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Profitability Life Cycle of Foreign Direct Investment and its Application to
the Czech Republic

Filip Novotný ∗

Abstract

The main driver of economic growth in the Czech Republic has been foreign direct investment
(FDI). The decisions of foreign direct investors are profit-seeking, so a deterioration in the income
balance of the current account has been observed as a consequence. The profitability profile of FDI
is estimated on a panel of countries and then applied to the Czech Republic. The FDI profitability
life cycle has a non-linear time profile with a duration of between 15 and 16 years. Maximum
profitability is reached in the 7th to 8th year after the initial investment. Central and Eastern Euro-
pean (CEE) countries have a higher return on capital compared to the overall sample of countries.
Knowing the FDI profitability life cycle enables us to construct various scenarios for the evolution
of total FDI earnings depending on the future FDI inflows (changing FDI stock) assumed.

Abstrakt

Hlavním hybatelem ekonomického růstu v České republice jsou přímé zahraniční investice (PZI).
Rozhodnutí přímých zahraničních investorů jsou podmíněna snahou o dosažení zisku, a v důsledku
toho pozorujeme zhoršení bilance výnosů běžného účtu. Profil ziskovosti PZI je odhadnut na pa-
nelu zemí a poté aplikován na Českou republiku. Životní cycklus ziskovosti PZI má nelineární
časový průběh, který trvá 15 až 16 let. Maximální ziskovosti je dosaženo v sedmém až osmém
roce od původní investice. Země střední a východní Evropy dosahují vyšší návratnosti kapitálu
ve srovnání s celým vzorkem zemí. Znalost životního cyklu ziskovosti přímých zahraničních in-
vestic nám umožňuje konstrukci různých scénářů vývoje celkových výnosů z PZI v závislosti na
předpokládaném budoucím přílivu PZI (měnící se zásobě PZI).
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Nontechnical Summary

This paper is motivated by the fact that FDI earnings account for a substantial part of the overall
income balance of the current account in countries such as the Czech Republic. These countries
are characterized by a high ratio of the stock of FDI to their GDP. FDI thus plays a significant role
on a macroeconomic level. Among other things, it determines the competitiveness and external
economic vulnerability of a country.

We assume that the FDI profitability time path is non-linear and has a finite time horizon. Using
annual data on the stock of FDI and earnings from the stock of FDI we calculate the FDI profitability
in such a way that we ascribe FDI earnings to the particular stock of FDI of the same vintage. We
then estimate the time dependence of the cumulative FDI profitability of all these individual stocks
of FDI on a panel of mostly European countries. We control for annual PPI growth, real GDP
growth, the real effective exchange rate, and the short-term interest rate.

In the next step, the estimated coefficients of the linear, quadratic and cubic time profiles indicate
that the FDI financial life cycle is completed in 16 years, when the cumulative profitability reaches
its maximum and the implied annual profitability is nearly zero and then negative. The implied
annual profitability increases until the 7th year of investment (10% annual profitability) and then
starts to decline. The results are in line with previous literature. Furthermore, when we look at the
fixed investment business cycle, it typically lasts about 7 to 11 years.

The estimated time profile of the FDI cumulative profitability represents the general shape of the
profitability across all countries under examination. Nevertheless, because we intend to apply the
derived time profile to simulate the likely future evolution of profits from FDI in the case of the
Czech Republic, and since profits from FDI represent the driving force of the overall income balance
of the Czech Republic, we need to have a more specific estimation for that purpose.

We therefore do a re-estimation for a subsample of CEE countries only. The subsample contains
Bulgaria, Croatia, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Macedonia, Poland,
Romania, Serbia, Slovenia, and Slovakia. Using these countries, we derived an FDI profitability
time profile that is slightly different from that for all countries. Only the quadratic and cubic forms
of the time variable are statistically significant. The estimated life cycle is one year shorter compared
to the whole sample. It lasts 15 years in total and is more dynamic. The implied annual profitability
peaks at 16% in the 8th year of the cycle. So, it takes a little longer to reap all the benefits of the initial
investment compared to the whole sample of countries, but the implied annual profitability then
goes down relatively quickly. Emerging countries of Central and Eastern Europe are characterized
by higher yields, which could be explained by the convergence process.

Knowing the FDI profitability life cycle enables us to construct various scenarios for the evolution
of total FDI earnings depending on the assumed future FDI inflows (the changing FDI stock). We
construct three alternative scenarios for the Czech Republic. In the first one, we assume that the
actual average yearly amount of the equity capital inflow in 2010–2014 (EUR 2.6 bn) will persist
and, moreover, 50% of total FDI earnings from the previous year will be reinvested. The second
scenario assumes FDI inflows take the form of reinvested earnings only, meaning that there will be
no new green or brown-field FDI inflows. Specifically, 50% of total FDI earnings from the previous
year will be reinvested. This is the most likely scenario in our view. Finally, the third scenario
represents an extreme situation where neither new FDI equity inflows nor reinvested earnings are
assumed. In this case, foreign investors decide to repatriate all FDI profits and, moreover, the Czech
Republic becomes unattractive for new foreign investments as well. The two boundary scenarios
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(the first and third ones) serve as the expected borderlines for the possible future evolution of FDI
earnings.

