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Abstract: This study aims to examine the impact of foreign direct investment (FDI), investment in
construction and poverty in various countries. The Russian Federation invests heavily in construction
and it is located both in Europe and Asia. Russia is usually described as a European country (while
70% of its territory is in Northern Asia, 80% of the population resides in Europe). That is why in
this document both developed and emerging countries are considered; the former are represented
by the EU members of different economic levels and the latter by BRICS countries. We looked at
economically different countries to determine the best differentiated data in order to answer the
question: “Why does a high level of poverty persist in Russia if Russian officials have repeatedly
reaffirmed their commitment to the implementation of the Sustainable Development Goals (SDGs) by
investing heavily in construction and attracting FDI?”. For the estimation, we used an autoregressive
distributed lag (ARDL), considering cointegration and heteroscedasticity, in which the current values
of the series depend both on the past values of this series and on the current and past values of other
time series. Having received statistical data, we were able to compare the economic development
of countries with some economic growth theories. 4–5% FDI share of the GDP helps to contain the
negative impact of financial crises. Investment in construction supports the economies of countries in
the long term and maintains or reduces the poverty level by increasing the assets of the population.
Empirical data also helped us to evaluate the economic growth patterns and poverty in these seven
countries. China and the Russian Federation will find themselves at different “poles”. China uses
several theories and models simultaneously for economic development and poverty reduction and
the Russian Federation does not keep to an established theory or a model of economic growth.

Keywords: poverty; foreign direct investment; construction in investment; GINI; Denmark; Italy;
Germany; Romania; China; India; Russian Federation

1. Introduction

Foreign direct investment (FDI) and investment in construction (CONST) are directly
related to economic growth and poverty reduction in many countries. Financial crises
impede the flow of FDI and reduce productive investment opportunities in construction.
In the last 15 years (2005–2020), financial crises have become frequent, and the COVID-19
crisis was an economic shock. All countries change their economic behavior as a result
of financial crises, so we need to take a closer look at the recent crises (2008, 2014, 2020).
The Russian Federation invests heavily in construction (7–8% of GDP annually). However,
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in the Russian Federation, the state budget is not aligned with the goals. Disaggregated
analysis of finances is missing according to the goals. As a result, we considered the
statistics of countries with different levels of economic development—China, India, the
Russian Federation and four EU countries, Denmark, Italy, Germany, and Romania. We
could then record and assess the change in the poverty level in these countries and identify
the causal relationships among the GINI (the GINI coefficient measures the inequality
among values of a frequency), PL (the poverty headcount ratio at national poverty lines),
GDP (gross domestic product), FDI (foreign direct investment), and CONST (construction
investment) variables. There are various reasons for this approach.

First, FDI is one of the key sources of a country’s gross domestic product (GDP).
Empirical studies have found that foreign direct investment contributes to economic
growth (Azam and Feng 2021; Bhuimali et al. 2019); (Bermejo Carbonell and Werner 2018;
Simplice and Odhiambo 2020; Mahembe and Odhiambo 2019). FDI brings investment into
the economy, which can then be utilized as a means of employment generation and poverty
eradication through appropriate fiscal policies (Anand 2019). In poor countries, FDI creates
significant fluctuations in the economy (Anetor 2019). Some research has concluded that
foreign direct investment is a source of negative effects (Kastratović 2020; Drabek 2021).
Through 2007, the EU was a major contributor to both inbound and outbound FDI flows.
From 2000 to 2008, the EU was the main beneficiary of FDI flows in world markets (Asian
Development Bank 2021). This made it possible to further integrate the economies of those
countries and the EU countries to successfully compete in foreign markets. Despite some
constraints, FDI complements the development gains that many countries already receive
from trade and population migration. Emerging economies are best placed to profit from
FDI (Knoerich 2017).

Secondly, construction is a huge sector of the economy that generates a significant
global GDP share of about 9% (Ruddock and Lopes 2006; Ma et al. 2017; Krygina et al. 1088).
Ball and Wood, based on research obtained from various countries in the period after 1950,
determined that investment in construction is the main factor that determines or restrains
economic growth (Ball and Wood 1996). In each country, investment in construction
maintains the required level of population employment, develops infrastructure, and
improves the socioeconomic situation of the population (Ahmad et al. 2019; Kargi 2013).
The construction sector acts as an economic basis for other sectors of the economy (Ly 2021).
Construction activities clearly affect all aspects of the economy, and this industry is vital to
continued economic growth and poverty eradication.

Third, poverty is an indicator of a country’s economic well-being. Developing coun-
tries are increasingly concerned about the impact of globalization on regional inequality,
as FDI acts as a driving force of regional inequality (Zhang and Zhang 2003). A polarized
society suffers from ineffective social capital and blocked paths of upward mobility, leaving
large numbers of people trapped in poverty (Adato et al. 2006). Some research has noted
that FDI positively affects poverty only in Asia and Latin America (Dhrifi et al. 2020). In
addition, mortgage and investment programs for the development of housing construction
are tools for managing regional transformation that also contribute to poverty reduction.
Inland road construction not only leads to infrastructure accessibility, but it also provides
an opportunity to expand highways to connect entire continents, such as the Belt and Road
(B&R) initiative launched by the Chinese Government in 2013 (Zhang and Zhang 2003).
Such projects will reduce poverty in the future not only in China, but also in all countries
where this highway will pass. Construction is a large bona fide sector of the economy,
contributing a significant proportion of the national economy during each fiscal period
(Hillebrandt 2000).

