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ARE "TWIN DEFICITS" AN ILLUSION?
INTERNATIONAL EVIDENCE ON FISCAL POLICY
AND THE CURRENT ACCOUNT
GEORGIOS KARRAS*

University of Illinois at Chicago

Abstract
The “Twin Deficits” hypothesis predicts that the current account responds
to changes in the budget deficit, whether these are coming from changes in
government spending or taxes. On the contrary, the “Fundamental Current Account
Equation” of the intertemporal approach predicts that the current account responds
only to (temporary) changes in government spending but not to taxes. Using annual
data from 1870 to 2013 for a panel of seven OECD economies, the paper finds that
(i) budget and current account deficits move together, which is necessary but
not sufficient for the Twin Deficits hypothesis to hold; (ii) temporary increases
in government spending deteriorate the current account balance, as predicted
by the Fundamental Equation hypothesis; and (iii) changes in the budget deficit,
other than temporary changes in government spending, also reduce the current
account balance, suggesting that Twin Deficits are not an illusion. Quantitatively,
an increase in temporary government spending by 1% of GDP deteriorates the
current account by a maximum of 0.20% of GDP, whereas an increase in temporary
taxes by 1% of GDP improves the current account by a maximum of 0.50% of GDP.
JEL Classification: E62, F41
Keywords: Budget Deficit, Current Account Balance, Twin Deficits, Fundamental
Current Account Equation
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1. Introduction
The Covid-19 public health emergency has reinforced the trend begun with the
global financial crisis towards extraordinary fiscal intervention combined with
near-zero interest rates1. This macroeconomic policy mix has revitalized interest in
the relationship between the government budget and the current account. There is
widespread consensus that the two should move together, often characterized as the
“twin deficits” hypothesis. The popularity of the hypothesis is explained by evidence
such as the recent US experience, where an unprecedented peacetime fiscal stimulus
worth 12% of GDP has coincided with the largest trade deficit in 14 years2.
Theoretically, however, the precise nature of the relationship between the two
balances is less straightforward. The strongest version of “twin deficits”, suggested by
simple open-economy national income accounting, is that the deficits in the government budget and the current account have an exact one-to-one relationship;however,
this rests on unrealistic assumptions about the behavior of private saving and investment. When these assumptions are relaxed, as in the Mundell-Fleming model or the
“fundamental current account equation” intertemporal approach, the budget deficit
is shown to influence the current account in more complex and varying ways. As
shown in section 2 below, the theoretical consensus is quite fragile.
Therefore, the precise nature of the relationship between the two balances needs
to be resolved empirically, and a very large literature has developed on the subject,
utilizing different data sets and econometric techniques. Recent examples include
Corsetti and Müller (2006), Kim and Roubini (2008), Bluedorn and Leigh (2011),
IMF (2011), Forte and Magazzino (2013), Eldemerdash, Metcalf, and Maioli (2014),
Auerbach and Gorodnichenko (2016), Forni and Gambetti (2016), and Karras
(2019). While results differ widely, a broad consensus appears to be that increases
in budget deficits do worsen the current account balance, but less than one-to-one.
Focusing on the influential IMF (2011) study, for example, a fiscal consolidation of
1% of GDP is found to improve the current account balance by a little more than
0.5% of GDP, and the effect is found to be permanent.
The goal of the present paper is to revisit this relationship, aiming at distinguishing
between the “twin deficit” and “fundamental current account equation” approaches.
The paper also relies on a unique data set of seven countries over the period 18702013. The main advantage of using such a long data set is that it includes a variety of
government budget and current account experiences that are not typically (or not at
all) found in more commonly used post-World War II data sets.

1. See IMF (2020), OECD (2020), World Bank (2020).
2. The Economist (October 20, 2020).
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Our first finding is that a version of the “twin deficits” hypothesis is indeed
s upported by the data. A change in the budget deficit moves the current account in
the opposite direction, though by less than one-to-one (about a quarter-to-one). The
effect is shown to be persistent but temporary, peaking about three years after the
shock, and dying out after a maximum of ten years. However, we find a similar result
if the budget deficit is replaced by temporary changes in government spending, as
predicted by the “fundamental current account equation”. Because the budget deficit
is highly positively correlated with temporary increases in government spending,
empirical models such as these cannot distinguish between the two theories.
Next, we move to the paper’s central contribution, which is to develop models that
identify the current account effects of temporary government spending separately
from those of other components of the budget deficit (including temporary taxes).
The results are instructive. While, as predicted by the “fundamental current account
equation”, temporary government spending clearly affects the current account, so
does the rest of the budget deficit (including temporary taxes) as well, implying that
“twin deficits” are not an illusion. The estimated models can be used to quantify
these effects and how they evolve over time.
The rest of the paper is organized as follows. Section 2 discusses the conceptual
framework, presents the data, and defines the variables to be used in the estimation.
Section 3 outlines the estimation methodology, derives the main empirical results,
and implements a number of robustness checks. Section 4 discusses the findings and
concludes.
2. Conceptual Framework
This section discusses three of the most widely used theoretical approaches which
have clear, though differing, implications about the relationship between the
balances of the current account and the government budget.
The first, and probably the simplest, is the open-economy national accounting
identity, CA S-I, which says that the current account balance (CA) equals the
difference between national saving (S) and domestic investment (I). National saving
is the sum of private saving (SP) and government saving (SG):S = SP+ SG. Defining
government saving as the difference between net tax revenue (T) and government
spending (G), we have SG = T-G, which is just the government budget surplus. Substituting in the current account identity, we get CA SP-1-(G-T), which is the origin
of the “twin” deficits hypothesis: given private saving and investment, there should be
an exact one-to-one relationship between the budget deficit and the current account
deficit. In other words,
. An increase in (G-T) by $x will be accompanied
by a decrease in CA by exactly $x. Moreover, it makes no difference whether the
increase in (G-T) comes from a higher G or a lower T: under the assumptions stated
above, the CA effects would be the same. Under these assumptions, the two deficits
are “twins”. Of course, what makes the “twin deficits” hypothesis a very special case
is that, realistically, neither private saving nor investment are likely to be unaffected
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by fiscal policy changes. The next two theoretical frameworks address this in two
very different ways.
The second approach we consider is a simple version of the Mundell-Fleming
model, based on standard Keynesian consumption and import functions. As is well
and
, so that
. Once again, the budget
known, this implies
and current-account deficits are (almost) twins: they move in the same direction,
though not necessarily one-to-one. Note again that the relationship applies both to
changes in G and changes in T.
The third and final framework we consider is the simplest version of the
“intertemporal approach” to the current account. The representative individual’s
objective at time t is to maximize
, where C is consumption, ρ
is the subjective rate of time preference, and the utility function satisfies u' > 0 and u''
< 0. Using B for beginning-of-period net foreign assets, Y for GDP, and r for the real
interest rate, the open economy’s budget constraint is Bt+1 - Bt = Yt + rBt - Ct - Gt - It3.
Obstfeld and Rogoff (1996) show that the first-order conditions imply consumption
smoothing and, under the simplifying assumption ρ = r, the exact “fundamental
, where denotes
current account equation”:
4
the permanent component of variable Xt.
The “fundamental current account equation” above implies thatincreases in G
will affect the current account only to the extent they are temporary: o
 ptimizing
consumers will try to reduce consumption by a smaller amount (or leave it

unaffected if is not altered at all), necessitating more borrowing from abroad and
. Permanent changes in G,
thus a deterioration in the current account:
however, will cause consumption to move in the opposite direction by exactly the
same amount, so the current account will be unaffected:

