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ABSTRACT

The article aims to answer a question what should the optimal financial structure of FDI inflows
to Poland be for stimulating growth processes. The study on the dependence between financial
components of FDI inflows and GDP for Poland covers the period 2004: Q1-2019: Q4. Results of
the VAR/VECM model and forecast error variance decomposition indicated that in the optimal
(growth-enhancing) structure of FDI inflows the share of equities and the reinvestment of earnings
should be maximised.
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Introduction

The main premise to determine the optimal (growth-enhancing) structure of FDI inflows
to Poland is to try to strengthen the positive impact of these investments on the accumulation
processes in host countries, on the example of research for Poland.

According to the Eurostat data [2019], in the European Union (EU) between 2010 and 2016,
the countries showed different values in terms of the share of value added by foreign-controlled
enterprises at the level of individual EU Member States. In 2016, the highest shares of value
added by foreign-controlled enterprises were observed in Hungary (51.4%), Slovakia (48.1%),
Luxembourg (44.6%), and Poland (36.8%). In contrast, four EU Member States had shares
under 20%: Cyprus (13.4%), Italy (15.8%), Greece (16.3%), and France (16.4%), as compared
to the average for EU-28 (25.0%). These results lead to considerations on the significance of
FDI inflows to the host countries.

The lower level of value added creation of foreign companies in Poland compared to the

CEE countries was presented in Figure 1.

Figure 1. Domestic and foreign sectoral Value Added (VA) to gross exports in CEE-10 in 2015
(% share industry total gross exports)
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Source: the author’s own calculation on the basis of WTO [2019].

The article aims to answer a question what should the optimal financial structure of
FDI inflows to Poland be for stimulating growth processes. The definition of the structure
of FDI would be the added value of this work.
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Among the important questions are the following:

1) How do the components of FDI inflows influence the degree of explaining GDP changes?

2) Which components of FDI inflows explain changes in GDP to the greatest extent?

3) Which components of FDI inflows explain changes in GDP to the lesser extent?

4) What should be the optimal FDI inflows structure to Poland that maximises the positive
impact on growth processes?

The following thesis has been put forward: the optimal structure of FDI inflows to Poland
is a structure that maximises equities and reinvestment of earnings as well as minimises the
share of drawn debt instruments and dividend payments outside the host country.

This study contains five major parts (1) introduction, (2) a literature review, (3) the meth-
odology, (4) the estimation results and (5) concluding remarks.

2. Literature review

There are numerous studies on the dependence between foreign direct investment (FDI)
and economic growth. New theories of growth assume a positive impact of capital (also in the
form of FDI) on production growth in both short- and long-term [Herzer et al., 2008]. In the
models developed by followers of the real business cycle, arguments are raised about higher
productivity of FDI in comparison to domestic capital. It is emphasised that capital spillover
effects are stronger than capital diminishing returns [Liu et al., 2000, pp. 257-274; Gorynia
et al., 2005, pp. 428-435; Lin et al., 2016, pp. 257-274; Ghebrihiwet, 2017, pp. 455-469].

The empirical literature has identified various effects of FDI (aggregated) on GDP in the
host country: 1) positive effects — provided it has an equal (high) level of human capital
[Borensztein et al., 1998, pp. 115-135], and a properly developed financial system [Alfaro et al.,
2011, pp. 01-083]; and positive effects for CEE countries [Damijan et al., 2003, pp. 189-204];
2) no influence on the economy of host countries [Carkovic, 2005, pp. 195-220]; 3) negative
effects [Saltz, 1992, pp. 617-633; Menciger, 2003, pp. 491-509; Herzer et al., 2008].

In the case of FDI decomposition, i.e., division into greenfields and brownfields (mergers
and acquisitions, M&A) - there are mainly the following conclusions:

« no impact of both forms of FDI on GDP [Calderdn, 2004];
o greenfields support economic growth and M&A have a positive impact, provided that

the host country has an adequate level of human capital [Wangand, 2009, pp. 316-330];

« greenfields support economic growth and M&A have no effect [Harms, 2014, pp. 1-35];
o greenfields have no impact on total factor productivity (TFP), while M&A have a positive

impact on TFP [Ashraf et al., 2014].

