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Abstract: The volatility of oil price as a key energy resource for modern economies has a significant
impact on the macroeconomic situation. In addition to affecting aggregated production, consump-
tion, employment and inflation, oil shocks can affect the economy in a more nuanced way. One
consequence of the turmoil in the oil market may be a shift in the employment structure between
the tradable and non-tradable sectors, which we investigate in this paper. The aim of this study is
to test how oil price volatility affects the structure of employment in Central and Eastern European
countries. Our main hypothesis is that oil price volatility causes a temporal employment reallocation
between tradable and non-tradable sectors. To verify this assumption, we created Interacted Panel
VAR (IPVAR), which showed that the shocks of oil price volatility affect the employment structure
and this impact is conditioned by the level of dependence on energy imports and the exchange rate
regime. The constructed impulse response functions showed that, in general, oil price volatility
causes a temporal fall in relative employment in the manufacturing (tradable) sector. For periods
of an above-average import of energy, the exchange rate regime does not matter for the response of
the structure of employment. Inversely, when countries are less dependent on imports of energy,
the exchange rate regime matters for shock absorption—for floats, oil price shocks cause a temporal
fall in relative employment in manufacturing, whereas for pegs, there is a slight relative increase in
employment in manufacturing.

Keywords: oil price; volatility; employment; IPVAR; exchange rate regime; energy import dependency

1. Introduction

The oil crisis of the1970s entailed extensive research on the impact of oil price fluctua-
tions on economies [1]. High oil prices combined with poor economic performance in the
USA triggered research that resulted in the publication of many seminal papers linking
both phenomena. Hence, the period of the 1970s was full of research touching upon the
linkages between the oil market and the real economy [2]. Although the subsequent oil
shocks did not cause such major economic turmoil as in the 1970s [3], the oil market may
still exert impact on economies. It should be emphasized that large shocks affect many
countries at the same time, which means that they can shape the global economic situation.
Nowadays, as a result of the Russian invasion of Ukraine, the prices of energy have risen to
historically high levels. By the end of the first quarter of 2022, the price of crude oil had
doubled, and these tendencies of increased energy prices do not seem to be reversing [4].
Considering the current high prices of brent oil and heralded energy shortages in Europe,
the issue of energy supply shocks seems to gain importance again.

Oil price fluctuations have many implications for economies. There are many studies
examining the impact of oil prices on global production [5], consumption [6] and infla-
tion [7]. One such strand of this literature is the influence of oil price on the labor market. In
general, we can suppose that increasing prices of oil will lead to a reduction in production
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and employment, but oil price turmoil can also change the labor market in a more indis-
cernible manner. There are some indications that oil price volatility can affect the structure
of employment and lead to job reallocation between different sectors and industries.

The beginnings of research on the role of oil shocks in labor reallocation can be found in
the work of Lilien [8], who pointed to the fact that a considerable fraction of unemployment
can be explained by the industry-level dispersion of employment growth. These findings
were extended by Loungani [9], who proved that the processes of employment reallocation
between different industries was highly determined by sharp oil price increases in the
1950s and 1970s. According to a neoclassical model of unemployment and business cycle
by Hamilton [10], even a small disruption on the markets of primary commodities, such as
energy, can result in fluctuations of aggregate employment. An interesting development of
this model is the question how fluctuations of energy supply affect the structure of employ-
ment. This model is based on papers by Davis [11] and Loungani [9], in which shortages
of energy on the market caused sectoral imbalances. In the model by Hamilton [10], an
increase in the price of energy results in reduced consumption of energy-intensive goods. In
an environment of relatively high labor mobility, this will lead to employment reallocation
to labor-intensive industries.

Empirical research on the relationship between the oil market and employment re-
allocation seem to be in line with the theoretical models. In the work of Davis and Halti-
wanger [12], employment growth and unemployment rates are characterized by temporal
asymmetry, whereas production and its growth rate are not. According to the authors, it
is indicative of the existence of cycles that lead to sectoral shifts of production. One of
the factors affecting employment shifts are oil shocks that account for 20–25% variability
of employment growth in the manufacturing sector—in the short-run, job destruction is
much more sensitive to oil shocks than job creation, which results in the reallocation of
employment. In the same manner, Uri [13] explained a fraction of turmoil in agricultural
employment in the United States. According to Papapetrou [14], oil price shock had an
immediate negative impact on industrial employment and production in Greece. Ewing
and Thompson [15] showed that there is contemporaneous negative correlation between
crude oil prices and unemployment cycles. In a study by Koirala and Ma [1], different
sectors responded differently to oil shocks, which also suggests that the oil can influence
the reallocation of labor between different sectors. In turn, Herrera et al. [16] touched upon
the adjustment process of oil shock absorbing. The authors showed that in the first year,
after oil price decrease, net employment decreases as employees move from closing jobs to
expanding ones in manufacturing and in services, but in the next year, job creation exceeds
job destruction, contributing to the increase in net employment.