. In addition, and

most importantly for our purposes here, changes in taxes are completely irrelevant
for the determination of the current account: given the “fundamentals” in the righthand side of the equation, changing taxes has no effect on the current account
balance (consumers are subject to Ricardian Equivalence)5.
3. Note that Yt + rBt = GNPt, so Yt + rBt - Ct - Gt - It = St - It, and because Bt+1 - Bt = CAt, the budget
constraint is equivalent to CA = S - I.
4. Specifically,
.
5. Of course, just like the strict “twin deficits” hypothesis, the simple “fundamental equation” is
also a special case. Obstfeld and Rogoff (1996) show that in more realistic theoretical settings,
where consumers are not necessarily Ricardian, government budget deficits will induce current
account deficits, so the two will continue to move together, though their relationship will not
necessarily be one-to-one. The related theoretical literature is vast, and the theoretical predictions
vary considerably. For example, Erceg, Guerrieri, and Gust (2005) develop a dynamic general
equilibrium model which predicts that a rise in the fiscal deficit by 1% of GDP would deteriorate
the trade balance by 0.2% of GDP or less. On the other hand, Roubini (1988) shows that if both
consumption smoothing and tax smoothing apply, the theoretical relationship between the
budget and current account deficits should be one-to-one (the strong version of the “twin” result).
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This raises the possibility that “twin deficit” empirical findings are an illusion, in
the following sense. Suppose the “fundamental current account equation” is c orrect
and fiscal policy affects the current account only when government spending goes up
temporarily. Because temporary increases in G tend to coincide with budget deficits
(as we will see in the next section, the two variables are highly p
 ositively correlated),
one would (correctly) conclude that such deficits deteriorate the current account,but
then (erroneously) decide that this confirms the “twin deficits” hypothesis and
(again erroneously) infer that changes in both G and T influence CA.
The implication is that establishing an empirical relationship between the
budget deficit, G - T, and the current account balance, CA, is necessary but not
sufficient evidence in favor of the “twin deficits” hypothesis. The reason is that such
a relationship would obtain even if the “twin deficits” hypothesis was false, but other
economic conditions, such as the “fundamental equation”, applied.
Therefore, to convincingly test the “twin deficits” hypothesis, one needs to show
that elements of the budget deficit other than the temporary component of g overnment
spending, can also affect the current account balance in the predicted direction. This
is the task of the empirical part of this paper.
3. Data
All data are from the Jordà-Schularick-Taylor Macrohistory Database (see Jordà,
Schularick, and Taylor, 2017). Using i to index over countries and t over time, the
current account balance as percent of GDP is simply defined as
,
where CAi,t is the reported current account balance (nominal, local currency), and
GDPi,t is Gross Domestic Product (nominal, local currency). Similarly, the government budget deficit as percent of GDP is defined as dit =
, where Gi,t is
government expenditure (nominal, local currency), and Ti,t is government revenues
(nominal, local currency).
The data set consists of annual observations covering the period 1870 – 2013 for
each of the following seven countries, for which complete time series are available:
Canada, Switzerland, Great Britain, Italy, Portugal, Sweden, and the US.
To incorporate the predictions of the intertemporal approach, we rewrite the
budget deficit as di,t = gi,t - τi,t, where
and
. We then
use the Hodrick-Prescott (HP) filter, proposed by Hodrick and Prescott (1997), to
decompose g and τ into permanent
and transitory
components6.
6. In particular, for a series xt, the HP filter defines the permanent component,
minimizes

, as the one that

for λ > 0. In the empirical section below we report r esults

for λ = 100, the value suggested by Hodrick and Prescott for annual data, but we have also tried
λ= 6.25, as recommended by Ravn and Uhlig (2002). The temporary component is then

.
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Figures A1 and A2 in the Appendix illustrate the decompositions7.
Figure 1 plots the budget deficit, di,t, and the current account balance, cai,t, for
each of the seven countries over the entire period. Figure 2 repeats the exercise for
and cai,t. Figures 1and 2 clearly show the
temporary government spending
generally inverse relationship between the current account and both of the other
variables: increasing budget deficits or temporary government expansions tend to
coincide with deteriorating current account balances, while diminishing budget
deficits or reductions in temporary government spending tend to overlap with
improving current account balances.
Visually, therefore, the majority of episodes appear to be qualitatively consistent with both the “twin deficits”and the “fundamental equation” hypotheses. The
most striking examples include the sizable World War I and World War II fiscal
expansions which were accompanied by current account deteriorations in most
countries. Even peace-time current account balances, however, usually move in the
opposite direction from budget deficits or temporary government increases (such as
in Italy and Portugal in the 1970s, or Sweden and the US in the 1980s), as dictated
by the “twin deficits” and “fundamental equation” hypotheses8.

Figure 1. Government Budget Deficits (black lines) and Current Account Balances (blue lines)
as percent of GDP.
7. The filters proposed by Baxter and King (1999) and Christiano and Fitzgerald (2003) were also
used for the decomposition, with very similar results.
8. Nevertheless, exceptions are also easy to identify (as in Switzerland in the 1990s and Portugal in
the 2000s), when budget deficits (or temporary government expansions) and current account
balances moved in the same direction, contrary to the “twin deficit” and “fundamental equation”
hypothesis. This is another reason why the formal testing of the next section is necessary.
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Figure 2. Temporary Government Spending (black lines) and Current Account Balances
(blue lines) as percent of GDP.

Summing up, the visual evidence is potentially consistent with both the “twin
deficits” and the “fundamental equation” hypotheses – as a result, it is unable to
distinguish between the two.
The first objective of the next section is to show that the same ambiguity o
 btains
if we formally test these relationships separately (as in most of the literature). The
second objective is to go beyond the ambiguous evidence by estimating nested
models that can be used to unambiguously distinguish between the two competing
explanations.
3. Empirical Evidence
This section presents the paper’s empirical evidence. Section 3.1 tests the relationship
between the budget deficit and the current account balance. Section 3.2 investigates
the relationship between temporary government spending and the current account.
Section 3.3 presents a nested model, and section 3.4 an additional extension for
robustness.
3.1 The Two Deficits
We start with a simple dynamic relationship that estimates the responses of the
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c urrent account balance to changes in the government budget deficit. Using the
local projection method of Jordà (2005), the basic specification is:
		
(1)
where i is indexing over countries and t over time; h indicates the horizon (years
after time t) considered; the ws and vs are, respectively, country- and time-specific
fixed (or random) effects; and the αs and θs are parameters to be estimated. The
desired impulse response function consists of the estimated θhs, which capture the
dynamic responses of the current account balance to a change in the budget deficit.
Table 1 and Figures 3 and 4 present the impulse response functions estimated
with fixed or random effects. Beginning with the fixed-effects estimates (Figure 3
and top row of Table 1), an increase in the budget deficit by 1% of GDP is found
to reduce the current account balance contemporaneously (i.e., within the year) by
0.12% of GDP. This impact is modest, but statistically significant. One year later,
however, the deterioration in the current account is much larger, at 0.26% of GDP
(and statistically significant). The current account effect then gradually declines in
(absolute) size, but remains statistically significantly negative even for the sixth year
after the shock. By the tenth year after the increase in the budget deficit, however,
the current account response has effectively died out – both economically and
statistically. The random effect estimates (Figure 4 and second row of Table 1) paint
a very similar picture, so the results appear to be robust to the modeling of the
country-specific and time-specific effects.
Table 1. Responses of the Current Account to the Budget Deficit

Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the
Budget Deficit by 1% of GDP. Estimated standard errors in parentheses. ‘**’ and ‘*’ denote statistical
significance at the 1% and 5% significance levels.
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Figure 3
Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the
Budget Deficit by 1% of GDP. Model estimated over1870-2013 with country and time fixed effects.
Dashed lines are two-standard-error confidence intervals.

Figure 4
Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the
Budget Deficit by 1% of GDP. Model estimated over 1870-2013 with country and time random
effects. Dashed lines are two-standard-error confidence intervals.