Cause-and-effect relationships between FDI, production, and factors of production (total
factor productivity, TFP) were also studied by Erricson [Erricson et al., 2001, pp. 122-132]
for OECD host countries (Denmark, Finland, Norway, and Sweden), with the use of the VAR
model. As a result of using the Granger procedure developed by Tod - Yamamoto [1995] and
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Yamada - Tod [1998], it was found that long-term correlations occur between FDI and produc-
tion in Norway and Sweden. A bi-directional relationship in Granger’s sense was discovered
in Sweden, whereas a uni-directional type of FDI inflows contributes to the economic growth
in Norway. No correlations were found in the case of Finland and Denmark. Investigations of
a bi-directional relationship revealed two implications for economic policy. Firstly, economic
growth attracts inward FDI, secondly, FDI is a key factor affecting economic growth.

Herzer et al. [2008] investigated short- and long-term causality relationships between
net FDI inflows and GDP, and the changes in real GDP in countries of Latin America, Asia,
and Africa in the period 1970-2003, using the Error Correction Model (ECM). Their studies
indicate that it is not possible to define clear-cut uni-directional relationships between the
examined variables. Acaravci et al. [2012] examined 10 European countries which underwent
transformations e.g.: Bulgaria, Czechia, Estonia, Hungary, Latvia, Lithuania, Poland, Roma-
nia, Slovakia, and Slovenia in the years 1994-2008, using the Autoregression Model (ARDL).

Studies for Poland referring to relationships between FDI and PDP (factors of production)
have been carried out by few authors [Misztal, 2012, pp. 9-26; Marona et al., 2013, pp. 333-350;
Kosztowniak, 2016, pp. 307-332]. They used different methods e.g., the Vector Autoregression
Model (VAR, ADRL) and the Vector Error Correction Method (VECM). The research findings
confirmed a mutual relationship between FDI and GDP (factors of production).

We can add that many central banks’ analyses are involved in forecasting FDI components
for the purposes of the balance of payments estimates, e.g., for Danmark [Dagmaard et al.,
2010, pp. 1-32], or Czechia [Novotny, 2015, pp. 143-153; 2018, pp. 1-25] and are interested
in FDI components.

Damgaard et al. [2010] from Danmark Nationalbank observed a significant correlation
between direct investment equity income and balance of payments data. They also confirmed
violation of the important statistical quality criterion of stability on the base econometric
model for the Danish balance of payment in the period 1999-2008, and also found that data
for expected private growth serve as useful indicators for the development in direct investment
enterprises’ profitability.

Another reason for interest in FDI components is also forecasting FDI outflows in order
to assess tax revenues which may enter state budgets of the countries in which transnational
corporations have their headquarters [Knetsch et al., 2016, pp. 1-36]. Knetsch and Nagengast
form Deutsche Bundesbank applied a decomposition framework to a rich German dataset
spanning 11 different investment classes and provided an account of the increase in the German
investment income balance between 1999 and 2014. Focusing exclusively on the aggregate
development of external assets and liabilities falls short of explaining the growth in German
net investment income and around 40% of the increase is explained by changes in yields. Fur-
thermore, their results highlight the importance of considering the composition of external
assets and liabilities as well as portfolio changes in order to understand the dynamics of the
investment income balance.
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The above-mentioned literature focuses on the impact of FDI (all components) on GDP
and mutual relations from the global (joint) perspective. However, there are no studies in the
literature on the impact of the financial structure of FDI (individual components) on the
economic growth of investors” countries of origin and host countries.

The distinction between the components of FDI in the theoretical literature is found
mainly in the so-called the FDI profitability life cycle. This cycle refers to the accumulated
FDI inflows, i.e., to FDI inward stock and thus to the component of reinvested profits. In the
theory of the FDI profitability life cycle, three stages of the cycle and changes in the structure of
FDI are isolated. According to Brada [2003], the profitability life cycle of FDI has three stages.

This profitability path of FDI refers to FDI inward stock, because this is the cumulative
FDI inflows value and the FDI cumulative profitability: Stage 1 (opening) is connected with
the expenditures of foreign investors in the host country and means negative profitability.

In stage 2 (growth) there is a profit, peaking at around the 6™ year of the cycle. Stage 3
(repatriation) is connected with the division of the achieved profit, the dividend is paid out.
Novotny et al. [2008, pp. 143-153] indicated that among the countries of Central and Eastern
Europe, the full-fledged FDI life cycle usually includes a period of 15 years, followed by pro-
jection toward zero annual profitability. Still, so far there has been no research on the impact
of the structure of FDI on GDP changes. In this new area, this article attempts to add value.