The central scenario (scenario 2), which assumes FDI inflows take the form of reinvested earnings
only (50% of the previous year’s FDI earnings is supposed to be reinvested), suggests that total
yearly FDI earnings peaked back in 2012 (EUR 12.2 bn) and FDI earnings are expected to decline
steadily in the coming years. Nevertheless, FDI earnings will still be at EUR 9 bn in 2030. The
underlying motivation for the central scenario is the following. After an initial period of strong in-
flows of FDI into the CEE countries, a tranquil period followed. In the Czech Republic, the potential
for further privatization FDI inflows and green or brown-field FDI inflows has been practically ex-
hausted and reinvested earnings constitute the main source of FDI inflows since 2006. The income
balance of the Czech Republic will therefore be influenced more by the changing term structure of
the current stock of FDI in the economy and less by new FDI inflows, which in the central scenario
are expected to take the form of reinvested earnings only.

The first scenario assumes both new FDI equity inflows and reinvestment of FDI earnings. This
scenario implies that after several years of stabilization at the current level, FDI earnings will start to
increase further after 2022. Under the second scenario, the income balance will deteriorate further,
while we can expect a proportionate improvement in the trade balance because FDI earnings in the
Czech Republic are generated mainly by the export industry.

Finally, the third scenario, which assumes no FDI inflows into the Czech Republic in the future,
implies decreasing FDI earnings until 2028, when earnings from the current structure of the FDI
stock will be at zero. Since the effects of FDI are not restricted to FDI earnings, but are also reflected
in the trade balance (due to the export nature of FDI), we can expect proportionate changes in the
trade balance as well.

The estimated future FDI earnings also delimitate the boundaries for hypothetical reinvested earn-
ings. Nevertheless, as many FDI projects are getting older (shifting to stage 3 of the profitability life
cycle of FDI) the role of dividends (repatriated profits) will gain over that of reinvested earnings.
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1. Introduction

Foreign direct investment (FDI) as a form of private capital investment only started to penetrate
the world economy in the 1980s. Although a vast amount of FDI still goes on within developed
countries, FDI has been the symbol of economic restructuring and success in the transition countries
of Central and Eastern Europe. The Czech Republic in particular has often been appraised as a
successful example of FDI inflows. The existing theoretical and empirical literature considers FDI
from various perspectives. It focuses mainly on the reasons for doing business in a foreign country
and on the host and home country effects of multinational activity.

The activities of foreign direct investors affect important accounts of the balance of payments. In the
initial stage, when FDI flows into a country, the financial account is usually in surplus, causing local
currency appreciation. In the next stage, with a time lag, the trade balance of the host country is
affected depending on the type of FDI, i.e., market-seeking, efficiency-seeking, or resource-seeking
(Dunning, 1993). An improvement in the trade balance is usually observed as a result. On the
other hand, as FDI—like any other type of investment—is profit-seeking, countries experience a
deterioration in their income balance at the same time. Finally, the contrary effects on the trade
balance and the income balance constitute the overall effect on the country’s current account.

Positive FDI effects (the boost to exports and economic growth in general, and positive spillovers to
the domestic sector in host countries) are examined in Barrell and Holland (2000), who demonstrate
a positive FDI effect on labor productivity growth in manufacturing industry in the Czech Republic,
Hungary, and Poland using empirical analyses. Geršl et al. (2007) examine productivity spillovers
from foreign to domestic firms on firm-level data. Similarly, Havránek and Iršová (2011, 2013) use
a meta-analysis to study, firstly, vertical and, secondly, horizontal spillovers from FDI. Weill (2003)
shows a positive effect of foreign ownership on the cost-effectiveness of the banking sector. The
role of FDI in the process of economic restructuring in European transition countries is examined
by Benáček (2000), Jarolím (2000), and Srholec (2003) as well. From another perspective, Buch
and Lipponer (2005) analyze the influence of short-term business cycle movements on FDI.

Another strand of literature deals with the export orientation of manufacturing FDI. This is because
of the growing role of multinational company-related trade, or intrafirm trade in other words. In-
trafirm transactions of multinational companies are assumed not to be valued in an open market;
on the contrary, multinational companies choose, within certain limits, the optimal transfer price,
which is different from the arms-length (market) price. The determinants of transfer (or intrafirm)
prices are represented, for example, by differences in taxation between countries or by the existence
of customs duties (Horst, 1971). The Czech Republic is a typical example of a country with a high
share of the FDI stock and, accordingly, a high share of multinational company-related trade in total
foreign trade (Novotný, 2011). A survey analysis conducted by Babecký et al. (2008) suggests that
25 percent of Czech exporters do not have their own pricing policy and prices on foreign markets
are determined by the parent company.

In this paper, we look at FDI from a different perspective. We analyze the profitability life cycle of
FDI, i.e., its duration and time profile, and use it to construct various scenarios for the evolution of
future FDI earnings, i.e., the external vulnerability of the economy, depending on the existing and
assumed future stock of FDI. This analysis is especially important for transition countries, where
FDI earnings account for almost the entire income balance and are moreover reflected in trade
surpluses. Brada and Tomšík (2003) recognize three theoretical stages of the direct investment life
cycle. The entry stage is characterized by investment and no profit, and potentially even a loss. The
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second stage is a growth phase characterized by gradually increasing profitability. This is followed
by the final stage: stabilization of profitability.