Overall, the evidence suggests that the response of the current account balance to
the budget deficit is inverse-hump-shaped: an increase in the budget deficit results
in a current account deterioration that is sizeable though less than one-to-one, and
persistent but temporary.
We now turn to an investigation of the mechanisms that are generating this
relationship.
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3.2 Temporary Government Spending
Pursuing now the “fundamental current account equation” perspective, the
next model allows the current account to respond only to temporary changes in
government spending.Using again the local projection method (Jordà, 2005), the
specification becomes:
(2)
where notation is as in (1), and now the αs and βs are parameters to be estimated.
The desired impulse response function consists of the estimated βhs, which capture
the dynamic responses of the current account balance to a change in the temporary
component of government spending, .
Table 2 and Figures 5 and 6 present the estimated impulse response functions.
The most remarkable thing about these estimates is how similar they are to the ones
from model (1). Looking at the fixed-effects estimates for example (Figure 5 and
top row of Table 2), an increase in temporary government spending by 1% of GDP
reduces the current account balanceby 0.11% of GDP contemporaneously (i.e.,
within the year), and by 0.19% of GDP one year later (both statistically significant).
The effect then gradually declines, eventually becoming economically and statistically insignificant. The random effect estimates (Figure 6 and second row of Table 2)
tell the same story, with minor quantitative differences (such as the maximum effect
occurring three years out), so the results are again robust across the specifications.
Table 2. Responses of the Current Account to Temporary Government Spending

Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the
Temporary component of Government Spending by 1% of GDP. Estimated standard errors in
parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance levels.
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Figure 5
Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the
Temporary component of Government Spending by 1% of GDP. Model estimated over 1870-2013
with country and time fixed effects. Dashed lines are two-standard-error confidence intervals.

Figure 6
Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the
Temporary component of Government Spending by 1% of GDP. Model estimated over 1870-2013
with country and time random effects. Dashed lines are two-standard-error confidence intervals.

This evidence is obviously consistent with the predictions of the “fundamental
current account equation”. In addition, however, it casts doubt on the “twin deficits”
interpretation of the observed relationship between the two balances. We will r eturn
to this in the next section, but it is worthwhile first to ask: Why are the results of
models (1) and (2) so similar? The answer is simple: the overall budget deficit
and the temporary component of government spending are strongly positively
correlated. Table A1 in the Appendix shows this to be the case both for the levels
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and first d
 ifferences of the two series, and for all of the countries in our sample. This
is not surprising of course: periods of temporarily high government spending are
naturally periods of deficit financing, as implied by the “tax smoothing” hypothesis
(Barro, 1979). The implication for our empirical strategy is obvious. Models (1) and
(2) do not suffice to distinguish between the “twin deficit” and “fundamental c urrent
account equation” explanations of the observed relationship. To achieve this, we
next turn to a richer model.
3.3 A Nested Model
To shed light on the validity of the two competing frameworks, we estimate a
model that allows the current account to be affected differently by temporary
government spending than by other components of the budget deficit. S pecifically,
denote the net deficit (deficit net of temporary government
let
spending), and consider the local projection model:

				
(3)
				
		
where notation is standard, and now the αs, βs, and δs are parameters to be e stimated.
There are now two impulse response functions that are of interest: (i) the estimated
βhs, which capture the dynamic responses of the current account balance to a change
in the temporary component of government spending, , and (ii) the estimated δhs,
which capture the responses to a change in the net deficit, i.e., any component of the
budget deficit other than temporary government spending, . In simple terms, the
“fundamental current account equation” predicts βh < 0 and δh = 0, whereas the two
deficits can be characterized as “twins” if δh < 0, so that the relationship holds even
when the change in the budget balance does not come from the temporary component of government spending.
Table 3 and Figure 7 report the results from model (3). The most crucial finding
for your purposes is that both temporary government spending and the net deficit
are shown to deteriorate the current account balance. In fact, the two responses are
qualitatively similar to each other, and to the results of the previous two Tables. For
example, the fixed-effects estimates (the two left panels of Figure 7, and the two
top rows of Table 3), estimate that an increase in temporary government spending
(net deficit) by 1% of GDP reduces the current account balanceby 0.1% (0.14%) of
GDP within the year, and by 0.2% (0.43%) of GDP one year later (both statistically
significant). Both effects then gradually decay, eventually becoming economically
and statistically insignificant. The random effect estimates (in the two right panels
of Figure 7, and the bottom two rows of Table 3) demonstrate robustness.
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Table 3. Responses of the Current Account to Temporary Government Spending
and the Net Deficit

Notes: Response of the Current Account Balance (as a percent of GDP) to increases in the
 emporary component of Government Spending and the Net Deficit, each by 1% of GDP. Estimated
T
standard errors in parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance
levels.

Figure 7
Notes: Response of the Current Account Balance (as a percent of GDP) to increases in the
 emporary component of Government Spending and the Net Deficit, each by 1% of GDP. Model
T
estimated over 1870-2013 with country and time fixed or random effects, as indicated. Dashed lines
are two-standard-error confidence intervals.
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These results suggest that the “twin deficit” hypothesis does not look like an i llusion.
The “fundamental current account equation’s” prediction that the current account
deteriorates when government expenditure increases temporarily is clearly supported
by the data. However, the evidence also suggests that increases in the budget deficit
that do not originate in temporary government spending also d
 eteriorate the c urrent
account balance. While the effect is less than one-to-one, it is (qualitatively, at least)
in line with the traditional “twin deficits” idea.
3.4 Another Nested Model
An additional way to compare the “twin deficits” and the “fundamental current
account equation” approaches, would be to look separately at the effects of government spending and taxes, by allowing their temporary components to have different
effects on the current account. Using the local projection technique once more, we
finally estimate:

(4)
where notation is as before, and now the αs, βs, and γs are parameters to be estimated. The two impulse response functions of interest are now: (i) the estimated
βhs, which capture the responses to , and (ii) the estimated γhs, which capture
the responses to temporary taxes, . Following our earlier discussion above, the
“fundamental current account equation” predicts βh < 0 and γh = 0, whereas the two
deficits can be characterized as “twins” if γh > 0, so that the relationship holds even
when the change in the budget balance comes from temporary changes in taxes.
The results from model (4) are in Table 4 and Figure 8. Perhaps not surprisingly by
now, the estimates imply that both temporary government spending and taxes a ffect
the current account balance, and both responses are in the direction predicted by the
“twin deficit” hypothesis. Specifically, using the fixed-effects estimates first (the two
left panels of Figure 8, and the two top rows of Table 4), an increase in temporary government spending (temporary taxes) by 1% of GDP reduces (improves) the current
account balanceby 0.12% (0.20%) of GDP within the year, and by 0.24% (0.49%) of
GDP one year later (both statistically significant). Once again, both e ffects gradually
decay over time, eventually becoming economically and statistically insignificant.
The results are robust to using random effect e stimation (see the two right panels of
Figure 8, and the bottom two rows of Table 4).
These findings reinforce the conclusion that the “twin deficit” hypothesis is not
an illusion. While the current account deteriorates when government expenditure
increases temporarily (as predicted by the “fundamental current account equation”)
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it also improves when taxes increase temporarily (which is inconsistent with the
“fundamental current account equation” but as predicted by “twin deficits”).
Table 4. Responses of the Current Account to Temporary Government Spending
and Temporary Taxes

Notes: Response of the Current Account Balance (as a percent of GDP) to increases in the
 emporary component of Government Spending and the Net Deficit, each by 1% of GDP. Estimated
T
standard errors in parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance
levels.