3. Methodological issues

According to the OECD definition [2008], direct investment capital comprises equity cap-
ital in the form of shares and other equity, reinvestment of earnings and assets and liabilities
vis-a-vis debt instruments. Equity, other than reinvestment of earnings (EQ) comprises equity
in branches, all shares in subsidiaries and associates (except non-participating, preferred shares
that are treated as debt securities and included under direct investment, debt instruments)
and other contributions of equity nature. Reinvestment of earnings (RoE) denotes the part of
profits accruing to a direct investor, which remains in the direct investment enterprise and
which is allocated to its further development. Debt instruments (DI) include, among others,
credits and loans, debt securities, and other unsettled payments between entities in a direct
investment relationship [OECD, 2018, pp. 70-72; NBP, 2017].

During the analysed period (divided into quarters) 2004: Q1-2019: Q4, FDI inflows
showed significant fluctuations. These fluctuations concerned both the total inflows value as
well as its structure (components), assuming generally positive but also negative values (e.g.,
2010: Q2,2012: Q1, 2017: Q2, 2019: Q1, Q3) (Figure 2).

Throughout the period 2004: Q1-2018: Q4, the average share of EQ in FDI inflows pre-
vailed (52.0%) against RoE (27.1%) and DI (17.7%). While in 2004: Q1-2013: Q4, the average
EQ share was 66.6%, for the RoE 20.3% and DI 13.1%. However, it should be noted that in the
last 5 years (2014: Q1-2019: Q4), the structure of FDI inflows changed fundamentally. In the
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years 2014-2019, the average share of EQ decreased to 27.0%, the share of RoE increased
to 40.2% and the share of DI to 27.7%.

Figure 2. Components of FDIl inflows in Poland in the years 2004: Q1-2019: Q4
(quarters, USD millions)
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Source: the author’s own calculations on the basis of Balance of payment, Financial account - Direct investment [NBP, 2020].

In the field of research procedure this study uses quarters time-series data covering the
period 2004: Q1-2019: Q4 (64 quarters) to analyse the relationship between the structure of
FDI inflows and GDP in Poland using the VECM and forecast error variance decomposition
analysis. The research is based on the statistics of the balance of payment from the National
Bank of Poland [2020] and OECD Internet databases [2020]. NBP compiles data on direct
investment in compliance with the OECD definition [OECD, 2018, pp. 70-72].

At the beginning, in order to analyse the relationship between changes in GDP values
and financial instruments of FDI (components) in Poland in the years 2004: Q1-2018: Q3,
the final formula for the GDP function was developed as follows:

GDP, = o, + 0, EQ, + &, RofE, + o.,DI, + &, (1)

The model used consists of the dependent variable (GDP) and three independent varia-
bles, where: GDP - Gross Domestic Product, GDP (USD millions), EQ - Equity other than
reinvestment of earnings (USD millions), RofE — Reinvestment of earnings (USD millions),
DI - Debt instruments (USD millions), é - random component, f — period.

All the variables expressed in terms of value have been included in the form of natural
logarithms from quarterly data. Preliminary analysis of time series graphs for the years 2004:
Q1-2019: Q4 leads to the conclusion that in the case of GDP changes we deal with a pronounced
non-stationary process. On the other hand, in the case of the variable being the financial
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instruments of FDI, we can speak about the occurrence of a stationary process. ADF tests
were carried out for the first difference variables, where a=1, process I (1). Next, the ultimate
confirmation of stationarity requires carrying out an additional test, e.g., KPSS (Table 1).

Table 1. KPSS stationarity test results for basic variables and first differences of variables

Specification GDP EQ RoE DI dGDP | dEQ | dRoE d.ol
< o |Teststatisc | 154916 | 052187 | 053653 | 011972 | 020619 | 0.04955 | 0.09807 | 0.05193
85 [
£ & | Critical value 0.351 (10%); 0.462 (5%); 0.727 (1%) 0.351 (10%); 0.462 (5%); 0.727 (1%)
of the test
o | Teststatistic | 0.152398 | 010175 | 0.06369 | 0.10614 | 0.13315 | 0.03841 | 0.08559 | 0.04981
=3 g{'ﬂﬁﬂg’;'“e 0.121 (10%); 0.149 (5%); 0.214 (1%) 0.121 (10%); 0.149 (5%); 0.214 (1%)

Source: the author’s own calculations.