Fourth, financial crises reduce the most productive financial opportunities. Mon-
etarists, beginning with Friedman and Schwartz (1991), believe that banks exacerbate
financial crises when panic begins. Their main conclusion is that changes in the behavior
of money are closely related to the rate of change in nominal income, real income, and
price levels. In addition, transactions carried out in financial markets are subject to asym-
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metric information, where one party often does not know everything it needs to know
about the other party in order to make the right decisions (Bebczuk 2003; Andersen 2015;
Ripamonti 2020). In the markets, whole trading strategies are created to capture asym-
metric information based on the constant influence of price (Ranaldo and Somogyi 2021).
Therefore, assessments of the impact of financial crises on numerous social and economic
aspects of poverty are recorded through dynamic links among these aspects (Mishkin 1992;
Antoniades et al. 2020). Thus, a financial crisis is a disruption to financial markets, where
unfavorable investment selection becomes problematic. As a result, in a financial crisis,
investors are unable to effectively channel funds to those with the most productive in-
vestment opportunities. Therefore, it makes sense to consider some theories of economic
growth and compare the statistics obtained in our study. For example, such well-known the-
ories as the theory of Adam Smith (Smith 2016), the Harrod–Domar model (Tourette 1964),
and the Solow–Swan theory (Solow 2001).

Fifth, poverty and lack of food and medicine have irreversible economic consequences.
This can be traced back to the COVID-19 crisis. The global COVID-19 pandemic has created
serious problems for the global economy in areas that include foreign direct investment
(FDI) and investment in construction in most countries (Fang et al. 2021). Multinational
enterprises and their supply chains are heavily affected, with millions of workers suffer-
ing adverse impacts. The Asia–Pacific region, which includes China, India, and Russia,
accounts for 42% of world GDP (Coulibaly et al. 2021). Merchandise trade rebounded
somewhat in the third quarter of 2020. The service sector suffered especially; imports
dropped sharply. Enterprises in China, India, and Russia, including large multinational en-
terprises and micro, small, and medium enterprises, had to impose strict measures. Before
the COVID-19 crisis, China and India attracted the highest amounts of FDI. In 2019, China
alone attracted USD 141 billion in foreign direct investment, accounting for 28% of inflows
to the Asia–Pacific region (Coulibaly et al. 2021; Fang et al. 2021). The COVID-19 crisis now
requires a reallocation of foreign direct investment and financial resources. Developing
countries face the hardest demands. Bridging financing through external investment can
help institutions in developing countries maintain their liquidity position to ensure their
survival (Mehar 2021). During COVID-19, the unemployment rate increased in EU coun-
tries, which inevitably affected the poverty indicators. One in five people in the EU, while
socially isolated during the pandemic, experienced at least one of the following three forms
of deprivation: job loss, monetary poverty, or severe material deprivation (Eurostat 2020).
Nearly 150 million people globally are projected to find themselves facing extreme poverty
and food insecurity during the fight against COVID-19 (Mamun and Ullah 2020). The
current economic crisis in the EU can be effectively resolved only through coordinated
economic solutions at the global level, which require additional investment.

2. Methodology and Data

We carried out the research in three stages: 1. An assessment of the dynamics of
the variables over 2005–2020 and the factor countries (Denmark, Italy, Germany, Ro-
mania, China, India, Russian Federation); 2. Testing variables: GINI, PL—dependent;
GDP, FDI, CONST, time—independent; 3. Testing variables: PL—dependent; GDP, FDI,
time—independent.

We collected annual GINI, PL, GDP, FDI, and CONST data for Denmark, Italy, Ger-
many, Romania, China, India, and the Russian Federation for 2005–2020. All series were
reduced to percentage indicators: GINI—ratio of rich and poor, PL—poverty headcount ra-
tio at national poverty lines (% of population), GDP—dynamics (change from the previous
year), CONST—percentage of construction investment of GDP (Table 1).
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Table 1. List of variables used in empirical testing.

Variables Variable Description Source

GINI
The GINI coefficient measures the inequality
among values of a frequency distribution (for

example, levels of income).

Databank of the World Bank, The People’s Bank of China,
The Central Bank of India, The Eurostat Database, The Bank

of Russia

PL

Poverty headcount ratio at national poverty lines
(% of population). National poverty headcount
ratio is the percentage of the population living
below the national poverty line(s) *. National
estimates are based on population-weighted
subgroup estimates from household surveys.

Databank of the World Bank, The People’s Bank of China,
The Central Bank of India, The Eurostat Database, The Bank

of Russia

GDP Gross domestic product (%).
Databank of the World Bank, The People’s Bank of China,

The Central Bank of India, The Eurostat Database, The Bank
of Russia

FDI

Foreign direct investment is an investment in the
form of a controlling ownership in a business in

one country by an entity based in another country
(% of GDP).

Databank of the World Bank, The People’s Bank of China,
The Central Bank of India, The Eurostat Database, The Bank

of Russia

CONST Investment in construction (% of GDP).
Databank of the World Bank, The People’s Bank of China,

The Central Bank of India, The Eurostat Database, The Bank
of Russia

* Note: The methodology for determining the level (line) of poverty in each country was different. We used statistical data from the World
Bank and national central banks.