Figure 8
Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the
temporary components of Government Spending or Taxes by 1% of GDP. Models estimated over
1970-2013, and with fixed or random effects, as indicated. Dashed lines are two-standard-error
confidence intervals.
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4. Discussion and Conclusions
This paper revisited the relationship between the balances of the government
budget and the current account, a subject of extensive theoretical and empirical
investigation.
One class of theoretical frameworks deliver the “Twin Deficits” hypothesis
which implies that the current account deficit widens when there is an increase
in the budget deficit, whether this is coming from changes in government spending or taxes.On the contrary, the “Fundamental Current Account Equation” of the
intertemporal approach predicts that the current account responds only to (temporary) changes in government spending but not to taxes. Because temporary government spending is very strongly and positively correlated with the government budget
deficit, showing that there is a relationship between the two deficits is consistent
with both the “twin deficits” and the “fundamental current account equation”, and
thus incapable of assessing their relative merits. To achieve that, the present study
develops a methodology that can distinguish between the two competing views.
Using annual data from 1870 to 2013 for a panel of seven OECD economies, the
paper first shows that budget and current account deficits have been moving together,
a finding that is consistent with the “Twin Deficits” hypothesis. Next, h
 owever, the
paper shows that temporary increases in government spending deteriorate the
current account balance, as predicted by the “Fundamental Equation” hypothesis.
To move beyond these results, the paper then estimates models that separate the
effects of temporary government spending from those of other components of the
budget deficit (including temporary taxes). The results indicate that changes in the
budget deficitother than temporary changes in government spending also reduce the
current account balance, suggesting that Twin Deficits are not an illusion.
Summing up, the evidence supports the “fundamental equation’s” prediction that
temporary government expansions deteriorate the current account balance—however, so do other factors that raise the budget deficit, including temporary tax cuts.
This is consistent with “twin deficits”.
Quantitatively, an increase in temporary government spending by 1% of GDP
deteriorates the current account by a maximum of 0.20% of GDP, whereas an increase
in temporary taxes by 1% of GDP improves the current account by a m
 aximum of
0.50% of GDP.
References
Auerbach, Alan J. and Yuri Gorodnichenko. “Effects of Fiscal Shocks in a Globalized World.” IMF
Economic Review, 64, 2016, 177-215.
Barro, Robert J. “On the Determination of the Public Debt.” Journal of Political Economy, 87, 1979,
940-971.
Baxter, Marianne and Robert G. King. “Measuring Business Cycles: Approximate Band-Pass Filters
for Economic Time Series.” Review of Economics and Statistics,81, 1999, 575-593.

G. KARRAS, South-Eastern Europe Journal of Economics 2 (2020) 139-157

155

Bluedorn, John and Daniel Leigh. “Revisiting the Twin Deficits Hypothesis: the effect of fiscal
consolidation on the Current Account.” IMF Economic Review, 59, 2011, 582-602.
Christiano, Lawrence J. and Terry J. Fitzgerald. “The Band Pass Filter.” International Economic
Review,44, 2003, 435-465.
Corsetti, Giancarlo and Gernot J. Müller. “Twin Deficits: Squaring Theory, Evidence, and Common
Sense.” Economic Policy, 2006, 599-638.
Eldemerdash, Hany, Hugh Metcalf, and Sara Maioli. “Twin Deficits: New Evidence from a Developing
(oil vs. non-oil) Countries’ Perspective.” Empirical Economics, 47, 2014, 825-851.
Erceg, Christopher J., Luca Guerrieri, and Christopher Gust. “Expansionary Fiscal Shocks and the
US Trade Deficit.” International Finance, 8, 2005, 363-397.
Forni, Mario and Luca Gambetti. “Government Spending Shocks in Open Economy VARs.” Journal
of International Economics, 99, 2016, 68-84.
Forte, Francesco, and CosimoMagazzino. “Twin Deficits in the European Countries.” International
Advances in Economic Research, 19, 2013, 289-310.
Hodrick, Robert J. and Edward C. Prescott. “Postwar U.S. Business Cycles: An Empirical
Investigation.” Journal of Money, Credit, and Banking, 29-1997, 1-16.
International Monetary Fund. Fiscal Monitor, April 2020.
International Monetary Fund. “Separated at Birth? The Twin Budget and Trade Balances.” World
Economic Outlook, chapter 4, September 2001.
Karras, Georgios. “Are ‘Twin Deficits’ Asymmetric? Evidence on Government Budget and Current
Account Balances, 1870-2013.” International Economics, 158, 2019, 12-24.
Kim, Soyoung, and Nouriel Roubini. “Twin Deficit or Twin Divergence? Fiscal Policy, Current
Account, and Real Exchange Rate in the U.S.” Journal of International Economics, 74, 2008, 362383.
Obstfeld, Maurice and Kenneth Rogoff. Foundations of International Macroeconomics. MIT Press,
1996.
OECD. Economic Outlook, June 2020.
ÒscarJordà, Moritz Schularick, and Alan M. Taylor. “Macrofinancial History and the New Business
Cycle Facts” in NBER Macroeconomics Annual 2016, volume 31, edited by Martin Eichenbaum
and Jonathan A. Parker, University of Chicago Press, 2017.
ÒscarJordà. “Estimation and Inference of Impulse Responses by Local Projections.” American
Economic Review, 95, 2005, 161-182.
Roubini, Nouriel. “Current Account and Budget Deficits in an Intertemporal Model of C
 onsumption
and Taxation Smoothing.” NBER working paper No. 2772, November 1988.
World Bank. Global Economic Prospects, June 2020.

156

G. KARRAS, South-Eastern Europe Journal of Economics 2 (2020) 139-157

Appendix
Table A1

Notes: Estimated correlations of the budget deficit (di,t) and the temporary component of
government spending
in levels and differences, by country, over the 1870-2013 period.