According to these criteria, i.e., the Aikake information criterion (AIC), Schwartz-Bayesian
information criterion (BIC) and Hannan-Quinn information criterion (HQC), the best lag
is observed with minimal () values of the respective information criteria for: AIC=7, BIZ=1
and HQC=2, with the maximum lag order 8 for the VAR/VECM model. Ultimately, the lag
order 4 was accepted.

The stability of the VAR model was verified by using a unit root test which was carried
out. The test indicates that in the analysed model equation roots are lower than one, which
means that the model is stable and may be used for further analyses. Next, the verification of
co-integration was carried out using two tests: the Engle-Granger and Johansen test [1995]. The
results of the tests comprehensively confirmed co-integration for lag 1. This is proved by the
values of test statistic 7, which are lower than critical values 7_,,,,.,;» levels of asymptotic p-val-
ues and integrated processes a=1 and process I (1), at the significance level o = 0.05 (Table 2).

Table 2. Results of the Engle-Granger co-integration test

Specification d_GDP d_EQ d_RoE d_DI

Unit root appears a=1; process I(1) a=1; process I(1) a=1; process I(1) a=1; process I(1)
Test statistic tau_c(1) , -2.61942 -6.14435 -3.88987 -5.13795
(asymptotic p-value), lag order = 4 (0.08896) (5.343e-008) (0.00212) (1.057e-005)

Source: the author’s own calculations.

The results of the Johansen [1995] test (including trace and eigenvalue) show that at the
significance level of 0.05 co-integration of order one occurs (Table 3).

Table 3. The Johansen test

Rank Eigenvalue Trace test [p-value] Lmax test [p-value]
0 0.56956 105.55 [0.0000] 45.520 [0.0000]
1 0.48210 60.035 [0.0000] 35.530 [0.0001]
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cont. Table 3
Rank Eigenvalue Trace test [p-value] Lmax test [p-value]
2 0.29803 24.504 [0.0013] 19.108 [0.0066]
3 0.095094 5.3959 [0.0202] 5.3959 [0.0202]
eigenvalue 0.56956 0.48210 0.29803 0.095094

Source: the author’s own calculations.

Due to the occurrence of unit element in all-time series and the existence of cointegration
between model variables, it was possible to extend and transform the model into vector error
correction models. The verification of co-integration was carried out with the use of two tests:
the Engle-Granger and Johansen test, which confirmed the occurrence of co-integration and
thus justified the use of the VECM model for the lag order 4 and co-integration of order 1. In
accordance with the Granger representation theorem, if variables y, and x, are integrated of
order I(1) and are co-integrated, the relationship between them can be represented as a vector
error correction model (VECM) [Pilatowska, 2003]. The general form of the VECM model
can be written down as:

AY, =T AY_+T,AY ,+ ..+ T AY . +7Y_ +€ =
k-1
= Zl_:ll“iAYt_i +rY,_ , +&, ()

where:
i . k
F=3 A-Li=12.., k-1, T,=r=—x0)=—(1-Y A

and I is a unit matrix.

4, The estimation results

The analysis of the VECM model allows us to draw the following conclusions: the levels
of vector o parameters indicating the rate of GDP adjustments in successive VECM model
equations show that the highest rate of these adjustments was noted for own changes in GDP.

The evaluation of the EC1 indicates that the strongest correction of the deviation from
long-term equilibrium occurs in the case of the DI equation. Here, around 1.3% of the
imbalance from the long-term growth path is corrected by a short-term adjustment process.
Weaker deviations adjustments occur for GDP (0.99%), EQ (0.59%), and the worst for RoE
(1.11%). The values of the coefficient of determination R? reveal adjustment of the VECM
model equations to empirical data, i.e., for GDP (67.43%), EQ (67.74%), RoE (87.96%), and
DI (91.24%) (Table 4).

To confirm the correctness of the VECM model results, two tests were carried out veri-
tying the occurrence of autocorrelation, i.e.: Autocorrelation Ljung-Box Q’ test, lag order for
test =4, and ARCH test = lag order for test =4. Ljung-Box tests (LME, LM, Q) were carried
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out to verify autocorrelation, for lag order 4. The verifying statistics using the autocorrela-
tion coeflicient function (ACF) in the form Q and empirical p-value levels higher than the
nominal one ¢ = 0.05, let us conclude that there is no autocorrelation in the residual process
[Kufel, 2011, pp. 110-111].

