.
Answers are weighted by the firm size, seasonally
adjusted, in %

Quarterly European
Commission
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Table 7 continued

Variable Description Frequency Source

Further potential predictors—service sector

SCI Composite indicator average of the business situation
development over the past 3months, the evolution of
the demand over the past 3months, and the expectation
of the demand over the next 3months.
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

DEXP Question How do you expect the demand (turnover) for
your company’s services to change over the next
3months? Answer It will (+) increase, (=) remain
unchanged, or (−) decrease.
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

PREXP-SER Question How do you expect the prices you charge to
change over the next 3months? Answer They will (+)
increase, (=) remain unchanged, or (−) decrease.
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

Further potential predictors—retail trade

RCI Composite indicator average of the business activity
development over the past 3months minus the volume
of stock currently hold plus business activity
expectations over the next 3months.
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

OEXP Question How do you expect your orders placed with
suppliers to change over the next 3months? Answer
They will (+) increase, (=) remain unchanged, or (−)
decrease.
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

BEXP Question How do you expect your business activity
(sales) to change over the next 3months? Answer It
(they) will (+) improve (increase), (=) remain
unchanged, or (−) deteriorate (decrease).
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

PREXP-RET Question How do you expect the prices you charge to
change over the next 3months? Answer They will (+)
increase, (=) remain unchanged, or (−) decrease.
Balance statistic, seasonally adjusted, in p.p.

Monthly European
Commission

Further potential predictors—overall economy

ESI Composite indicator weighted average of the
sector-specific confidence indicators (industry 40%,
services 30%, consumers 20%, construction and retail
trade 5% each).
Standardized balance statistic, seasonally adjusted, in
p.p.

Monthly European
Commission

The exact wording of the European questionnaires can be found in European Commission (2016)
Abbreviations (in alphabetical order) BEXP business expectations retail trade, COMPIEU competitive posi-
tion inside the EU, COMPOEU competitive position outside the EU, CU capacity utilization, DEXP demand
expectations service sector, EOBL Export Order Books Level, ESI Economic Sentiment Indicator, ICI Indus-
trial Confidence Indicator, IFOXC Export Climate, IFWCAP Weighted Foreign Capacity Indicator, NO new
orders, OEXP orders expectations retail trade, PEXP Production Expectations, PREXP-IND price expecta-
tions industry, PREXP-RET price expectations retail trade, PREXP-SER price expectations service sector, RCI
Retail Confidence Indicator, SCI Service Confidence Indicator, SFP stock of finished products, XEXP export
expectations
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