To capture the trends and the degree of resistance to financial risks of the PL, we looked
for causal relationships among GINI, PL, GDP, FDI, and CONST. We employed Shin’s
method, which is frequently applied for the assessment of similar models (Shin et al. 2014;
Toda and Yamamoto 1995) and a non-linear autoregressive distributed lag (ARDL) ap-
proach based on the linear ARDL approach, which was developed by Pesaran et al. (2001).

We conducted testing in two stages. In the first step, we compared GINI, PL, GDP,
FDI, and CONST. The first step showed that the PL is more susceptible to change and
dependent on the GDP, FDI, CONST than GINI. In the second stage, we considered the
dependence of the PL on GDP, FDI, and CONST. We showed results. The unit root tests
and a set of robustness analyses are not reported here but are available from the authors
upon request.

An ARDL regression model looks like this:

yt = β0 + β1yt−1 + . . . . . . + βpyt−p + α0xt + α1xt−1 + α2xt−2 + . . . . . . . . . + αqxt−q + εt (1)

where εt is a random “disturbance” term.
An empirical ARDL model: PL = f (GDP, FDI, CONST).
Variables: PL—poverty headcount ratio at national poverty lines (% of population);

GDP—gross domestic product; FDI—foreign direct investment, which is an investment
in the form of a controlling ownership of a business in one country by an entity based in
another country (% of GDP); CONST—investment in construction (% of GDP).

The ARDL cointegration test model:

∆PLt = c + β1PLt−1 + β2GDPt−1 + β3FDIt−1 + β4CONSTt−1 +
p
∑

i=1
a1i∆PLt−1 +,

+
p
∑

i=0
a2i∆GDPt−i +

p
∑

i=0
a3i∆FDIt−i +

p
∑

i=0
a4i∆CONSTt−i + εt . . . αqxt−q + εt.

(2)

where
c—constant;
PL—poverty headcount ratio (% of GDP);
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GDP—dynamic gross domestic product (%);
FDI—foreign direct investment (% of GDP);
CONST—investment in construction (% of GDP);
p—optimum lag length;
t—period;
εtgap.
PLt is a dependent variable at period t; GDP, FDI, CONST (X) are the independent

variables, a and β are the parameters with lag indication, and εt is the unexplained part
(gap) of the actual data and fitted line by the regression equation, termed as an error.

We checked the quality assessment of ARDL models on the following criteria: Akaike
criterion (AIC) (Akaike 1981), Bayesian information criterion (BIC) (Watanabe 2013), and
the Hannan–Quinn criterion (Mainassara and Kokonendji 2016). It was necessary to evalu-
ate the model with autoregressive terms, taking into account the presence of autocorrelation
of errors. To analyze cointegrated time series, we conceptualized them as stochastic pro-
cesses, i.e., processes subject to randomness, and defined the properties of these processes,
the Engle–Granger test (Engle and Granger 1987). In time series regression analysis, we
assumed that one time series could be expressed as a linear combination of other time series
and modulo an error term (cointegration). When the time series have long memories, we
assumed cointegration. Traditional regression diagnostics can be deceptive in the presence
of long memory series. We may see high values of R2 (the statistical measure of how
well the regression predictions fit the real data points) and low standard errors, leading
to inflated t-statistics. To check cointegration, we used the Granger test to find a possi-
ble correlation between time series processes in the long term (Durbin and Watson 1950;
Shukur and Mantalos 2000). Note that the coefficient R2 was correctly determined only if
R2 the constant, i.e., R2, took values from the interval [0, 1]. Coefficient R2 showed the
quality of the fit of the regression model to the observed yt values. The testing data are
presented in Tables 2 and 3.

Table 2. The autoregressive distributed–lagged (ARDL) estimation results. GINI, PL (dependent);
GDP, FDI, CONST, time (independent) responses (2005–2020), annual data.

Coefficient Std. Error t-Statistic p-Value

GINI 0.026618 0.256879 0.1036 0.9197
GDP 0.0809871 0.0566291 1.43 0.1865
FDI −0.000762464 0.0427622 −0.01783 0.9862

CONST −0.454022 0.132775 −3.419 0.0076 ***
Denmark time 0.172093 0.0628942 2.736 0.023 **

PL 0.592239 0.161965 3.657 0.0044 ***
GDP −0.0754308 0.0580401 −1.300 0.2229
FDI 0.0470311 0.0503178 0.9347 0.372

CONST 0.233361 0.0906402 2.575 0.0277 **
time 0.021956 0.0306726 0.7158 0.4905

GINI 0.893916 0.109627 8.154 <0.0001 ***
GDP 0.0384199 0.049328 0.7789 0.4541
FDI −0.478590 0.157772 −3.033 0.0126 **

CONST 0.187259 0.156835 1.194 0.26
Italy time 0.0310803 0.0528444 0.5881 0.5695

PL 1.13539 0.303569 3.74 0.0038 ***
GDP −0.0590081 0.19111 −0.3088 0.7638
FDI −0.423821 0.498366 −0.8504 0.415

CONST −0.0467304 0.274328 −0.1703 0.8681
time −0.177423 0.0894793 −1.983 0.0755 *
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Table 2. Cont.