Interestingly, it is not always the level of oil price that can affect employment—
uncertainty about future price and its volatility can also exert impact on the labor market.
In a nutshell, oil prices fluctuations can affect the costs of production, affect consumer prices
and spark uncertainty that leads to postponing investments and cutting on production,
which exerts pressure on the labor market [17]. Elder [18] showed that oil price uncertainty
affects private sector unemployment. Moreover, there are differences in employment fluctu-
ations between sectors producing goods and services. In manufacturing industries that are
typically producing tradable goods, global shocks can lead to relative price changes [19].
Hence, oil price volatility may affect services (as a proxy for non-tradable sector) and
manufacturing differently. In turn, in a study by Michieka and Gearhart [20], fluctuations
of oil price affect employment in natural resources and mining, trade, and transportation in
the USA. In the work of Jo [5] oil price uncertainty shocks (proxied by the crude oil volatil-
ity index) are causing global slowdown in economic activity. Interestingly, in this paper,
uncertainty solely causes a decline in the industrial production growth rate, irrespective of
actual price-level changes. It means that the price of oil does not have to go up to cause
employment fluctuations—it can be the volatility that sparks changes in the labor market.

Although there is a lot of research on the relationship between oil price and the labor
market, they have some key drawbacks. Michieka and Gearhart [20] claimed that the
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current literature ignores the aspect of sectoral employment changes in response to oil
price fluctuations. Papers that are devoted to the question of the labor market effects of oil
shocks in sectors [18,20] are based on models for individual sectors/industries, which gives
only a partial picture of employment reallocation. Additionally, existing studies are based
on dated empirical methods and there is a need to employ new, advanced econometric
techniques in the studies. Moreover, most of the research on the topic are for the USA, but
there are few works that focus on countries that are not exporters of oil (in these countries
oil price shocks are highly exogenous factors and can bring different economic outcomes).
A peripheral research issue for non-oil exporting countries is the role of the level of energy
import dependency, which is not often considered in empirical studies. Another question—
suggested, for example, by Koirala and Ma [1]—is the role of exchange rate as an external
shock absorber.

The aim of this study is to test how oil price volatility affects the structure of em-
ployment in Central and Eastern European (CEE) countries, including Czechia, Estonia,
Hungary, Latvia, Lithuania, Poland, Slovakia and Slovenia. To do this, we incorporate the
Interacted Panel VAR (IPVAR) model introduced by Towbin and Weber [21] and create
impulse response functions, showing how oil price volatility shocks affect the index of
employment structure (employment in manufacturing to employment in services as a
proxy for tradable and non-tradable sectors, respectively). In this modeling framework,
we depart from investigating employment in individual sector and create an index that
provide more general picture of employment reallocation in response to oil price volatility
shocks. Additionally, thanks to the use of the IPVAR model, we can control for the role
of the de facto exchange rate regime and the level of energy import dependency in the
CEE region. Our main hypothesis is that oil price volatility causes a temporal employment
reallocation between tradable and non-tradable sectors. Our detailed hypothesis is that the
exchange rate regime and the level of energy import dependency matter for the final effect
of employment reallocation. These hypotheses will be verified on the basis of the analysis
of the impulse response functions created for the proposed IPVAR model.