Some stylized facts on the FDI investment cycle are described by Altzinger (2006). He measures
the profitability of FDI by the median return on equity (RoE) in the current year (which is an ap-
proximation of the life cycle of FDI, as the return is not measured against the initial investment)
in four different groups of countries. His RoE was calculated based on unpublished firm-level data
(foreign affiliates) from the database of the Austrian National Bank. He observed that after 1991,
when the net FDI inflow into the CEE countries took place, profitability tumbled, even resulting
in net losses between 1992 and 1995. In the second half of the 1990s, profitability increased sig-
nificantly. The author then compares the time dependence of profitability in different regions with
respect to the different timing of FDI in these regions, where the different regions are treated as
homogeneous entities. He concludes that after start-up troubles in the first two years following the
initial FDI, the median profitability becomes positive. Profitability improves strongly only during
and after the fourth to fifth year of investment. This is in line with Curcuru and Thomas (2012),
who claim that apart from relatively high expenses associated with depreciation of newly purchased
assets or interest on debt used to finance acquisitions, inexperience can also lead to relatively poor
performance for younger foreign affiliates. Geršl and Hlaváček (2007) use financial indicators cal-
culated from firm-level data from the Deutsche Bundesbank’s database of German FDI in the Czech
Republic. On this subsample of total FDI in the Czech Republic, they confirm that the evolution
of the return on equity and intra-group credit on total liabilities in German-owned companies in the
Czech Republic has a non-linear shape.

Using macrodata, as opposed to Altzinger (2006) and Geršl and Hlaváček (2007), who use micro-
data, Novotný (2004) studies the main factors that determine the total amount of FDI earnings in
the host economy and their subsequent division between reinvested earnings and repatriated profits.
Balance of payments macrodata are also used by Brada and Tomšík (2009), who empirically test
the FDI financial life-cycle hypothesis on a sample of eight transition countries1 with data coverage
from 1999 to 2006. The authors point out that the transition countries of Eastern Europe received
a large inflow of FDI in a short period of time and thus the synchronization of the FDI financial
life cycle of many such investments can have a palpable macroeconomic effect on the balance of
payments, causing external economic vulnerability. In accordance with this view, their empirical
analysis is built on the assumption that the FDI life cycle of all the FDI stock started approximately
at the same time as a single project, which is a similar assumption as in Altzinger (2006). Their esti-
mated FDI profitability time path follows a quadratic function. Moreover, the ratio of the weighted
FDI stock to the FDI stock2 is used to control for the timing of FDI inflows. The results show that
FDI profitability increases, though at a decreasing rate, and then declines. According to the authors,
the first two stages (out of three) of the FDI profitability life cycle (Figure 1) last approximately 9
to 11 years.

By contrast, Novotný and Podpiera (2008) alleviate the problems with the measurement of the
vintage structure of the total stock of FDI in a particular country. They calculate the cumulative
profits which pertain to a particular stock of FDI of the same vintage. Partial linearization of the

1 Bulgaria, Croatia, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, and Slovenia
2

Vz =
∑

∞
n=1 nFDIz−n

∑
∞
n=1 FDIz−n

, (1)

where z is time (year) and FDI is the inflow of FDI in year z.
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Figure 1: The Profitability Life Cycle of FDI

Source: Brada and Tomšík (2003, p. 22)

cumulative profitability is employed to decompose the cumulative profits. In this way, the authors
compute the profitability time profile for each FDI stock of the same vintage and use it to test its
time dependence (a cubic polynomial function). Using balance of payments data they find a non-
linear profile for the FDI profitability life cycle, peaking at around the 6th year of the cycle. Because
they do not have sufficiently long time series, the estimated shape of the profitability would suggest
that the cycle could be completed in 15 years (a projection toward zero annual profitability). Since
this methodology enables the time profile of FDI profitability to be derived for both transition and
developed countries, we build on a simplified version of their method in this paper.

The rest of the paper is organized as follows. Section 2 presents the methodology. Then, in section 3,
data issues are described. Estimation results follow in section 4. Section 5 is devoted to three
scenarios for future FDI earnings in the case of the Czech Republic given the expected FDI inflows
(the changing FDI stock). Since FDI earnings make up nearly the entire income balance of the
Czech Republic, the scenarios will de facto demonstrate the likely future evolution of the Czech
Republic’s income balance. Section 6 then concludes.
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2. Methodology

2.1 FDI in the Czech Republic

The current account is the most important internationally comparable indicator of the external eco-
nomic position of a country. An unexpected worsening of the current account may lead foreign
investors to rapidly reassess their strategies, with all the negative effects that has on the domestic
economy. The current account consists of three basic balances: the trade balance (or net exports
of goods and services), the income balance (which tracks cross-border flows of interest, dividends,
reinvested earnings, and wages), and current transfers (comprising, for example, pensions, gifts,
foreign aid, and contributions).

In the case of the Czech Republic, the stock of FDI and therefore the activities of multinational enter-
prises substantially affect the current account, i.e., the external position of the economy. Moreover,
there is a relationship between the trade balance and the income balance. FDI started to penetrate
the Czech economy mostly in the late 1990s. Figure 2 shows that the goods and services balance
was in deficit at that time and, together with a net outflow of FDI earnings, was causing a current
account deficit.3 Moreover, the current account was in deficit despite the economic recession in
1998 and 1999. The deficit was much higher before 1998. The situation changed structurally in the
mid-2000s, when positive effects of export-oriented FDI caused the goods and services balance to
improve and, conversely, net FDI earnings to deteriorate. The rise in net FDI earnings was caused
by growing profits of foreign subsidiaries, stemming mainly from growing manufacturing exports.

The overall picture becomes even more complicated when we adjust net FDI earnings for reinvested
earnings. Reinvested earnings constitute the part of total FDI earnings which are not repatriated but
are instead reinvested in the host economy. Due to reinvestments, which in practice are kept in the
host country but statistically are double recorded as an outflow of funds on the current account and
an inflow of the same amount on the financial account, the actual external economic imbalance of
the Czech Republic was not that pronounced.4 By this logic, the current account was in surplus
already in 2005 and again in 2013.