Figure A1
Notes: Decomposing Government Spending (as a percent of GDP, back lines) to Permanent
(blue lines) and Temporary (green lines) Components.
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Figure A2
Notes: Decomposing Tax Revenue (as a percent of GDP, back lines) to Permanent (blue lines)
and Temporary (green lines) Components.
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1. Introduction
Private-sector investment remained depressed in many countries even several
years after the outbreak of the global financial crisis (henceforth, GFC) in 2008.
The reasons behind this are multiple and identifying them is not a trivial issue.
In the euro area, private-sector investment has only recently approached its precrisis levels. Comparing the growth of private-sector investment to the aggregate
economic activity at the euro area level, the dynamics of the former only slightly
lag behind output. At the country level, however, the picture is different and very
heterogeneous. Despite the fact that, in most countries, private-sector investment is
broadly in line with the overall economic activity, some countries display substantial
gaps between the two.
In Slovenia, which also suffered a severe domestic banking crisis in 2012-2013,
private-sector investment displayed a sluggish performance in the aftermath of the
GFC, reaching only 16.6 percent of GDP in 2016. This compares unfavourably to its
average figure, which was 22 percent of GDP over the 1996-2004period, when the
Slovenian economy was performing more-or-less at its potential. Given that nonfinancial corporations (henceforth, NFC or firms) undertook the bulk of privatesector investment, this paper aims to uncover firm-specific factors that have affected
NFC investment in Slovenia from the mid-nineties until recently.
The identification of firm investment determinants and the analysis of the
relationship between a firm’s investment decisions and its financial standing are
particularly important for the assessment of an economy’s outlook. It is reasonable
to assume that such relationship is not constant over the business cycle and might
be heterogeneous among firms with different characteristics, such as their size or
sectoral specialization. The financial accelerator theory, developed and described by
Bernanke, Gertler and Gilchrist (1996), is a theoretical framework that can facilitate
the investigation of this underlying relationship.
In the context of the financial accelerator theory, it is argued that a firm’s financial
position influences its real decisions. In particular, due to asymmetric information, a
firm’s access to financing depends on its balance sheet strength, which acts as aproxy
of its health and viability. Thus, an initial shock, combined with a weak balance
sheet, will impair a firm’s credit access and, as a consequence, affect its investment
decisions. An important feature of the financial accelerator is the so-called double
asymmetry, namely, that the balance sheet effects are expected to be stronger d
 uring
downturns than booms and more severe for small than large firms (Gertler and
Gilchrist, 1993; Oliner, Rudebusch and Sichel, 1995).
A number of studies using Slovenian firm-level data have found a link between a
firm’s financing structure and size as well as financial performance, including investment spending. Ralyea (2016) and Damijan (2017) found that that the investment
activity of Slovenian firms became more sensitive to their level of indebtedness after
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the GFC. Similarly, Gabrijelčič, Herman and Lenarčič (2017) found a significant
negative effect of leverage on Slovenian firm performance. In all these studies, a
fixed-effects regression technique was applied to a standard model of firm investment to estimate the pre- and post-GFC effect of indebtedness on firm performance/
investment. IMAD (2014) has also analysed the impact of corporate indebtedness
on gross capital formation and GDP growth using firm-level data within a smoothtransition structural vector autoregression framework.
A substantial part of the early literature on the subject focused either on the
study of aggregate data on representative or large firms. However, both approaches
can result in biased results by averaging out and, thus, obscuring the underlying
processes. In particular, large firms are less likely to be affected by informational
asymmetries and, therefore, enjoy better access to financial markets and, ultimately,
maintain a stable investment behaviour compared to the small and medium sized
ones (SME).
Our paper analyses investment behaviour of Slovenian NFCs in order to
investigate its association with weak balance sheets, something that has become
to be known as the financial accelerator theory (Bernanke, Gertler and Gilchrist,
1996) on firm investment decision. In addition to the examination of the doubly
asymmetric nature of the financial accelerator, we complement the paper by t esting
the hypothesis that the strength of the latter differs by industry/sector. For the
purpose of this study, we use a comprehensive dataset on balance sheet and income
statement information. It covers more than 20 years of annual data (from 1995 to
2016), thus, including parts of both the upward and downward part of the business
cycle. Moreover, almost 85% of the sample consists of SMEs, a figure that is more
representative for the actual business environment in Slovenia. In terms of value
added, this figure represents over 62%, while over 72% of employment is generated
by SMEs (European Commission, 2016).
The rest of the paper is organised as follows: Section 2 provides a selective review
of the literature on firm investment determinants. Section 3 describes the data used
and elaborates on the method and model specification used for the analysis. Section
4 presents the empirical results and Section 5 concludes.
2. Literature
Several studies have tried to empirically investigate the determinants of firm
investment. Despite the heterogeneity in country and time coverage, a set of common
variables seems to emerge, augmented with additional, study-specific indicators. For
an early summary of the main models, the work of Kopcke (1985) provides accessible
reference. The author reviews five statistical models of business investment spending
(accelerator, neo-classical, Q model, cash flow, and autoregression) and assesses
them using quarterly investment data from 1956-79 for large U.S. firms. Kopcke
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(1985) concludes that no model consistently outperforms its competitors. Each
model enjoys periods when it best approximates the course of aggregate investment
spending; highlighting the reasons of a vast variety of investment models.
In an often-cited paper on firm financing constraints, Fazarri et al. (1988) provide
a solid theoretical underpinning of the rationale behind the impact of a firm’s
financial structure on its investment. Consistent with the firm financing hierarchy
theory, Fazarri et al. (1988) argue that asymmetric information between a firm’s
managers and potential creditors induces potential providers of external fi
 nance to
demand a premium for supplying funds relative to the cost of internal financing
(cash flow and retained earnings). The authors test for the existence of firm financial
constraints using three different empirical specifications of firm investment demand:
the Q, accelerator and neo-classical models over a sample of large, publicly-traded
U.S. firms that is split into different groups depending on their retention policies.
The authors provide evidence that a firm’s financial position affects its investment
spending.
Vermeulen (2002) uses a sample of 112 ‘representative’ firms (from AMADEUS
database1) from 4 European countries to test the hypotheses underlying the financial
accelerator theory, namely, that balance sheet positions are significant determinants
of firm investment and its double asymmetry aspect. Vermeulen (2002) finds the
financial accelerator to be stronger in downturns and affectingsmall firms more
in comparison to larger firms. He provides evidence in favour of the asymmetric
working of the financial accelerator both regarding its differential impact over the
business cycleand in respect to firm size. However, direct evidence of the effect of
balance sheet strength is weak. The author recognises that this could be due to the
use of data on representative firms, which could result in downwardly biased results.
Bond et al. (2003) use panel data on manufacturing firms in four European
countries from 1979-89 and two different investment equations, a reduced-form
error-correction model and an Euler-equation specification to explore and c ompare
the effects of financial constraints on firm investment. Their approach relies on
sample splitting (separate regressions run for each country) to tease out whether
investment sensitivity to cash flow reflects expectations about future profitability or
financing constraints.
In two related studies Aivazian, Ge and Qiu (2005a), Aivazian, Ge and Qiu
(2005b) study the impact of leverage and debt maturity structure on firm investment.
They evaluate the Q model on a sample of US and Canadian firms and show that
firms’ leverage has a significant impact on firms’ investment decisions. They find
that firms with high growth opportunities are less severely affected but they exhibit
higher dependence on debt maturity structure, with high percentage of long-term
debt in total debt significantlyreducing their investment.
1.https://www.bvdinfo.com/en-us/our-products/company-information/international-products
amadeus.
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Using a large-scale company-level panel dataset on Spanish firms in the 19852001 period, Hernando and Martínez-Carrascal (2008) find strong evidencethat
financial position is important in explaining corporate investment spending
decisions. In particular, debt service burden and a measure of profitability are found
to have significant effects, displaying robustness compared to alternative model
specifications. Martínez-Carrascal and Ferrando (2008) test firms’ investment