The results of the research showed that oil price volatility has a short-term impact on
the structure of employment in the CEE region. In our baseline model (without interaction
terms), oil price volatility shock causes a relative fall in employment in manufacturing that
lasts for the first five quarters, and afterward there is a relative increase in employment
in manufacturing that lasts for the following six to seven quarters. After this period,
the relationship between employment in manufacturing and services returns to the pre-
shock stability. Nevertheless, our extended models with interaction terms show that the
relationship between the oil market and the employment structure is dependent on the level
of energy imports and the exchange rate regime. In periods of exceptionally high energy
import dependency (above 30th percentile), oil price volatility shocks cause a relative fall
in employment in manufacturing, but for periods of lower import of energy, these effects
are weaker. Additionally, we show that for periods of above-average import of energy,
the exchange rate regime does not matter for the response of the structure of employment.
Inversely, when countries are less dependent on imports of energy, the exchange rate
regime matters for shock absorption—for floats, oil price shocks cause a temporal fall in
relative employment in manufacturing, whereas for pegs, there is a slight relative increase
in employment in manufacturing that lasts for approximately 10 quarters after the initial
shock.

We contribute to the literature by providing a more general picture of employment
reallocation in response to oil price shocks. Additionally, thanks to the use of the IPVAR
model, we control for the role of exchange rate regime and energy import dependency in
absorbing oil price volatility shocks on the labor market. Our study proved that the rela-
tionship between oil price volatility and employment reallocation is not as straightforward
as in previous research. We also showed that exchange rate regime and the level of energy
import dependency can magnify and reduce employment fluctuations.
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The rest of the paper is structured as follows: the second section presents empirical
strategy and data; in the third part, we present the results of empirical analysis; and in the
last section, our results are discussed.

2. Materials and Methods

Our econometric method is the Interacted Panel VAR (IPVAR) model from Towbin
and Weber [21]. The main advantage of this model is the possibility to employ interaction
terms that affect the relationship between selected endogenous variables in our research. In
standard VAR modeling, we can add exogenous dummy variables, but they have influence
on the whole system of equations. In the IPVAR model, we can choose which equations
are affected by our interaction terms. Moreover, in the case of employing an exchange
rate regime dummy, we do not have to divide our sample into countries with pegs and
floats because in the IPVAR modeling framework, interaction terms for each country can
be time variant [22]. Finally, we can introduce two interaction terms in the same model to
test how the employment structure is affected by oil price volatility, controlling for the role
of exchange rate regime and energy import dependency at the same time.

In our baseline specification, we do not introduce the interaction terms in order to
check the impulse response for the whole region of CEE. The model for the i-th country
and L lags takes the following recursive form:

Ji,tYi,t = C̃i +
L
∑

k=1
Ãk ∗Yi,t−k + C̃1 + ũi,t;

t = 1, . . . , T; i = 1, . . . , N; ũi,t ˜N
(

0, ∑̃
) (1)

where Ji,t is a lower triangular matrix (with ones on the main diagonal), Yi,i is a vector
of explanatory variables, C̃i,t is a vector with cross-country heterogenous intercepts, Ãj,k
denotes a matrix with coefficients up to lag L, and ũi,t is a vector of residuals that are
assumed to meet the white noise conditions (uncorrelated across countries and normally
distributed).

In the next step, we create the model, including the interaction terms:

Ji,tYi,t = C̃i +
L
∑

k=1
Ãk ∗Yi,t−k + C̃1 ∗ Xi,t +

L
∑

k=1
B̃1

k ∗ Xi,t ∗Yi,t−k + ũi,t;

t = 1, . . . , T; i = 1, . . . , N; ũi,t ˜ N(0, ∑̃)

(2)

where Xi,t is a matrix of interaction terms.
As the recursive form of models given in (1) and (2) implies that error terms are not

cross-country correlated, we can proceed with simple equation-by-equation OLS estima-
tion. In order to create impulse response functions, we use Cholesky decomposition with
variables ordered from the least to the most endogenous. We are aware that the use of
Cholesky decomposition makes the system of equations vulnerable to the ordering of vari-
ables. However, following the seminal paper by Blanchard and Gali [3]—which had very
similar variables and methodology—we decided to utilize this method of decomposition.
In this paper, the model for employment has oil shocks as the first variable and the last one
is the employment variable, which is preceded by the GDP variable. Hence, the vector of
endogenous variables for the i-th country takes the following form:

Yi,t = [EXTi,t INTi,t EMPi,t]′ (3)

where EXTi,t is external variable (logarithm of oil price volatility), INTi,t is internal variable
(GDP growth rate), and EMPi,t is our second internal variable (the employment structure
index).

We analyze the role of oil price volatility in shaping the structure of employment in
the countries of Central and Eastern Europe (Czechia, Estonia, Hungary, Lithuania, Latvia,
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Poland, Slovakia and Slovenia). In the study, we use quarterly data at levels ranging from
Q1-2006 to Q4-2021 (64 observations) employed in our IPVAR model with four lags.