The Czech Republic serves as a typical example of a country with a high ratio of the FDI stock
(SFDI) to GDP. This ratio stood at 62 percent on average between 2008 and 2012. Moreover, other
countries in our sample are in a similar position, as Figure 3 shows. Although the evolution of
current accounts is country-specific and the FDI stock varies across countries, the common feature
of FDI is that it is profit-seeking, just like any other investment. We assume that FDI is character-
ized by a common, non-linear profitability time profile, even though the exact level of profitability
may vary across countries depending on local conditions. We use a mixed panel of transition and
advanced countries (mainly European) to derive a common profitability time profile of FDI.

2.2 Time Profile of FDI Cumulative Profitability

To extract the profitability path of each stock of FDI of the same vintage, we apply a simplified
version of the method proposed by Novotný and Podpiera (2008). We use two macroeconomic
variables. The first one is the annual stock of FDI (SFDI) and the second one is total annual profit
from FDI in a particular country. The basic assumption is that we need to isolate all profits which
pertain to SFDI of the same vintage. We then calculate the cumulative profitability, which is then
distributed among the subsequent SFDI changes.

3 Net FDI earnings account for almost the entire income balance of the Czech Republic.
4 For more details see Brada and Tomšík (2003)
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Figure 2: Current Account of the Czech Republic and its Components (% of GDP)

Source: Czech National Bank (author’s calculation)

Firstly, we calculate the total cumulative profits from SFDIτ−1 from time τ to time j in country i
(∑ j

m=τ Pi
m). Then, the annual profitability of the initial SFDIτ−1 is calculated:

ρ
i
τ =

Pi
τ

SFDIi
τ−1

. (2)

This is a simplifying assumption because SFDIτ−1 usually consists of SFDIs of different vintages in
the aggregated statistics we use. The calculated first-year profitability therefore does not necessarily
correspond to the actual profitability of an investment in its first year but could be just the first
reporting year profitability in the statistics. However, given the high number of observations in
our panel and the concentration of FDI inflows in certain time periods (CEE countries) (Brada and
Tomšík, 2009) this assumption seems to be plausible.

Moreover, two sensitivity analyses were carried out (see Appendixes B and C). Firstly, we change
the initial condition ρ i

τ to the average profitability over the first three years of the available time
series. Secondly, we exclude countries with a higher than 20% share of SFDI in GDP in the first
year. Both these sensitivity analyses provide similar results to our baseline assumption.

We use ρ i
τ as the profitability in the first year of each subsequent FDI inflow (4SFDI). We calculate

the cumulative profitability of SFDIτ−1 in the second year by subtracting profits which pertain to
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Figure 3: Stock of FDI as a Percentage of GDP (2008–2012 average)

Source: Eurostat and national statistical institutions (author’s calculation)
Note: Blue columns are for CEE countries. Red columns are for the others.

the new FDI inflow in the second year (ρ i
τ4SFDIi

τ ). Then, we calculate the cumulative profitability
of their initial SFDIτ−1 in the third and all subsequent years in the same way. Formally, we write

ρ
i
j,τ =

∑
j
m=τ Pi

m−∑
t
k=τ ∑

j
m=τ ρ i

k,τ4SFDIi
m

SFDIτ−1
, (3)

where ρ i
j,τ is the cumulative profitability at time j from SFDI at time τ − 1 in country i, t ≥ τ ,

and j = τ, τ + 1, ..., t). ∑
j
m=τ Pi

m is the total cumulative profit P observed in country i from
time τ to time j. The expression ∑

t
k=τ ∑

j
m=τ ρ i

k,τ4SFDIi
m represents profits which do not pertain

to the initial SFDI at time τ−1 but which pertain to consecutive (newly invested) SFDIs (4SFDI)
in subsequent years from time τ to time j. ρ i

k,τ is the cumulative profitability in the first, second,
and all subsequent years of the profitability life cycle of the initial SFDI at time τ − 1 in country
i, which is used recursively. In practice, the most recent FDI inflow (4SFDI) is multiplied by the
profitability of the initial SFDIτ−1 in its first year. Older 4SFDIs are multiplied by the cumulative
profitability in the second, third, and all subsequent years, respectively.

The cycle is completed when the cumulative profitability of the initial SFDI starts to decline, i.e.,
when the annual profitability (the first difference of the cumulative profitability) is negative. We
simply assume that the initial SFDI is fully exhausted (amortized) at that point in time.
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The methodology is graphically described in Figure 4. We used a linear profitability profile for
reasons of simplicity. The hypothetical FDI stock is 100 currency units in this case, and new FDI
inflows are also equal to 100 currency units.

Figure 4: Decomposition of Cumulative Profits (Linear Time Profile Assumption)

Note: We assume a hypothetical FDI stock of 100 currency units and new FDI inflows equal to
100 currency units as well. Dark blue columns represent cumulative profits of the initial SFDIτ−1
in each year j. The additional colors depict the cumulative profits of new FDI inflows (4SFDI).