Coefficient Std. Error t-Statistic p-Value

GINI 0.944452 0.127836 7.388 <0.0001 ***
GDP 0.0494171 0.0589708 0.838 0.4216
FDI −0.0121249 0.112351 −0.1079 0.9162

CONST 0.0492485 0.156907 0.3139 0.7601
Germany time 0.0422493 0.0321646 1.314 0.2183

PL 0.342472 0.160316 2.136 0.0584 *
GDP −0.0386750 0.0586016 −0.6600 0.5242
FDI −0.208123 0.162546 −1.280 0.2293

CONST 0.417231 0.093077 4.483 0.0012 ***
time −0.0316649 0.0369549 −0.8569 0.4116

GINI 1.01525 0.170158 5.966 0.0001 ***
GDP 0.0170253 0.0740764 0.2298 0.8229
FDI 0.114891 0.285843 0.4019 0.6962

CONST −0.0506263 0.145319 −0.3484 0.7348
Romania time 0.0409068 0.125751 0.3253 0.7517

PL 0.964071 0.200072 4.819 0.0007 ***
GDP 0.0086928 0.0860435 0.101 0.9215
FDI −0.176010 0.259211 −0.6790 0.5125

CONST 0.0406611 0.0959284 0.4239 0.6806
time −0.00247523 0.145654 −0.01699 0.9868

GINI 0.648236 0.129482 5.006 0.0005 ***
GDP −0.386015 0.188637 −2.046 0.0679 *
FDI 0.28575 0.533604 0.5355 0.604

CONST 0.377307 0.116818 3.23 0.009 ***
China time 0.027213 0.119843 0.2271 0.8249

PL 0.869258 0.152618 5.696 0.0002 ***
GDP 0.640596 0.337184 1.9 0.0866 *
FDI −0.859157 0.933718 −0.9201 0.3792

CONST −0.0598627 0.126663 −0.4726 0.6466
time −0.0482681 0.321312 −0.1502 0.8836

GINI 0.770693 0.100268 7.686 <0.0001 ***
GDP 0.726296 0.0813799 8.925 <0.0001 ***
FDI 1.50709 0.501455 3.005 0.0132 **

CONST −0.0345463 0.0965495 −0.3578 0.7279
India time 0.445038 0.16533 2.692 0.0226 **

PL 0.793757 0.200599 3.957 0.0027 ***
GDP −0.364087 0.0503832 −7.226 <0.0001 ***
FDI −0.500581 0.366927 −1.364 0.2024

CONST 0.298762 0.25015 1.194 0.2599
time −0.237685 0.205122 −1.159 0.2735

GINI 1.02894 0.11062 9.302 <0.0001 ***
GDP 0.180971 0.077181 2.345 0.041 **
FDI 0.0362492 0.334864 0.1083 0.9159

CONST −0.0839122 0.164685 −0.5095 0.6214
Russian time 0.0634127 0.108797 0.5829 0.5729

Federation PL 0.448745 0.214044 2.097 0.0624 *
GDP −0.0797962 0.0612406 −1.303 0.2218
FDI −0.133466 0.305894 −0.4363 0.6719

CONST 0.263845 0.115098 2.292 0.0448 **
time −0.0773405 0.101365 −0.7630 0.4631

Notes: the ARCH tests used three lags. The RESET test used one lag, which indicated cointegration between
three variables. A measure of the relative quality of the model was assessed using the Akaike criterion (AIC)
(Akaike 1981), Bayesian information criterion (BIC) (Watanabe 2013), Hannan–Quinn criterion (Mainassara
and Kokonendji 2016), the Engle–Granger cointegration test (Engle and Granger 1987). All tests confirmed the
homoscedasticity of the residues (p > 0.05). The residuals have a normal distribution (p > 0.05). *, ** and *** denote
the statistical significance at 10%, 5% and 1% significance levels, respectively (Dickey and Fuller 1981).
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Table 3. The autoregressive distributed–lagged (ARDL) estimation results. PL (dependent); GDP, FDI, time (independent)
responses (2005–2020), annual data.

Coefficient Std. Error t-Statistic R2 p-Value

Denmark PL 1.01205 0.0438296 23.09 0.998114 <0.0001 ***
GDP 0.0576537 0.0867968 0.6642 0.5232
FDI 0.0239685 0.0699591 0.3426 0.7398 *
time −0.0207794 0.0497498 −0.4177 0.686

Italy PL 1.01703 0.02016 50.45 0.999548 <0.0001 ***
GDP −0.0400252 0.0497395 −0.8047 0.438
FDI −0.186006 0.159022 −1.170 0.2668
time −0.0103191 0.0314909 −0.3277 0.7493

Germany PL 1.00014 0.0363862 27.49 0.99923 <0.0001 ***
GDP 0.0347939 0.0608743 0.5716 0.5816
FDI 0.098741 0.223448 0.4419 0.669
time −0.0199719 0.0396249 −0.5040 0.6264

Romania PL 1.00336 0.379329 2.645 0.99919 0.0457 **
GDP −0.0537240 0.108067 −0.4971 0.6402
FDI −0.195987 0.363587 −0.5390 0.613
time −0.138467 0.177902 −0.7783 0.4716

China PL 0.679165 0.0440323 15.42 0.998822 <0.0001 ***
GDP 0.468362 0.124559 3.76 0.0045 ***
FDI −0.229234 0.289017 −0.7932 0.4481
time −0.202878 0.0405263 −5.006 0.0007 ***