2.1. External Variable—Oil Price Volatility

To capture the role of oil price uncertainty, we extract brent oil quarterly prices from
the Federal Reserve Bank of St. Louis database. In the next step, we create a volatility index
based on the following formula presented in Broto et al. [23]:

σi,t =

 1
n
∗

t

∑
k=t−(n−1)

(CFi,t − µ)2

1/2

(4)

where ∑t
k=t−(n−1)(CFi,t − µ)2 is the sum of the squares of the differences between the value

of the oil price in period t and the average value of oil price for periods k to t, and n is
the number of periods in a year. In order to obtain the stationarity of the variable, the
calculated logarithms of the data obtained form (4).

Similar variable appears in papers by Koirala and Ma [1] and Elder [18].

2.2. First Internal Variable—GDP Growth Rate

Our second variable is GDP growth rate (quarter to quarter). This variable is intro-
duced in the model in order to control for job reallocation affected by internal factors. In
our modeling framework, GDP growth and employment interact with each other—job
reallocation results in increased productivity contributing to economic growth rate, and
GDP growth can result in job creation. The GDP variable appears also in similar papers by
Blanchard and Gali [3] and Jo [5]. The data were extracted from the Eurostat database.

2.3. Second Internal Variable—Employment Structure

Our second internal variable is the index of employment structure calculated as
employment in manufacturing divided by employment in services. In our modeling
framework, employment in manufacturing is a proxy for the production of tradable goods,
whereas employment in services approximate for production in non-tradable sectors.

The advantage of this index is that it shows the structure of employment in a coun-
try, and this measure is normally distributed and stationary at levels. In our modeling
framework, employment in manufacturing and services are in a stable relationship that is
temporarily affected by external (or internal) shocks, such as oil price volatility. As far as
we know, this is the first paper in this field of research to utilize such an index.

2.4. Interaction Terms

We include two interaction terms in the form of dummy variables. The first one is the
energy import dependency index taken from the Eurostat database. This variable shows
the share of energy demand that is imported to a country. We suppose that higher external
energy sources dependency will magnify the external energy shocks in economies; hence,
we employ this dummy variable depending on the share of energy import. We define this
dummy as 1 for periods when the energy import dependency index is above or under a
given percentile for a country.

The next interaction term is the de facto exchange rate regime extracted from Ilzet-
zki et al. [24]. As pointed out in the Introduction, other authors suggest that the exchange
rate can also affect the relationship between oil prices and employment (see [1]). For our
dummy, the floating regime takes the value of one, and the pegged regime takes the value
of zero.

3. Results

According to Towbin and Weber [21], all of the variables for IPVAR modeling need to
be integrated at the same level, thus we have to perform the stationarity test. We decided



Energies 2022, 15, 6895 6 of 10

to conduct the Im–Pesaran–Shin unit root test for heterogenous panels [25]. The obtained
results are presented in Table 1.

Table 1. Im–Peasaran–Shin test for stationarity.

Variable t-Statistic p-Value

ln(oil price volatility) −1.74 0.041 **
GDP growth rate −20.35 <0.01 ***

Employment index −3.15 <0.01 ***
Notes: test conducted for data at levels, Schwarz criterion, max lags: 4. *, ** and *** denote 10%, 5%, and 1% level
of significance, respectively.

As we can see, for 5% level of significance, all of the variables have no unit root. It
means that all of the data are stationary at levels, and we can employ them in our IPVAR
models.

In the next step, we proceed with our first model with three endogenous variables and
no interaction terms. The impulse response function of the employment index to the shock
in oil price volatility is presented in Figure 1.
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In the first reaction to the shock, the value of the employment index is above zero,
which means that the oil price volatility shock results in relatively higher employment in
the manufacturing sector. After 5 quarters we can see increasing employment in services,
but the shock dies out after approximately 12 quarters. These results hold for the whole
region of CEE. However, we need to take a closer look at these processes. Hence, in the next
step, we estimate models in which we control for the role of energy import dependency
and the exchange rate regime. Figure 2 shows the impulse response function estimated
with the interaction term of import energy dependency.