Cumulative profits pertaining solely to the initial stock of FDI are represented by Pi
j,τ which is de

facto the numerator of equation 3. The numerator is obtained by subtracting cumulative profits
pertaining to new stocks of FDI from subsequent years from the total cumulative profits observed
in a given year. Specifically, the cumulative profits of 10 currency units observed in the first year
are all assigned to the initial stock of FDI as in equation 2. Our hypothetical initial stock of FDI
is 100 currency units, so the first-year profitability is 10%. Cumulative profits reached 30 currency
units in the second year under observation. Because we assume that the 10% initial profitability is
the same for all new FDI inflows in the first year of their life cycle and all new FDI inflows amount
to 100 currency units, we ascribe 10 currency units to the new FDI inflow in the subsequent year and
all remaining cumulative profit in the second year belongs to our initial stock of FDI. This implies
a 20% cumulative profitability in the second year of our FDI profitability life cycle. We proceed
similarly in subsequent years, assuming that the new FDI inflow in subsequent years is always
100 currency units. In the third year, we observe a cumulative profit equal to 60 currency units. The
new FDI inflow in the third year is again 100 currency units multiplied by the initial profitability in
the first year (10%), which gives 10 currency units for the new FDI inflow in the third year. We also
know that the new FDI inflow in the second year was 100 currency units and that the cumulative
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profitability in the second year was 20%, which implies third-year profits of 20 currency units. The
remaining 30 currency units then belongs to the initial stock of FDI, i.e., we obtain a cumulative
profitability of 30% in the third year. This simplifying theoretical example of a linear cumulative
profitability profile implies a constant infinite annual profitability of the initial stock of FDI of 10%
(the first difference of the cumulative profitability).

2.3 Hypothesis Tested

The FDI cumulative profitability ρ i
j,τ from equation 3 is then regressed on time ( j−τ) on a panel of

countries to get its common time dependence. We assume that in reality the cumulative profitability
time profile has a non-linear shape, because the implied annual profitability initially increases, then
peaks, and then declines. We therefore regress the cumulative profitability on a cubic polynomial
function to capture all possible time dependences (equation 4).

ρ
i
j,τ = α

i
τ +β ( j− τ)+ γ ( j− τ)2 +δ ( j− τ)3

+ζ4ln
(

PPIi
j−τ

)
+η4ln

(
RGDPi

j−τ

)
+θ4ln

(
REERi

j−τ

)
+λ IRi

j−τ + ε
i
j,τ , (4)

where ρ i
j,τ is the cumulative profitability of SFDIs of the same vintage. The parameter α i

τ represents
a specific country effect of the cumulative profitability, such as differences in taxation and country
cost effectiveness. Coefficients β , γ , and δ stand for linear, quadratic, and cubic trend, respectively.
We also control for variation in the cumulative profitability due to other relevant determinants apart
from time. The control variables thus include dynamics in producer prices (PPI), as higher local
prices are associated with a higher profit, dynamics in real GDP (RGDP), as growing economies
generate higher profitability, and finally dynamics in the real effective exchange rate (REER), as all
profits in our panel are denominated in euros. Thus, appreciation of the local currency means extra
profit after its conversion into foreign currency (euros in our case). Finally, we also control for the
level of local short-term interest rates (IR) to capture the money market situation (the monetary pol-
icy stance). An increase in short-term nominal interest rates should imply a decrease in profitability
because of tighter monetary policy conditions on the local market.
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3. Data

We need two data series to do the calculations described in the methodological part of the paper.
The first is the stock of FDI (SFDI) and the second is total earnings (profits) from FDI. We used
annual time series until 2012 and we were able to obtain data for these countries: Austria, Belgium,
Brazil, Bulgaria, Chile, Croatia, Cyprus, the Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Ireland, Italy, Japan, Latvia, Lithuania, Macedonia, the Netherlands,
Poland, Portugal, Romania, Serbia, Slovenia, Slovakia, Spain, Sweden, Turkey, and the United
Kingdom. In total, we have 32 mostly European countries.

We also use a subsample which consists of Bulgaria, Croatia, the Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Macedonia, Poland, Romania, Serbia, Slovenia, and Slovakia to detect specific
FDI profitability conditions in Central and Eastern European (CEE) countries.

We are interested in the debit side of the international investment position statistics (IIP) to get data
on the stock of FDI in the reporting country. We also use balance of payments (BoP) statistics to get
FDI earnings data. We again use the debit side of the BoP statistics, because we need to have profits
(or earnings) which flow out of the reporting country. Considering the debit side only, we analyze
the SFDIs invested in the host countries listed above and the profits generated by those SFDIs.

The length of the time series differs across countries. An unbalanced panel is therefore used. The
average length of the available time series for each country is 13.6 years and the standard deviation is
5.3 years. We have the most observations for the Netherlands (28 years) and the fewest for Belgium
(4 years). See Figure 5. We carry out a sensitivity analysis where we skip series with less than five
observations (see Appendix A). The results are similar to those for the whole sample.

The main data source is Eurostat, from which we use the European Union direct investment statis-
tics. These cover both the stock of FDI and earnings from FDI, but are limited to European plus
some other countries. Eurostat ensures (at least officially) data comparability across countries. Nev-
ertheless, some other data sources have longer time series available even for European countries.
We therefore use mixed data sources in our panel with the aim to find the longest available time
series for each country.

The national data sources (central banks, national statistical offices, and ministries of finance) are
used for Austria, Brazil, Bulgaria, Chile, the Czech Republic, Finland, Germany, Hungary, Ireland,
Italy, Macedonia, the Netherlands, Poland, Serbia, and Turkey. This implies that several data are
denominated in local currencies or in the U.S. dollar instead of the euro. These data are converted
into euros using yearly averages of the exchange rates. IIP and BoP data are at current prices.

Finally, our control variables for each country (PPI, real GDP, REER, and short-term interest rates)
are from the Economist Intelligence Unit (EIU) database.
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Figure 5: Length of Time Series

4. Estimation Results

The estimation of the time profile of the cumulative profitability of foreign direct investment is
carried out by estimating equation 4 using the fixed-effects panel data estimator on a sample of
2,592 observations. The preference for a fixed-effects estimator is proved by the Hausman test and
the results are shown in Table 1.