decisions based on panel data from a large sample of NFCs in six euro area countries
(Belgium, Germany, France, Italy, the Netherlands, and Spain). The results indicate
that profitability (cash flow), net indebtedness and interest burden play animportant
role in firms’ investment dynamics. Martínez-Carrascal and Ferrando (2008) also
summarise there levant literature through 2008 that provides empirical evidence on
the impact of leverage on investment.
In their study, Farinha and Prego (2013) examine the effect of Portuguese
firms’ financial standing on their investment decisions. Using panel data on a
sample spanning from 2006 to 2011, Farinha and Prego (2013) find that balance
sheet strength has, indeed, significant explanatory power in corporate investment
behaviour. Debt burden, cost of capital, firm indebtedness and profitability affect
firms’ investment rates. Moreover, in line with other studies, these conclusions
confirm the nature of the double asymmetry of the financial accelerator. Goretti
and Souto (2013) find additionalevidence of a negative relationship between firms’
investment rates and their debt burden based on a sample of aggregated fi
 rm-level
data for euro area countries in the 2000-2011 period. The authors’ analysis also
points to possibly asymmetric effects beyond certain levels of indebtedness.
Kalemli-Ozcan, Laeven and Moreno (2019) build on the works of Whited
(1992), Bond and Meghir (1994) and Lang, Ofek and Stulz (1996). These a uthors
show that modelling the relationship between firms’ debt and investment improves
standard i nvestment models and adds to the discussion of the effect that debt has on
investment. They also rely on more recent literature that adds additional explanatory
variables of investment decisions, such as sovereign default risk p
 roxied by s overeign
credit risk ratings (Gennaioli, Martin and Rossi, 2014). Other linkages to firms’
investment developments have been studied as well. The effect of guarantees or bank
bailouts is an indirect linkage that can arise at times, when the g overnment backstops
the financial system. This was studied by Laeven and Valencia (2013), concluding
that bailouts can significantlyadd to the increase of sovereign debt and sovereign
risk. Acharya, Dreshcler and Schnabl (2014) reach similar conclusions. Gennaioli,
Martin and Rossi (2013) and Acharya and Steffen (2015) also find that weaknesses
in the 
banking sector reinforce sovereign-bank linkages. The so-called moral
suasion could represent another possible linkage and appears when governments
force banks to hold risky government bonds (Ongena, Popov and Van Horen, 2016;
Altavilla, Pagano and Simonelli, 2017; Becker and Ivashina, 2018).
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The study of Kalemli-Ozcan, Laeven and Moreno (2019) highlights the importance of the role of firm leverage, debt maturity and weak bank balance sheets in
determining firms’ investment. These authors find that firms with higher leverage
reduce investment more compared to their low-leverage peers. Moreover, this effect
is stronger when these firms are linked to weak banks. Additionally, firms, which
rely on short-term borrowing, suffer from rollover risk and, consequently, decrease
their investment more. Again, this effect is stronger when these firms are linked to
weak banks. Kalemli-Ozcan, Laeven and Moreno (2019) complement the existing
literature by focusing on aggregate demand, banks’ financial health, and sovereignbank linkages explaining the dynamics offirm investment in the wake of the GFC.
Kalemli-Ozcan, Laeven and Moreno (2019) find that the economic policies that
target the financial conditions of firms more directly might be more suitable in
reducing debt overhang and stimulating the real economy. Their results also point
to possible dangers of over-reliance on short-term debt to finance investment during
good times.
Overall, from this certainly non-exhaustive review of literature on firm investment, certain variables are repeatedly and robustly found to affect firm’s investment behaviour. These primarily include the lagged value of investment, a variety
of indicators proxying firms’ general indebtedness or leverage, such as the ratio of
debt over assets, sales growth rate or its ratio over capital and some measure of
profitability, such as gross operational profits or income as a fraction of total assets.
Additional indicators of balance sheet strength, which are frequently found to
significantly affect firm investment decisions, are firm’s debt maturity and interest
burden. The former measure is proxied by short- or long-term debt as fractions of
total debt obligations, while the latter by the ratio of interest payments over gross
revenues. Finally, in line with the underlying hypotheses of the financial accelerator
theory, several studies have identified statistically significant asymmetric behaviour
during different phases of the business cycle, as well as in respect to firm size, the
effect being larger during downturns and more severe for small firms.
Guided by the findings of the relevant literature, this study aims to further
investigate the effect of ‘weak balance sheets’ using a detailed dataset of Slovenian
firm-level data for from 1995 to 2016period.
3. Data and methodology
Data
The analysis in this paper makes use of data from the balance sheets and profit and
loss accounts of individual Slovenian companies, gathered by the Agency for Public
Legal Records and Legal Services (AJPES)2. The dataset consists of annual observa2. The AJPES database includes all Slovenian firms excluding those undergoing bankruptcy
proceedings, which are no longer obliged to submit their annual reports, and, hence, are not
included in the database as of the year when they filed for bankruptcy.
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tions from 1995 until 2016, originally covering 118,100 firms and 19 sectors of the
Slovenian economy3.
Before proceeding with the analysis, the original dataset is pre-processed and
cleaned. Firms with fewer than five employees, those classified as other than nonfinancial corporations (financial firms, government-related, etc.), as well as those
belonging to NtoS sector by NACE classification4 are dropped from the sample.
Moreover, since size is considered an important variable, firms with no information
about their size are also excluded from the analysis. It should be noted that for the
classification of firms’ size the Republic of Slovenia Companies Act (ZGD-1), Article
55 is observed (see Appendix for a detailed description).
In addition to the previous sector- and size-related conditions, problematic
observations are discarded. Any negative asset (total, tangible and intangible), sales
or debt component (total, short-term and long-term debt) are removed from the
sample. The application of the aforementioned conditions reduce the size of the
original sample from more than 100,000 to 21,665 individual firms.
Following Lang, Ofek and Stulz (1996) and Kalemli-Ozcan, Laeven and Moreno
(2019), net investment rate is used5, computed as the annual change in capital stock
(i.e., the sum of tangible and intangible assets minus depreciation), as a ratio of
lagged capital stock (IKi,t). The rationale of using net, instead of gross, investment
is that the latter will be positive even if investment expenditure merely matches the
depreciation of existing capital equipment. However, in this case, the former will be
zero, thus making it a more relevant variable for firms’ future productivity. Firms’
balance sheet strength is proxied by the following variables, which are widely used
by the literature6. Leverage is captured by the ratio of total debt to assets (DAi,t),
debt maturity is proxied by the fraction of long-term debt to total debt (LTRi,t), and
profitability is defined as the ratio of operating profits to total assets (PAi,t). Annual
percentage growth of net sales (SGi,t) is used to control for growth opportunities
since market-based proxies, such as Tobin’s Q, can not be used. Finally, all variables
are trimmed at the appropriate level in order to exhibit a sample kurtosis below 10
as in Kalemli-Ozcan, Laeven and Moreno (2019). Therefore, IKi,t, DAi,t, PAi,t and
3. The original dataset’s sector coverage includes every NACE Revision 2 classification of economic
activities from A to S sectors, the most populated ones being manufacturing (C), construction
(F), wholesale and retail trade, repair of motor vehicles and motorcycles (G) and professional,
scientific and technical activities (M), whichaccount for more than 70% of the original sample
observations.
4. Administrative and support service activities (N), public administration and defence, compulsory
social security (O), education (P), human health and social work activities (Q), arts, e ntertainment
and recreation (R), and other service activities (S).
5. Referredas investment for brevity for the remainder of the study.
6. Just to name a few: Lang, Ofek and Stulz (1996), Giannetti and Ongena (2012), Chodorow-Reich
(2014), Kalemli-Ozcan, Laeven and Moreno (2019).
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SGi,t are trimmed at 5%, 1%, 1% and 2%, respectively. For the case of LTRi,t, no
trimming is necessary because the kurtosis ≤ 10 condition already holds. It should be
mentioned that capital and net sales series are deflated using the e quipment-specific
price deflator for gross fixed capital formation. Table 1 presents descriptive statistics
of the sample over the whole period.
Table 1. Summary statistics of variables used

Source: AJPES.

While summary statistics in Table 1 provide an overall picture, a more revealing
one is shown in Figures 1 to 3, where the evolution of variables through time is
plotted. In addition to full-sample results, categorisation by firm size and sectoral
specialisation are also considered, revealing some interesting patterns.
The charts in Figure 1 present, in an apparent way, the grim situation that firms
faced after the onset of the GFC and their reactions in terms of investment and
leverage. After a drop from its initially high levels, median investment7 dropped
in 2002 and remained relatively stable until 2008, when it began to decline. Until
2012, investment remained depressed, while from 2013 started gradually increasing
almost reaching its pre-crisis levels in 2016. Median profitability (more precisely, the
ratio of profits to assets) exhibits a striking pattern. At the beginning of the GFC,
it plummeted by almost 2 percentage points and stayed at this low level for 4 years
until it began to rise again in 2013 coinciding with the economic recovery in Slovenia. This upward trend continued to 2016 resulting in the recovery of profitability to
its pre-crisis figures. Debt-related indicators also exhibit interesting patterns.
Total debt to assets ratio showed a sharp decrease starting in 2008, while the longterm component of debt (as a share of total debt) stopped increasing and stabilised
during the same period. These patterns continue until the end of respective charts
indicating the existence of a prolonged de-leveraging behaviour by firms, which, as
of 2016, is still ongoing. In Figure 2 the same set of results is plotted by firm size.
7. Average investment follows a similar pattern, only exhibiting an upward level shift of roughly 10
percentage points.
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Figure 1. Median evolution of the variables over the entire firm sample

Note: Vertical lines are placed at 2008, at the beginning of the GFC, and at 2013, at the end of the
GFC in Slovenia.

In Figure 2, one can see several similarities, but also notice differences, among
firms of different sizes regarding their investment behaviour, debt dynamics and
profitability. Firms behave in a largely similar way as regards their investment
decisions irrespective of their size. Apart from a, generally expected, difference in
the levels of micro firms’ investment, the patterns (and even the levels of the rest)
are similar for every firm size. Regarding profitability, firms exhibit some rather
time-dependent similarity dynamics. After 2008 firms of every size experienced a
drop in their profitability levels (although large firms were less affected compared to
others, as shown by the red, solid line in Figure 2).This trend reversed after 4 years, at
the start of the economic recovery period in 2013 and recovered back to 2008 levels
in 2016. However, before the GFC, two different groupings are present in terms
of profitability growth; the first group includes large and micro firms e xhibiting
relatively stable profitability, while the second group of small and medium firms
shows an upward trend roughly until 2007. The results in Figure 2 suggest that debt
accumulation and firms’ de-leveraging are quite heterogeneous over different size
classes.
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Figure 2. Median evolution of variables by firm size

Note: Vertical lines are placed at 2008, at the beginning of the GFC, and at 2013, at the end of the
GFC in Slovenia.