As we can see, the models with interaction terms gave different results than the
baseline specification. Energy import dependency has the biggest impact on the relationship
between oil price volatility and employment structure in periods with energy imports
dependency above the 30th percentile. It means that for periods with energy import
dependency above its top 30th percentile, the effect of job structure fluctuation is the
biggest—for these periods, oil price shocks cause job reallocation from manufacturing to
services. The average value of the index of employment for the CEE countries in the period
investigated equals 0.34, and the impulse response function for periods of the top 30th
percentile of energy import dependency shows a fall by 0.02. It means that in response to
oil volatility shocks, employment in manufacturing drops on average by 5.9% more than
employment in services (the index falls from 0.34 to 0.32). Generally, for the remaining
specifications, the impulses follow a similar direction (relative decline in employment
in the manufacturing sector), but the impact of external oil shocks on the structure of
employment is much smaller. These results suggest that the relationship between energy
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import dependency and the employment reallocation effects of oil shocks is not linear—
employment fluctuations are the biggest when energy import dependency is exceptionally
high, but for other periods the level of energy imports seems to be of minor importance
for job reallocation. The observed regularities favor our threshold approach in capturing
the role of energy import dependency. Interestingly, interaction terms in IPVAR models do
not have to be dummy variables. If we assume that the relationship between endogenous
variables and interaction terms is linear, we can employ real values of the interaction term
(see [21]).
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In the final model, we add our second interaction term—the exchange rate regime
dummy. The impulse response functions are presented in Figure 3.

Comparing impulse response functions in the first row, we can see that for periods
with high energy import dependency (defined as energy import dependency above 50th
percentile), the de facto exchange rate regime does not matter for shock absorbing. Overall,
in times of high import of energy, oil price volatility shocks cause a decrease in the value of
the employment index, which means that relative employment in the manufacturing sector
falls. The minimum of the impulse response function for both exchange rate regimes is in
the 6th–7th quarters, when the changes in the structure of employment are the sharpest.
As was noted, the average value of the employment index is 0.34, which means that for
periods of above average energy import dependency, employment in manufacturing drops
on average by 3% more than employment in services (a decrease of about 0.01) irrespective
of the exchange rate regime. However, after the 6th–7th quarter, the functions start to go
up, and after a few following quarters, the impulses seem to die out.

In the case of impulse response functions for periods of relatively low energy import
dependency (defined as energy import dependency under the 50th percentile), we can
see that the shock causes different reactions of employment depending on the exchange
rate regime. For floats, the impulse response function is similar to the one obtained for
periods of high energy import dependency—there is a relative increase in the role of
employment in services that is the biggest in the 7th and 8th quarters. For pegs, in periods
of low energy import dependency, the function is completely different than for the other
specifications. As we can see, oil price volatility shocks cause a temporal increase in the
role of employment in the manufacturing sector instead of employment in services. There
are also other differences—the peak of the impulse response function appears earlier than
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for the other specification (two quarters after the initial shock). It means that for pegs, the
reaction of the structure of employment is more abrupt than for floats, but at the same time,
the value of the index returns to its pre-shock value quicker (the impulse dies out after
approximately 15 quarters).
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4. Conclusions and Discussion

To sum up, the main conclusion of our empirical study is that oil price volatility
affects the structure of employment in countries of Central and Eastern Europe. In our
baseline model (without interaction terms), oil price volatility shock causes a relative fall in
employment in manufacturing that lasts for the first five quarters, and afterwards there
is a relative increase in employment in manufacturing that lasts for the following six to
seven quarters. After this period, the relationship between employment in manufacturing
and services returns to the pre-shock stability. Nevertheless, our extended models with
interaction terms show that the relationship between the oil market and the employment
structure is dependent on the level of energy imports and the exchange rate regime. In
periods of exceptionally high energy import dependency (above 30th percentile), oil price
volatility shocks cause a relative fall in employment in manufacturing (employment in
manufacturing drops on average by 5.9% more than employment in services), but for
periods of lower import of energy, these effects are weaker. Additionally, we show that
for periods of above average import of energy, the exchange rate regime does not matter
for the response of the structure of employment. For periods of above average energy
import dependency, employment in manufacturing drops on average by 3% more than
employment in services irrespective of the exchange rate regime. Inversely, when countries
are less dependent on imports of energy, the exchange rate regime matters for shock
absorption—for floats, oil price shocks cause a temporal fall in relative employment in
manufacturing, whereas for pegs, there is a slight relative increase in employment in
manufacturing that lasts for approximately 10 quarters after the initial shock.