Our regression explains 57% of the variability in the time profile of profitability. The ‘within’
coefficient of determination is even better (0.7) suggesting that the unexplained volatility comes
rather from country differences. As is also evident from the table, the higher-order polynomials
are statistically significant explanatory variables for the cumulative profitability life cycle. This
confirms our initial assumption of a non-linear time profile of the cumulative profitability. Its shape
in fact resembles a logistic curve.

Moreover, our control variables are statistically significant as well and have intuitive coefficients. A
1 percentage point increase in the annual growth of the PPI causes a 0.23 percentage point increase
in the FDI cumulative profitability. In the case of real GDP growth, the effect is even stronger,
causing a 0.5 percentage point increase in profitability. Real appreciation of the local currency is
connected with profitability growth of about 0.2 percentage point if one bears in mind that profits
are denominated in euros. Conversely, a 1 percentage point increase in the short-term interest rate,
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Table 1: Fixed-Effects Estimation Results (Whole Sample)

Intercept 0.029* (0.017)
j− τ 0.054*** (0.007)
( j− τ)2 0.007*** (0.001)
( j− τ)3 -0.0004*** (0.00005)
∆ln(PPI) 0.233** (0.102)
∆ln(RGDP) 0.494*** (0.117)
∆ln(REER) 0.194** (0.079)
IR -0.005*** (0.002)
σu/σe/ρ 0.161/0.16/0.504
R2/R2within/R2between 0.57/0.7/0.56

Number of observations: 2,592; number of groups: 430; obs per group (min/avg/max): 1/6/20;
dependent variable: cumulative profitability of FDI stock; asterisks denote significance as follows:
*** 1%, ** 5%, and * 10%; standard errors are given in parenthesis.

Figure 6: FDI Profitability Time Profile

(a) whole sample (b) CEE countries

which demonstrates monetary tightening, is connected with a decrease in cumulative profitability
of similar size as in the case of real GDP growth.

In the next step, the estimated coefficients of the linear, quadratic, and cubic time profile ( j− τ) are
used to construct Figure 6(a), which shows that according to the estimated results the FDI financial
life cycle is completed in 16 years, when the cumulative profitability peaks and the implied annual
profitability is nearly zero and then negative. The implied annual profitability increases until the
7th year under observation (10% annual profitability) and then starts to decline. Three sensitivity
analyses were carried out (see Appendixes A to C) and their results are very similar.

The results are in line with previous literature, as Novotný and Podpiera (2008) suggest that the cycle
could be completed in 15 years. Unfortunately, their sample is not long enough (11 observations) to
cover the entire cycle. They therefore use a projection toward zero annual profitability and support
their findings by looking at the fixed investment business cycle, which typically lasts about 7 to
11 years. For comparison, Brada and Tomšík (2009) claim that the first two stages (out of three) of
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the FDI profitability life cycle (Figure 1) last approximately 9 to 11 years. Our complete FDI life
cycle of 16 years in the case of the whole sample thus seems plausible in this light.

The estimated time profile of FDI cumulative profitability represents the general shape of profitabil-
ity across all the countries under examination. However, as we intend to apply the derived time
profile to simulate the likely future development of profits from FDI in the case of the Czech Re-
public, and since profits from FDI represent the driving force of the total income balance of the
Czech Republic, we need to have a more specific estimation for that purpose.

We therefore re-estimate equation 4 on a subsample of CEE countries only. The subsample contains
Bulgaria, Croatia, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Macedonia, Poland,
Romania, Serbia, Slovenia, and Slovakia. Using these countries, we derived an FDI profitability
time profile that is slightly different from that for all countries. Only the quadratic and cubic forms
of the time variable ( j− τ) are statistically significant. Regarding control variables, annual changes
in real GDP, the REER, and the level of the short-term interest rate are statistically significant, with
real GDP growth displaying the strongest effect. The specific coefficients are shown in Table 2.

Table 2: Fixed-Effects Estimation Results (CEE Countries)

Intercept 0.068*** (0.018)
( j− τ)2 0.021*** (0.0008)
( j− τ)3 -0.0009*** (0.00007)
∆ln(RGDP) 1.356*** (0.127)
∆ln(REER) 0.623*** (0.109)
IR -0.008*** (0.002)
σu/σe/ρ 0.075/0.152/0.194
R2/R2within/R2between 0.85/0.84/0.9

Number of observations: 910; number of groups: 159; obs per group (min/avg/max): 1/5.7/14;
dependent variable: cumulative profitability of FDI stock; asterisks denote significance as follows:
*** 1%; standard errors are given in parenthesis.

The total regression explains 85% of the variability in the profitability time profile in CEE countries.
Moreover, the ‘within’ and ‘between’ coefficients of determination are very similar, suggesting a
high level of similarity across the countries. The estimated time profile quite closely resembles ac-
tual FDI earnings in the case of the Czech Republic in the period from 1993 to 2014 (see section 5).