Table 4. The main research results for the VECM model

VECM system, lag order 4. Maximum likelihood estimates, observations 2005:2—-2019:4 (T = 59)
Cointegration rank = 1, Case 3: Unrestricted constant
B (cointegrating vectors, standard errors in parenthes) a (adjustment vectors)
d_GDP 1.0000 (0.00000) d_GDP -0.0099135
d_EQ -66.262 (21.205) d_EQ 0.0058891
d_RoE -143.73 (47.394) d_RoE 0.0011175
d_DI 222.37 (35.839) d_DI -0.013643
d_d_GDP d_d_EQ d_d_RoE d_d_DI
Specification Coefficient Coefficient Coefficient Coefficient
(p-value) (p-value) (p-value) (p-value)
EC1 —0.00991351 (0.3355) 0.00588909 (0.1690) 0.00111751 (0.5653) —0.0136433 (<0.0001)
R2 0.674358 0.677426 0.879644 0.912453
DW 1.954804 2.092779 2.218278 2.116974

Source: the author’s own calculations.

The ARCH test results indicate that in the examined model of the residual-based process
(four variables), the ARCH effect was not observed because LM test statistics are lower than
the levels of y°. This means that there is no autoregressive changeability of the conditional
variance and there is no need to estimate model parameters by means of the weighted least
squares method. Thus, the results of both tests which were carried out confirm the credibility
of the VECM model and allow us to draw conclusions on their basis.

Figure 3. Forecast variance decomposition for GDP (quarters), %
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GDP and all FDI components were analysed by means of decomposition of variance in the
forecast horizon of 20 quarters (Figure 3 and 4). The results of GDP decomposition indicate
that in period 1 these changes are in 100% accounted for by their own forecast errors. In
period 2, their own changes lose in significance (84.0%), and such FDI components as RoE
(1.4%), equity (11.8%) and DI (2.8%) grow in significance. In the following periods, GDP’s
own changes stabilise the constant effect at the level of 84.7%, whereas RoE grow (3.8%) and
similarly DI (3.0%), EQ loses in significance (8.4%). Thus, we can conclude that FDI signit-
icance in forecasting the degree of explanation of GDP amounts jointly to ca. 15.2% in the
20t quarter, thatis 5 years.

The results of decomposition for EQ show that the degree of its explanation in periods 1
and 20 of the forecast depends, first of all, on forecast own errors (86.7% and 75.2%, respec-
tively) and when it comes to GDP - 13.3% and 16.1%, respectively.

Figure 4. Forecast variance decomposition for EQ, RoE, and DI (quarters), %
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cont. Figure 4
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Next, the results of the degree of explanation of changes in RoE indicate that in period 1
these changes are accounted for in 99.2% by forecast own errors, in 0.8% by GDP and 0.7%
by EQ and in 0.0% by DI. In period 20 of the forecast the degree of explanation of RoE dis-
tributed almost evenly between: RoE own changes (63.4%) and DI (20.1%), and also equity
(11.0%) and GDP (5.4%). In the case of DI, the key significance in their explanation have
forecast own errors (93.8% and 46.9%), and RoE (2.8% and 29.9%), especially in period 20
GDP (0.0% and 8.6%).

5. Summary

Based on the research, the following conclusions were formulated.

1. Among the financial components of FDI inflows, equity has the largest impact on GDP, while
the impact of RoE and DI is lower. Precisely, GDP decomposition analysis indicates that
the current GDP changes, to the largest extent, are explained by forecast: own errors from
100% in 1% period to 84.7% in the 20" period, and from 2" period to 20" period - in the
case of equity from 11.9% to 8.4%, RoE from 1.3% to 3.8%, and DI from 2.8% to 3.0%.

2. Jointly, the degree of explanation of GDP by the above-mentioned FDI financial instru-
ments amounts to ca. 15.9% (2™ period) and 15.2% (20™ period). That is, the importance of
equity decreases with other FDI components, although the global explanation of changes
in GDP by FDI changes remains comparable.

3. By highlighting the results of the research and the fact that EQ create directly new invest-
ments and RoE constitute an additional supply of already completed investments (expan-
sion). On the other hand, borrowed DI support liquidity and they can be a transfer tool
within a capital group, but they are not the basis for new investments.

4. Tt should be specified that the optimal structure of FDI inflows to Poland is a structure
that maximises equities and reinvestment of earnings and minimises the share of drawn
debt instruments and dividend payments outside the host country.
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