India PL 0.935378 0.0537443 17.4 0.99841 <0.0001 ***
GDP 0.066882 0.220774 0.3029 0.7688
FDI 0.297874 0.53714 0.5546 0.5927
time −0.0827006 0.0948836 −0.8716 0.4061

Russian PL 0.994995 0.0788866 12.61 0.99859 <0.0001 ***
Federation GDP −0.0628013 0.105468 −0.5955 0.5662

FDI 0.0340828 0.24887 0.1369 0.8941
time 0.02244 0.132899 0.1689 0.8696

Notes: the ARCH tests used four lags. The RESET test used one lag, which indicated cointegration between three variables. A measure
of the relative quality of the model was assessed using the Akaike criterion (AIC) (Akaike 1981), Bayesian information criterion (BIC)
(Watanabe 2013), Hannan–Quinn criterion (Mainassara and Kokonendji 2016), the Engle–Granger cointegration test (Engle and Granger
1987). All tests confirmed the homoscedasticity of the residues (p > 0.05). The residuals have a normal distribution (p > 0.05). *, ** and ***
denote the statistical significance at 10%, 5% and 1% significance levels, respectively (Dickey and Fuller 1981).

When we received the empirical data, some questions arose. Why is the return on
the scale of investments in construction and FDI not increasing? Why is there a high level
of poverty in developing countries? We found the answers in some theories of economic
growth: the theory of Adam Smith (Smith 2016), the Harrod–Domar model (Tourette 1964),
and the Solow–Swan theory (Solow 2001).

3. Results

The research was carried out in three stages.

3.1. First Stage. The Assessment of the Dynamics of Variables for 2005–2020 and the Factor
Countries (Denmark, Italy, Germany, Romania, China, India, Russian Federation)

The recent trends related to financial crises (2008, 2014, 2020) in measuring economic
well-being have raised the scientific standards associated with comparative approaches
to measuring poverty. We expanded the traditional indicators of the GDP and poverty by
observing the inflow of foreign direct investment (FDI) and investment in construction
(CONST). We estimated poverty through the GINI coefficient (the inequality among values
of a frequency distribution level of income) and PL (poverty headcount ratio at national
poverty lines (% of population)). We studied countries located on different continents and
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with different levels of poverty: four EU countries, Denmark, Italy, Germany, Romania,
and China, India, and the Russian Federation from 2005 to 2020.

3.1.1. Denmark

Before the start of the global financial crisis in 2008, Denmark was one of the most
flexible countries in the European market in terms of economic security. Denmark was
known for combining the flexibility of liberal labor markets with the security of public
welfare (Jensen and Johannesen 2017). It demonstrated a new formula for resilience in
the global economy (Jensen 2017). Having recovered from a temporary dip during the
global financial crisis (when households used accumulated buffers to support consumption
in the face of declining incomes), the net wealth of Danish households reached close to
300% of the GDP as of 2015 (Michael Osterwald-Lenum Statistics 2017). However, the high
household assets in Denmark were accompanied by high levels of life. We examined the
following indicators for Denmark: GINI, PL, GDP, FDI, and CONST (Figure 1).
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FDI dropped sharply in 2008 and 2012 to −10%, and to −5% in 2020, as shown in
Figure 1. GINI was resistant to crises and increased gradually. The PL showed a rise (2–3%)
in the most difficult years of 2008–2009 and only slightly decreased (1%) in 2020. The GDP
was the most sensitive indicator to crises (−5% in 2008–2009, and −5% in 2020). Thus,
since most of Denmark’s financial assets were diversified into household balance sheets,
the GINI and PL levels did not decline during the crises. CONST was also crisis resilient as
long-term investments were involved there. As a result, only external investors reacted to
the crises by reducing the flow of FDI. This had a serious impact on the GDP.

3.1.2. Italy

Italy is the fourth largest net contributor within the EU. Italy represents an interest-
ing case study because it has one of the highest rates of the risk of poverty in Europe
(Coppola and Laurea 2016). By the onset of the financial crisis, COVID-19, Italy was still
recovering from the economic fallout from the 2008 financial crisis and the sovereign
debt crisis that began more than a decade ago. In addition to the loss of 1.4 million jobs
in manufacturing and construction, Italy stagnated (Pinelli et al. 2017). Italy lacked in-
vestment in the construction sector. The political culture, which was represented by the
pattern of support for political parties at different points on the political spectrum, had
a significant impact on FDI (Mudambi and Navarra 2003). Previous structural reforms
focused on deregulating labor markets and restructuring the state budget. Since the peak
of the sovereign debt crisis in 2012, the Italian economy grew noticeably slower than the
economy of the Iberian Peninsula. By 2019, the situation on the Italian labor market had
improved only slightly, with an unemployment rate of 9.95% (Eurostat 2020). Since 2012,
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the unemployment rate in Italy was significantly higher than the EU average, which is 6.4%
(Eurostat 2020). At the same time, austerity policies slowed down economic reforms. The
forced familialism, unbalanced gender arrangements, territorial cleavages, and sluggish
growth rendered Italy vulnerable to financial crisis (Saraceno and Benassi 2020). All these
factors affected the dynamics of the GDP, which took negative values during the crises
(Figure 2).
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Since the FDI level was only 1–3% of the GDP (Figure 2) and the construction sector
accounted for 20–24% of the GDP, this created additional risks in financial crises.