The time profile of the estimated cumulative and implied annual profitability in the case of CEE
countries is shown in Figure 6(b). It is apparent that the estimated life cycle is one year shorter
compared to the whole sample. It lasts 15 years in total and is more dynamic. The implied an-
nual profitability peaks at 16% in the 8th year of the cycle. So, it takes a little longer to reap all
the benefits of the initial investment compared to the whole sample of countries, but the implied
annual profitability then goes down relatively quickly. CEE emerging countries are characterized in
general by higher yields. This may be explained by these countries’ convergence process, which is
associated with more profitable investment opportunities. Return on capital is thus higher in these
countries compared to the whole sample.
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5. Scenarios for Future FDI Earnings in the Czech Republic

In this section, we apply the estimated time profile of FDI profitability in the case of CEE countries
(Table 2) to the Czech Republic. As we have already estimated the profitability time path of FDI,
the only variable we need to make an assumption about is the future stock of FDI in the country.
The future stock of FDI depends on the likely future inflows of new FDI. Figure 7 shows that at
the beginning, FDI flowed into the Czech Republic predominantly in the form of equity capital
investment (both green and brown-field). But subsequently, as FDIs became more established in the
Czech economy, reinvested earnings started to play a more significant role in total FDI inflows.

Figure 7: FDI Inflow into the Czech Republic (EUR bn)

Source: Czech National Bank (author’s calculation)
Note: Other FDI inflow comprises equity investment (green and brown-field) and intercompany
loans (other capital).

Preliminary figures for 2014 indicate that a full 93% of total FDI inflows were in the form of rein-
vested earnings. The average figure between 2010 and 2014 was 57%, which is quite high indeed.
This indicates that the Czech economy is relatively saturated with FDI, and our scenarios reflect this
fact.

Specifically, we assume three alternative scenarios for future FDI inflows. The first one assumes
that the average yearly amount of the equity capital inflow in 2010–2014 (EUR 2.6 bn) will persist
and, moreover, 50% of total FDI earnings from the previous year will be reinvested. The central
scenario (scenario 2) assumes no new green or brown-field FDI inflows. Specifically, 50% of total
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FDI earnings from the previous year will be reinvested. This is the most likely scenario in our view.
Finally, the third scenario represents an extreme situation where neither new FDI equity inflows nor
reinvested earnings are assumed. In this case, foreign investors decide to repatriate all FDI profits
(stage 3 of the profitability life cycle of FDI; see Figure 1) and, moreover, the Czech Republic
becomes unattractive for new foreign investments as well. The two boundary scenarios (the first
and third ones) serve as the expected borderlines for the possible future evolution of FDI earnings.

The estimated FDI earnings fit the actual historical FDI earnings in the period from 1993 to 2014
quite well (see Figure 8(a)). This fact supports the validity of our estimation.

The central scenario (scenario 2), which assumes FDI inflows take the form of reinvested earnings
only (50% of the previous year’s FDI earnings is supposed to be reinvested), suggests that total
yearly FDI earnings peaked back in 2012 (EUR 12.2 bn) and FDI earnings are expected to decline
steadily in the coming years. Nevertheless, FDI earnings will still be at EUR 9 bn in 2030. The
underlying motivation for the central scenario is the following. After an initial period of strong in-
flows of FDI into the CEE countries, a tranquil period followed. In the Czech Republic, the potential
for further privatization FDI inflows and green or brown-field FDI inflows has been practically ex-
hausted and reinvested earnings constitute the main source of FDI inflows since 2006. The income
balance of the Czech Republic will therefore be influenced more by the changing term structure of
the current stock of FDI in the economy and less by new FDI inflows, which in the central scenario
are expected to take the form of reinvested earnings only.

More specifically, we expect the total amount of FDI earnings to reach approximately EUR 12 bn
in 2015, which is, of course, the outcome of the other two scenarios as well. Nevertheless, the sce-
narios diverge in the following years. Specifically, the second scenario will be steady at EUR 12 bn
until 2019 and then decrease slightly toward EUR 9 bn in 2030. We thus expect FDI to continue to
play an important role in determining the balance of payments in the Czech economy in the coming
decades in spite of the fact that according to our central scenario (scenario 2) the economy will
record no new green or brown-field FDI inflows (just reinvested earnings).

The first scenario assumes both new FDI equity inflows and reinvestment of FDI earnings. This
scenario implies that after several years of stabilization at the current level, FDI earnings will start to
increase further after 2022. Under the second scenario, the income balance will deteriorate further,
while we can expect a proportionate improvement in the trade balance because FDI earnings in the
Czech Republic are generated mainly by the export industry.

Finally, the third scenario, which assumes no FDI inflows into the Czech Republic in the future,
implies decreasing FDI earnings until 2028, when earnings from the current structure of the FDI
stock will be at zero (see Figure 8(a)). Since the effects of FDI are not restricted to FDI earnings, but
are also reflected in the trade balance (due to the export nature of FDI), we can expect proportionate
changes in the trade balance as well.

The estimated future FDI earnings also delimitate the boundaries for hypothetical reinvested earn-
ings. Nevertheless, as many FDIs are getting older (shifting to stage 3 of the profitability life cycle
of FDI) the role of dividends (repatriated profits) will gain over that of reinvested earnings.

As noted at the beginning, all three scenarios are conditional on the future evolution of new FDI
inflows. The past and expected future FDI inflows are therefore shown in Figure 8(b). These FDI
inflows delimitate the stock of FDI at the same time.
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Figure 8: Scenarios of Future Profits from FDI Conditional on Expected FDI Inflows (EUR bn)

(a) Fitted FDI profits and their future evolution (b) Past and expected FDI inflows

Note: ‘Actual’ depicts the actual historical FDI profits (earnings) data. ‘Fitted’ is for a model
simulation of past FDI earnings based on the results of our estimation in Table 2. ‘Scenario 1,’
‘Scenario 2,’ and ‘Scenario 3’ represent our three different scenarios conditional on different as-
sumptions about future FDI inflows.