As forthedebt to assets variable, the highest growth of all size classesbefore the GFC
is observed for large firms. They exhibit an increase of about 12 percentage points
in the decade preceding 2008. On the contrary, small firms’ leverage is declining
practically over the last 20 years, perhaps with a small exception during the threeyear period between 2004 and 2007. Nevertheless, that period is characterised by
an excessive increase of debt across the board. Medium and micro sized firms fall
between the former cases displaying mild growth in leverage (around 7 percentage
points) during the pre-crisis period, followed by a decline in the post-crisis period.
In fact, de-leveraging is most intense for medium-sized firms, which reduced their
median debt to assets ratio by more than 15 percentage points from almost 61% in
2008 to about 45% in 2016, the steepest decline occurring in the last 3 years. Finally,
long-term debt to total debt ratio shows a quite similar evolution before 2008 for
every size category, a pattern that also holds after this time, except for medium sized
firms. As seen in Figure 2, during the post-crisis period, long-term debt to total debt
ratio remained relatively stable for every size class except formedium sized firms, as
the long-term debt to total debt ratio was decreasing from 2009 until 2013. Data on
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the second component of total debt8, i.e., short-term debt, indicate that, during this
period, medium-sized firms slightly increased short-term debt, depicted as a share
in the total debt. However, after 2013, the aforementioned increase halted resulting
in stabilisation of long-term debt evolution.
Figure 3. Median evolution of variables by firm sectoral specialisation

Note: Vertical lines are placed at 2008, at the beginning of the GFC, and at 2013, at the end of the
GFC in Slovenia.

In Figure 3 the evolution of (median) investment, debt and profitability d
 ynamics by
firm sectoral specialisation is plotted. From the 12 sectors considered in the study,
only the 4 largest are shown, which, combined, account for more than 77% of the finalsample, non-missing, investment observations. It is evident that the largest impact
of the crisis was on construction firms, which reduced their investment by around
7 percentage points immediately after 2008. However, in general, the d
 ynamics are
similar across sectors. Profitability evolution also exhibits a high degree of similarity
among different sectors, as does the long-term debt r atio. F
 inally, firms’ (de)leverage evolution shows some mild clustering between two groups: wholesale and retail
8. Not shown here but available upon request.
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trade, repair of motor vehicles and motorcycles (G) and professional, scientific and
technical activities (M), on the one hand, and manufacturing (C) and construction
(F) on the other. Nevertheless, the differences between these two groups are small.
Methodology
For the quantitative analysis of the significance and the direction of correlation
between firm investment, standard fixed-effects panel data regression is used. The
reason of choosing the fixed-effects panel data regression model is straightforward,
since we control for specific firm characteristics9. The specification of the baseline
model is described in Equation 1.
(1)
									
Where the term IKi,t denotes investment of firm i at time t, SGi,t-1 denotes sales
growth at time t-1, while the term Xi,t-1 represents the measure of firm’s financial
position (i.e., leverage defined as total debt to assets DAi,t-1, debt maturity proxied
by long-term debt to total debt LTRi,t-1 or profitability defined as operating profits to
total assets PAi,t-1). The term dt represents the time fixed effect, while the term ui is
the unobserved, firm fixed effect and εi,t represents the error term. It is assumed that
the variation of user cost of capital is controlled by the inclusion of firm and time
fixed effects. As previously mentioned, i is 1,2,...21665 and t is 1995, 1996,...2016.
Besides the baseline specification in Equation 1, two additional specifications are
considered in order to examine the hypotheses underlying the financial accelerator,
namely, its asymmetric working during financial crises and in respect to firms’ size.
The third specification aims at examining the existence of differences in the strength
of the financial accelerator among various sectors. This is done by introducing
interaction terms between balance sheet variables (Xi,t-1) and the crisis, size, and
sector dummies, respectively. In particular, the crisis dummy variable takes the value
of 1 from the year following the start of the GFC until the end of the b
 anking crisis
period in Slovenia, in 2013. Regarding the firm size, four classes are used, according
to the criteria described in detail in Appendix, micro-sized firms being the reference
group. Finally, the sector dummy variable includes 12 different sectors referring to
agriculture, forestry, and fishing10. The estimation results of various specifications
are presented in the following sections.
9. We also considered a dynamic panel data regression setup with the Arellano-Bond GMM estimator
(Arellano and Bond, 1991), as a robustness check. However, the dynamic model d
 iagnostics are
weak, which has a negative impact on inference from that model.
10. The sectoral categories include the following NACE Revision 2 classification of economic activities:
agriculture, forestry and fishing (A), mining and quarrying (B), manufacturing (C), electricity, gas,
steam and air conditioning supply (D), water supply, sewerage, waste management and re-mediation
activities (E), construction (F), wholesale and retail trade, repair of m
 otor vehicles and motorcycles
(G), transporting and storage (H), accommodation and food service activities (I), information and
communication (J), real estate activities (L) and professional, scientific and technical activities (M).
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4. Results
This section is dedicated to the description of the empirical results of the fixed effect
panel data regression model. First, we provide the results of the baseline model and,
subsequently,of the alternative model specifications.
Baseline model
The results of the estimation of the baseline specification are reported in Table 2.
Table 2. Baseline regression results

Note: Standard errors in parentheses are clustered at the firm level. *p<0.1, **p<0.05, ***p<0.01.

The estimated coefficients presented in Table 2 are statistically significant and their
signs are broadly in line with findings from most of the literature. The estimation
results show that increases infirm’s leverage DA (Model 1), as well as increases in
long-term debt to total debt ratio LTR (Model 2) are linked with a detrimental e ffect
on investment. The latter result is in line with the findings of Kalemli-Ozcan, Laeven
and Moreno (2019), which indicate that having shorter debt maturity is considered
beneficial. On the contrary, as expected, profitability PA (Model 3) is positively
associated with investment. Overall, the results of the baseline model imply the
existence of the financial accelerator mechanism, suggesting that firms’ balance sheet
positions are especially important determinants of their investment d
 ecisions. In the
next subsections, we examine the asymmetrical nature of the fi
 nancial accelerator
given different states of the economy, firm size, and sector.
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Significance of the crisis regime
Similar to the relevant literature (for instance Vermeulen, 2002), we hypothesize
that the periods of economic downturns can impose asymmetries in the financial
accelerator effects on firms. In order to study the asymmetric nature of the financial
accelerator, namely the hypothesis that firms’ balance sheets are more significant
determinants of investment during financial crises, an interaction term is added in
Equation 2.
										