3.1.3. Germany

Germany is one of the most economically prosperous countries in the EU. The causal
relationship between FDI and the GDP in Germany is shown in many studies (Cantwell
and Bellak 1998; Camarero et al. 2019), as well as the impact of FDI on the labor market
and the socioeconomic situation of the population (Arnal and Hijzen 2008). Germany has a
vibrant economy and financial system that moves funds to economic agents that have the
most productive investment opportunities. The construction sector accounted for 27–28%
of the GDP (Figure 3).
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The GINI of Germany was 32–33% in different years, which was close to Italy (35.9%),
but worse than Denmark (28.7%). The GDP level reacted strongly to the crises (2008, 2020),
losing 5–7 percentage points.

3.1.4. Romania

In recent decades, Romania’s priorities have shifted toward international capital flows
as an additional way to finance domestic economic growth. In the period 2005–2016 Roma-
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nia attracted more FDI and grew bilateral FDI because of the EU membership (Sârbu 2015),
Figure 4.
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Romania’s FDI share of the GDP was more than that of Denmark, Italy, and Germany
(Figures 1–3) in percentage terms. However, compared to these countries, Romania had a
high GINI ratio and poverty level (PL), which in some years reached 25%. Figure 4 clearly
shows how unstable the GDP level was during the 2008 crisis, when the drop in the GDP
was 16%. Romania passed the 2014 crisis more safely, without a serious drop in GDP; the
economic growth was based on consumption of imported goods, and it was driven by a
loose fiscal policy and the credit boom. At the same time, there was a lack of investment in
construction. In this situation, the Romanian economy became vulnerable, and during the
COVID-19 crisis, as a result, the GDP decreased by 10% in 2020 compared to 2019. Thus,
Romania did not have a margin of safety for financial crises.

3.1.5. China

China has a special foreign direct investment policy that has long-term implications
not only for China, but for the entire world economy. Since the late 1980s China has
adopted an open-door policy and attracted FDI to modernize its economy (Chung and
Bruton 2008). The largest companies in the world brought their investments with them in
the form of the latest technologies and managerial know-how. Although the FDI share of
the GDP decreased (1–2%), it remained high; in 2019 FDI was USD 140 billion, and in 2020
USD 163 billion (Reuters Staff 2021), Figure 5.
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The construction investments share of the GDP was a record number of 37–45% in
different years. The dynamics of poverty reduction (PL, poverty headcount ratio at national
poverty lines (% of population)) was unique for the global economy: it dropped from 30.2%
in 2005 to 0.04% in 2020.

3.1.6. India

India, like China, is open to FDI, but it is not as susceptible to foreign technology.
India has many free trade zones. Because of poor infrastructure, the impact of FDI varied
greatly across sectors in regions of India. The research confirmed that the improvement in
per capita income, private consumption expenditure, globalization index, and currency
value appreciation played a crucial role in increasing FDI inflows into India (Sharma and
Kautish 2020). Poverty (PL) was more than halved, from 35% (2005) to 15% (2020), Figure 6.
Annual GDP growth was at 7–8%, apart from the crisis years 2008, 2009, 2020.
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The construction sector investments in 2005–2020 accounted for a significant share of
the GDP at 25–30%. Thus, in a linear relationship, we did not observe a change in poverty
based on FDI and investment in construction, but cause-and-effect relationships recorded a
change in PL and GDP.

3.1.7. Russian Federation

In 2005–2020 Russia experienced high prices for oil and gas, especially in 2005–2008.
The Russian state budget continued to depend on oil and gas revenues, although the share
of budget revenues from oil and gas dropped to 40%. Therefore, the Russian government
had the opportunity, despite the sanctions from many countries, to support socioeconomic
programs and not increase poverty. Unlike China and India, however, Russia did not have
a sufficient flow of FDI (1–3% of the GDP) because political and sanctions problems held
back foreign investors. According to the Bank of Russia, in 2020 foreign direct investment
decreased fourfold, amounting to only USD 8.6 billion. Of this, USD 7.2 billion was foreign
investment in Russian investment projects. Over the past 10-year period, the lowest FDI
was in 2015. Because of the small FDI inflow, Russia was unable to develop technologies
in most industries, which is how it differed from China and India. As a result, the PL
decreased only from 18% to 12% for 2005–2020 (Figure 7).
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In Russia, large funds were invested in infrastructure, but they were not sufficient
for the size of the country. The GINI coefficient was high (≈40%), although it tended to
decrease. Thus, in Russia, only a few sectors related to infrastructure and the military
industry received state aid, and the GDP dropped sharply during periods of financial crisis.

3.2. Second Stage. The Testing Variables GINI, PL (Dependent); GDP, FDI, CONST, Time
(Independent)

Table 2 presents the ARDL model statistics for the dependent variables GINI and PL
and the independent variables GDP, FDI, CONST, and the Dickey–Fuller test statistics
that correspond to the Engle–Granger cointegration tests. We included annual data for
2005–2020 as well as the time trend in each system. The test statistics suggested that
the series were cointegrated at least at the 10% level of significance. Thus, we estimated
Equation (1), and Table 2 reports the estimated coefficients for this equation.