6. Conclusion

We used a specific method to derive the profitability life cycle of FDI on a panel of both advanced
and emerging mostly European countries. Our estimations prove that the cumulative profitability
time profile is non-linear, implying that the annual profitability initially increases faster, then slows
down, and then decreases. When the annual profitability is zero and the cumulative profitability is
at its maximum, the FDI financial life cycle is completed. This process takes 16 years in the case
of the panel of all the countries under investigation. This result is comparable with the previous
literature. The maximum annual profitability is achieved in the 7th year after the initial investment
(10% annual profitability).

In the next step, we estimated the cumulative FDI profitability time profile on the panel of CEE
countries only. The results are slightly different. The total FDI life cycle is one year shorter, but it
takes one year longer to reap all the benefits (maximum annual profitability). The profitability life
cycle is more dynamic and the return on capital is higher in the case of CEE countries. This may be
explained by the convergence process of these countries.

Finally, we apply the estimated profitability time profile of CEE countries to the Czech Republic.
The estimated FDI earnings fit the actual historical FDI earnings in the period from 1993 to 2014
quite well. This fact supports the validity of our estimation. We then assume three scenarios for
the possible future evolution of FDI inflows into the Czech economy. The first and third scenarios
delimitate the likely future path of total FDI earnings. The central scenario (scenario 2) implies
that the absolute value of total FDI earnings will stay at approximately the current levels until 2019
(EUR 12 bn) and then decline very slightly.
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Appendix A: Sensitivity Analysis: Excluding Short Data Series

This sensitivity analysis consists in excluding time series which are shorter than five observations.
Belgium, Croatia, and Serbia are excluded from the sample, as we have at most only five observa-
tions per country. Also excluded are initial FDI stocks with less than five observations of cumulative
profitability in the case of all other countries. The results are presented in Table A1. The length of
the life cycle is the same as in the case of the basic estimation (see Table 1). The maximum annual
profitability is shifted one year backwards, i.e., the maximum annual profitability is reached in the
6th year.

Table A1: Fixed-Effects Estimation Results

Intercept 0.016 (0.022)
j− τ 0.066*** (0.009)
( j− τ)2 0.0055*** (0.001)
( j− τ)3 -0.00031*** (0.00006)
∆ln(PPI) 0.373*** (0.132)
∆ln(RGDP) 0.483*** (0.15)
∆ln(REER) 0.247** (0.1)
IR -0.006*** (0.002)
σu/σe/ρ 0.205/0.175/0.577
R2/R2within/R2between 0.52/0.71/0.26

Number of observations: 1,963; number of groups: 229; obs per group (min/avg/max): 1/8.6/20;
dependent variable: cumulative profitability of FDI stock; asterisks denote significance as follows:
*** 1%, ** 5%, and * 10%; standard errors are given in parenthesis.
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Appendix B: Sensitivity Analysis: Initial Condition Changed to Average
Profitability over First Three Years

This sensitivity analysis takes the average profitability of the first three years as the initial profitabil-
ity (see equation 2 in section 2) instead of the profitability of just one year at the beginning of the
cycle, which is the initial assumption of the basic estimation presented in the paper. The results of
the sensitivity analysis are shown below in Table B1. The length of the profitability life cycle is two
years longer (18 years) and the maximum annual profitability is reached in the 8th year, i.e., one
year later compared to the basic estimation.

Table B1: Fixed-Effects Estimation Results

Intercept 0.092*** (0.017)
j− τ 0.044*** (0.006)
( j− τ)2 0.0052*** (0.0009)
( j− τ)3 -0.00024*** (0.00003)
∆ln(PPI) 0.13 (0.107)
∆ln(RGDP) 0.477*** (0.12)
∆ln(REER) 0.023 (0.08)
IR -0.006*** (0.002)
σu/σe/ρ 0.2/0.18/0.56
R2/R2within/R2between 0.46/0.65/0.38

Number of observations: 2,977; number of groups: 366; obs per group (min/avg/max): 2/8.1/22;
dependent variable: cumulative profitability of FDI stock; asterisks denote significance as follows:
*** 1%, ** 5%, and * 10%; standard errors are given in parenthesis.
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Appendix C: Sensitivity Analysis: Excluding Countries with Initial Share
of SFDI to GDP Higher than 20%

Finally, we do a sensitivity analysis where we exclude countries which have a higher than 20% ratio
of the FDI stock (SFDI) to GDP in the first year. Therefore, our estimation sample contains only 20
countries out of 32 (Austria, Bulgaria, the Czech Republic, Finland, France, Germany, Greece, Italy,
Japan, Latvia, Lithuania, the Netherlands, Poland, Portugal, Romania, Serbia, Slovenia, Sweden,
Turkey, and the UK). The estimation results of this sensitivity analysis are shown below in Table C1.
The length of the profitability life cycle is the same as in the basic estimation (16 years) and the
maximum annual profitability is reached in the same year as well (in the 7th year).

Table C1: Fixed-Effects Estimation Results

Intercept 0.032* (0.019)
j− τ 0.041*** (0.008)
( j− τ)2 0.008*** (0.001)
( j− τ)3 -0.00039*** (0.00005)
∆ln(PPI) 0.27** (0.13)
∆ln(RGDP) 0.88*** (0.15)
∆ln(REER) 0.41*** (0.09)
IR -0.007*** (0.002)
σu/σe/ρ 0.13/0.16/0.39
R2/R2within/R2between 0.64/0.71/0.68

Number of observations: 1,919; number of groups: 309; obs per group (min/avg/max): 1/6.2/20;
dependent variable: cumulative profitability of FDI stock; asterisks denote significance as follows:
*** 1%, ** 5%, and * 10%; standard errors are given in parenthesis.
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