Our study confirmed the latest findings about sectoral changes of employment in
response to oil price shock presented by Michieka and Gearhart [20] and Elder [18]. Nev-
ertheless, our results go beyond the framework of examining individual industries and
sectors separately. In this paper, we managed to test how the volatility of oil prices affects
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the employment structure broken down into the tradable and non-tradable sectors. Our
impulse response functions showed that the relationship between employment in these
sectors is subject to periodic fluctuations due to the volatility of oil prices. Additionally, we
proved that exchange rate regime and the level of energy import dependency matter for
the final effect on the labor market.

However, we are aware of the limitations of this study. First of all, we have only
tested a small group of countries, so we cannot draw more general conclusions about
the relationship between the oil market and the labor market. Secondly, our sensitivity
analysis was limited only to checking how the model reacts to different levels of energy
import dependency. We only used one measure of oil price volatility in this paper, and we
cannot rule out that other measures of volatility or uncertainty may give different results.
Additionally, in our study, we did not take into account the volatility of prices of other
energy sources, which could also have been important for the results obtained.

Nevertheless, the results of our analysis have some implications for both policymakers
and other researchers. First of all, we show that the volatility of oil price exerts impact
on the labor market in non-oil exporting countries. The turmoil in the oil market affects
not only production and employment, but can also affect the labor market in a more
nuanced way. This means that the stability of the relationship between the tradable and
non-tradable sectors (proxied by the manufacturing sector and services, respectively) is
disturbed in periods of high volatility in oil prices. From a political point of view, this is of
great importance given the country’s dependence on international trade. External shocks
can entail changes in terms of employment, wages and prices between the tradable and
non-tradable sectors—in times of energy market shocks policymakers face the challenge of
preventing the build-up of inequalities within countries. Hence, in times of oil shocks the
diagnosis of the dynamics of changes between these sectors gains in importance.

The obtained results of the study are of particular importance given the fact that by
the end of the first quarter of 2022, the price of crude oil had doubled, and these tendencies
of increased energy prices do not seem to be reversing [4]. The presented impact of oil
shocks on the labor market highlights the importance of the energy policy of Central and
Eastern European countries. The obtained results show how important for macroeconomic
stability the diversification of energy sources is, both in terms of the share of individual
types of energy in the energy mix and the region of origin of the imported energy. This issue
additionally emphasizes the need to reduce energy imports and to increase the production
of local renewable energy in the region, which is the responsibility of policymakers.

Another question is the role played by the level of energy import dependency and
exchange rate regime that has to be taken into account by policymakers. In our study,
we proved that for periods of exceptionally high levels of energy import dependency, the
employment reallocation is significantly bigger, which should be calculated as a cost of
high external energy dependency of these countries. Hence, policymakers need to take
account of the fact that in times of oil price volatility, the level of energy dependency is not
neutral to the labor market in countries from Central and Eastern Europe. The same also
applies to exchange rate regimes that also matter for absorption of oil shocks. We showed
that for periods of relatively low energy import dependency, the de facto exchange rate
regime matters for the labor market. For pegs and floats, oil price volatility can result in
different adjustment processes that vary in terms of the strength, direction, and duration,
which policymakers should also bear in mind.

We also have some remarks for other researchers. First of all, we show that the
relationship between oil price and the labor market is not as straightforward as one can
think. We proved that the effect of oil price volatility shocks on the structure of employment
is conditioned by the exchange rate regime and the level of energy import dependency, but
the intricacies of these regularities require more in-depth consideration using alternative
econometric approaches and measures.

Another interesting direction for other researchers may also be to study the impact of
the price volatility of other energy sources. Individual countries may differ from each other
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in terms of the share of oil in their energy mix; therefore, for some countries, considering
other energy sources in the study may also bring interesting results.

One of the side issues in our research is how to include the variable of employment in
the VAR class models. In the case of a simple measure, such as a number of employees,
building the model at levels would be difficult due to the high risk of non-stationarity of
time series, which would result in the need to build the model for first differences of time
series (which entails significant information loss). If, on the other hand, we construct a
simple employment index as the value of employment in manufacturing to employment in
services, we can obtain an intuitive index that is likely to meet the assumption of stationarity
for data at levels. We think that this hint can be very useful for other researchers.
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