If we look at the estimated coefficient, we see that, in different countries, the GINI,
PL, and degree of association with the independent variables were different. Thus, for
poverty indicators the significance of the GDP was more influential in China (0.38; 0.64)
and India (0.72; 0.36). The significance of FDI for poverty alteration was higher in Italy
(0.47; 0.42), China (0.28; 0.85), and India (1.5; 0.5). CONST was greater in Denmark (0.43;
0.25), Germany (0.45), India (0.29), and Russia (0.26).

In addition, some coefficients tended to be negative, which means that the situation
was unstable and might change for the better or worse. We also observed a different level
of significance (p-value, *, **, ***) both in variables and by country. The probability value
(p-value) for a given statistical model is the probability that, if the null hypothesis is true,
the statistical summary will be greater than or equal to the actual observed results. The
data showed that more research is needed for India and China in the future. Perhaps this
is because the change in the PL in these countries in 2005–2020 was very significant and
poverty was noticeably reduced.

3.3. Third Stage. The Testing Variables PL (Dependent); GDP, FDI, Time (Independent)

Because the change in the PL in some countries was significant, we looked for the
relationship between the PL and the GDP, FDI, time. Since we determined the significance
of time in testing the time series, we applied a lag (time shift), Table 3.

While examining completely different countries in terms of economic development,
we investigated which was more important for poverty reduction: the GDP or FDI?
As before, in testing, we corrected heteroscedasticity—the inconstancy of deviations of
actual values from the calculated ones, i.e., variability of deviations, and cointegration
of time series. The coefficient of determination R2—the proportion of the variance of the
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dependent variable explained by the considered dependence model—showed high values
for all countries (0.99).

We found a strong relationship between an increase in GDP and a decrease in poverty
in China (0.46). Considering that the decline in the PL in China was unique in the global
economy—30.2% in 2005 and 0.04% in 2020—we concluded that, to reduce poverty, GDP
growth cannot be 1–2% per year but must be higher at 5–7% or more. If this GDP growth is
maintained for 5 years, then even financial crises such as a global one similar to COVID-19
cannot significantly affect poverty rates, even with negative GDP dynamics. The impact of
FDI on the poverty level was accordingly a regression coefficient in Italy (0.18), Romania
(0.19), China (0.22), and India (0.29). Thus, test statistics supported the proposition that
even when a country has a high GDP, foreign investments have a positive impact on poverty
reduction. With foreign investment, countries can reduce poverty even in financial crises.

4. Discussion

Previous studies have examined the impact of investment on poverty in one country
or used similarly economically developed countries for comparison. We considered seven
countries located on different continents and significantly different in socioeconomic
development. We did not present political approaches to attracting foreign investment and
did not delve into the social aspects that play a significant role in the investment process;
we recorded only the results of changes in the variables (GINI, PL, GDP, FDI, CONST)
using linear and time series models (ARDL) and made conclusions.

In our discussion of the results, we recalled that there are several theories of endoge-
nous investment-related growth, as well as theories of inequality and growth. Although
the theory of Adam Smith (Smith 2016) is mentioned less in the literature, he was the first
to see the dependence of production, labor, land, and capital. As a result, dynamic markets
and industrial specialization are winning. The economic development of all countries is
different; therefore, Adam Smith’s theory is relevant for developing and transitional coun-
tries today. The Harrod–Domar model (Tourette 1964) is used in development economics
to explain the growth rate of an economy in terms of savings and capital. For our study, ac-
cording to the Harrod–Domar model, three types of growth are of interest: the guaranteed
growth (the economy does not expand indefinitely and does not fall into recession), the
actual growth (real growth of the country’s GDP per year), and the natural growth rate
(growth required for the economy to maintain full employment). Consistent with Thomas
Malthus’s theory (Hollander 1997), cross-country analysis reveals a significant positive
effect of technological level on population density and a negligible effect on per capita
income over 1–1500 years. The Solow–Swan theory (Solow 2001) proposes that the return
on capital and labor declines over time. Capital accumulates through investments, but its
level or stock is constantly decreasing due to depreciation. Further, within the framework
of our small study, we concentrated on only some provisions of the theories and models of
endogenous growth to reduce poverty in each of the countries under consideration.

According to the results of Section 3.1, in Denmark, financial crises (2008, 2014, and
2020) practically did not affect the GINI and PL, since high household assets, although
accompanied by a high level of household debt, kept the poverty level low. We found
confirmation of this conclusion in the ARDL model (Tables 2 and 3). Low values of the
variable coefficients GDP (0.05–0.08) and FDI (0.0007–0.04) confirmed the value of the
Harrod–Domar model.

Italy is the country where Adam Smith’s theory is fully implemented to this day. Our
data showed that since 2005 the PL did not change and was about 20%, and the GINI
coefficient added two percentage points from 2005 to 2020 and was 35.8%. The regression
coefficient in the ARDL model, the dependence of the PL on FDI, was 0.18–0.47. Thus,
labor production and capital were closely related, investment in construction and external
investment were small, so all financial crises seriously affected the Italian economy.

In Germany, the ARDL model variables showed only a significant relationship between
investment in construction (CONST) and PL (coefficient 0.42). The causal relationship



Economies 2021, 9, 152 14 of 18

between GINI and PL on account of FDI and GDP was weak. Germany combines several
models of economic growth. However, in the example of Germany, it can be seen that
Malthus’s theory, a significant positive effect of the technological level on population
density and a negligible effect on per capita income, were confirmed with our calculations
since the GDP reacted sharply to all financial crises while the levels of GINI and PL were
maintained in Germany.

In Romania, compared with other countries, in 2005–2020 PL fluctuations were the
greatest; that is, poverty either increased or decreased (+/−4%). The dynamics of the
GDP (−15%) during financial crises showed significant volatility. Romania was open to
foreign investment and in 2006 the FDI accounted for 9% of the GDP. But in Romania,
capital accumulated through investment, and its level and stock constantly decreased due
to depreciation; therefore, there was strong volatility in the GDP and PL. In any case, we
confirmed the Solow–Swan theory in Romania.

China has adopted an open-door policy and attracted FDI to modernize its economy.
Additionally, in 2005–2020 China’s PL was unique in the global economy: it dropped
from 30.2% in 2005 to 0.04% in 2020; GINI dropped from 45 to 38% (2005–2020). China
has attracted not only foreign investments but also foreign technologies at the same time.
Therefore, the GDP dynamics showed the highest results among all countries: in 2007 it
was +13%, in 2010 +10%, in 2019 +5.5%, and in 2020 −1.9%. We concluded that China
combined the most famous theories of economic growth (the Adam Smith theory, the
Harrod–Domar model, the Malthusian theory and Solow and Swan’s model) linking
investment, productive labor, accumulation, and technology. As a result, all the models
were present in China (2005–2020) and the country quickly coped with the pandemic and
steadily experienced the 2020 financial crisis. Our calculations from the ARDL model
confirmed this: the dependence of the PL on the GDP was the coefficient 0.38–0.54, the FDI
was 0.2–0.8.

In India, poverty was more than halved from 2005 (PL 35%) to 2020 (PL 15%). Annual
GDP growth was at the level of 7–8%, apart from the crisis years 2008, 2009, 2020. The
correlation coefficient of the ARDL model showed a close relationship of GINI (0.76) and
PL (0.32) with the GDP; and of GINI (1.5) and PL (0.5) with FDI. We confirmed the Harrod–
Domar model in India, where capital accumulation and savings were not enough for
financial resilience in crises. Therefore, for India, attracting foreign investment will be
positive. We also found evidence of the working theory of Adam Smith since the return
on investment was closely related to the location of production and less investment went
to poor areas. In the coming years, India needs to further increase the flow of foreign
investment, given the fact that their profitability will gradually decline.

In the Russian Federation, our testing showed a slight dependence of the GINI co-
efficient on GDP—0.18. The dependence of the poverty level (PL) on the GDP and FDI
was weak, from 0.03 to 0.013. The correlation dependence was traced between the poverty
level (PL) and investment in construction (CONST)—0.26. The GINI coefficient was high
(≈40%), and the PL decreased from 18 to 12% for 2005–2020, although oil and gas revenues
provided the economy with large financial revenues in the state budget. Despite the income,
an economic development took place in only a few related sectors (the military—industrial
complex and the infrastructure). Foreign investment was scarce, and most of it came from
offshore companies. In the Russian Federation, we did not find that the previously listed
theories of endogenous growth were implemented. Adam Smith’s theory was not suffi-
ciently implemented in the parameters of land–capital. The Harrod–Domar model lacked
guaranteed growth. The return on capital decreased (Solow–Swan) and the technological
level did not reduce poverty (Malthus’s theory). Financial crises, when the GDP falls
to 7–10%, are survived only through financing from the state stabilization funds. In the
Russian Federation, there is no holistic theory of economic growth.
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5. Conclusions

The main purpose of this study is to investigate empirically the direct impact of
GDP, FDI and investment in construction on poverty and compare the Russian Federation
with some developed and developing countries. We carried out the research in three
stages: 1. An assessment of the dynamics of the variables over 2005–2020 and the factor
countries (Denmark, Italy, Germany, Romania, China, India, the Russian Federation);
2. Testing variables: GINI, PL—dependent; GDP, FDI, CONST, time—independent; 3.
Testing variables: PL—dependent; GDP, FDI, time—independent. Based on the theoretical
discussions, and empirical experiences, and the use of statistics from seven countries the
period of 2005–2020, the following conclusions can be drawn.

We found a strong relationship between an increase in GDP and a decrease in poverty.
We concluded that to reduce poverty, GDP growth cannot be 1–2% per year but must be
higher at 5–7% or more. If this GDP growth is maintained for 5 years, then even financial
crises such as a global one similar to COVID-19 cannot significantly affect poverty rates,
even with negative GDP dynamics. Test statistics supported the proposition that when a
country has a high GDP, foreign investments have a positive impact on poverty reduction.
With foreign investment, countries can reduce poverty even in financial crises.

Using several theories of economic development in our analysis, we came to the
conclusion that the “Chinese economic miracle” that we see in the form of poverty reduction
from 30.2% in 2005 to 0.04% in 2020; GINI dropped from 45 to 38% (2005–2020), consists
not only of technology or investment. China effectively uses the theories of endogenous
economic growth, putting scientific knowledge into practice. The government of the
Russian Federation has been making only isolated actions to stabilize the economy in
the past 15 years, which cannot significantly support economic development. In the
Russian Federation, there is no holistic theory of economic growth. Therefore, poverty
will grow during crises. We intend to continue our research in this area. We recommend
expanding the number of independent variables and increasing the number of countries,
since comparing economically different countries reveals more factors in the changes in
poverty levels.
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