(2)

where the term Crisist-1 represents the crisis dummy variable assuming the value
of 1 between 2009 and 2013 (both ends included) and 0 elsewhere. The estimation
results are reported in Table 3.
Table 3. Financial accelerator and crisis regime

Note: Standard errors in parentheses are clustered at the firm level. *p<0.1, **p<0.05, ***p<0.01.
Crisis dummy takes the value 1 between 2009 and 2013 and 0 elsewhere.
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As seen in Table 3, the results are mixed. The coefficient of firms’ leverage DA is almost
twice as large during financial crises, indicating a stronger (negative) r elationship
between investment and leverage in economic downturns. This is e vident by the
statistically significant coefficient of the multiplicative term DA x Crisis, which adds
to the negative effect of firms’ leverage in non-crisis times. On the other hand, the
results for the remaining variables have the expected signs but are not statistically
significant. The positive sign of the debt maturity LTR interaction variable during
the crisis period is in line with the results from Kalemli-Ozcan, Laeven and M
 oreno
(2019), who associate it with higher debt roll-over risks during turbulent times.
The authors’ rationale is that having shorter debt maturity is considered beneficial
during normal times; however, this reverses when the economy is in crisis period.
Moreover, a positive sign of the profitability PA interaction variable indicates that
its (positive) relationship with investment is even stronger during economic downturns. However, both coefficients of these two interaction variables (LTR and PA) are
statistically insignificant and, therefore, the results should be treated with caution.
Significance of the firm’s size
Another source of asymmetry in the working of the financial accelerator stems
from firms’ size. This is related to information asymmetries, which are more easily
reduced by large compared to small firms. Thus, access to credit is limited to the
latter impeding their investment growth. Moreover, large firms are expected to be
more capable of accessing alternative sources of financing, hence, their balance sheet
positions should have a smaller impact on their investment behaviour. In order to
test this hypothesis, Equation 3 is augmented with the respective firm-size interaction terms
(3)
										
 ppendix
where Sizei is the size category of firm i (micro, small, medium or large; see A
for details) and βsize the associated coefficients. The estimation results are reported
in Table 4.
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Table 4. Financial accelerator and firm size

Note: Standard errors in parentheses are clustered at the firm level. *p<0.1, **p<0.05, ***p<0.01.
Micro-firms are the reference group.
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The results presented in Table 4 speak in favour of firm-size related asymmetry
of the financial accelerator. We set the micro-sized firms as the reference group.
For every balance sheet variable, the respective size coefficient is positive and
statistically significant for large firms. For debt-related variables, such as the DA and
LTR i nteraction variables, this result suggests that their relationship with investment
is less strong for large firms compared to micro-sized ones, while for profitability
PA the (positive) link is even stronger. Interestingly, medium-sized firms’ leverage
interaction coefficient is also positive and statistically significant11, indicating that
leverage for this size class is also more weakly connected to their investment growth
compared to that of the reference group of micro-sized firms. On the other hand,
the small-sized firms’ leverage DA interaction coefficientis small and statistically
insignificant, meaning that the leverage effect of small-sized firms does not differ
from the leverage effect on micro-sized firms. Another interesting finding is that, in
addition to large firms, profitability seems to be a more important determinant of
small firms’ investment growth compared to micro and medium-sized ones. Finally,
the next subsection investigates whether there are differences in the relationships
between leverage, debt maturity and profitability and firms’ investment behaviour
across different sectors.
Significance of firm’s sectoral specialisation
This subsection examines the possible existence of differences in the relationship
between balance sheet variables and firm investment by sector. For this purpose,
the balance sheet indicators Xi,t-1 in Equation 4 are made to interact with a sectoral
dummy variable assuming 12 different values, one for each sector
										

(4)

where Sectori is the NACE Revision 2 sector that firm i is classified into (letter
classification A, B, C, D, E, F, G, H, I, J, L and M) and βsector the associated interaction
coefficient. Estimation results are reported in Table 5.

11. Albeit smaller in absolute terms compared to that for large firms.
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Table 5. Financial accelerator and firm sector

Note: Standard errors in parentheses are clustered at the firm level. *p<0.1, **p<0.05, ***p<0.01.
NACE sector A are the reference group. In order to keep the table size small, only statistically
significant interaction terms are presented.
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The results presented in Table 5 suggest that, by and large, the relationship
 etween firm investment and balance sheet positionexhibits some heterogeneity
b
across different sectors. For the case of profitability PA (Model 3) not even a single
sector exhibits statistically significant differences from the reference group – s ector
A. In the case of Model 1, leverage DA seems to have a stronger (more negative)
relationship with investment only for firms belonging to the transportation and
storage sector (H), while other sectors do not exhibit significant differences from
the reference group. The results from Model 2 indicate that the link between debt
maturity LTR and investment shows the widest sectoral d
 ifferentiation. In particular
the relationship is stronger (and more negative) for manufacturing (C), construction
(F), wholesale and retail trade, repair of motor vehicles and m
 otorcycles (G),
transporting and storage (H), and real estate activities (J)related firms, while for
those from the remaining 6 sectors differences from the reference group are not
statistically significant.
5. Conclusions
This paper examines the role of firm balance sheets and their relationship with
investment behaviour. The findings of the analysis point in the direction of a
financial accelerator mechanism underlying firm investment in Slovenia. The

double asymmetry of this mechanism is less evident as regards to its working
during financial turmoil, but it is clearer when examined in respect to firms’ size.
In p
 articular, large firms exhibit a less strong connection between their debt-related
balance sheet positions and investment compared to micro-sized ones. Finally,
results from a sectoral analysis indicate that, in general, there are insignificant
differences in the aforementioned relationship across different sectors. A possible
exception is associated with the role of debt maturity, which it is found to be more
strongly linked to firm investment for almost half of the sectors examined.
Understanding the effect of firm balance sheet positions in firm investment
decisions can have interesting policy implications. To be more specific, promoting
the strengthening of firms’ financial positions during booms will help alleviate the
impact of adverse events, should they occur. In addition, more directed policies
could be devised for enhancing the resilience of those firms that are affected the
most during downturns. These policies could focus either on specific, vulnerable
sectors or, more broadly, on micro-sized firms. Finally, policies that promote
alternative sources of financing instead of bank credit could be implemented with
the additional benefit of decreasing risks relatedto the banking sector.
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Appendix
The following passage is an English translation of the Article 55 from the Republic of
Slovenia’s Official Gazette 65/2009 14.8.2009 Companies Act (ZGD-1) defining the
criteria of each firm size class.
Article 55
(Micro, small, medium-sized, and large companies)
(1) For the purposes of implementing this Act, companies shall be
classified as micro, small, medium-sized, and large on the annual balance sheet
cut-off date, in accordance with the following criteria:
average number employees in the financial year;
net proceeds from sales; and
value of assets.
(2) A company that satisfies any two of the following criteria shall be deemed a
micro company:
fewer than an average of 10 employees in a financial year;
fewer than an average of 10 employees in a financial year;
annual turnover under EUR 2,000,000; and
asset value underEUR 2,000,000.
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(3) A small company shall be a company other than a micro company, as defined in
the preceding paragraph, and shall meet any two of the following criteria:
fewer than an average of 50 employees in a financial year;
annual turnover under EUR 8,800,000; and
asset value under EUR 4,400,000.
(4) A medium-sized company shall be a company other than a micro company, as
referred to in paragraph (2) of this Article, or a small company, as referred to in the
preceding paragraph, and shall meet two of the following criteria:
fewer than an average of 250 employees in a financial year;
annual turnover under EUR 35,000,000; and
asset value under EUR 17,500,000.
(5) A large company shall be a company, which is neither a micro company, in
accordance with paragraph (2) of this Article, nor a small company, in accordance
with paragraph (3) of this Article, nor a medium-sized company, in accordance with
the preceding paragraph.
(6) Under the criteria referred to in the preceding paragraphs, companies shall
be classified as micro, small, medium-sized, or large on the basis of data for two
consecutive financial years at the annual balance sheet cut-off date.
(7) The provisions of this Act and other regulations relating to small companies
shall also apply to micro companies, unless otherwise regulated by this act and other
rules.
(8) For the purposes of this Chapter, large companies shall, at all times, be deemed
to include the following:
banks;
insurance companies;
stock exchanges;
companies obliged to prepare a consolidated annual report in accordance with
Article 56 of this Act.
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Principally, the One Belt One Road (OBOR) Initiative was officially announced in
October, 2013, in compliance with the strategy for sustainable development of
the President of the P.R. of China, Xi Jinping, prescribing the potential to initially
integrate and closely connect over 60 countries from continents such as Asia -and
the Middle East, in particular- Europe and Africa, which currently, under the 17+1
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between China and CEE countries, especially having in mind various economic and
business environments, strategic developmental goals and advanced economic
sectors of CEE countries. In increasing the capacity for harmonizing the main
sustainability pillars, i.e. economic, social and environmental, aiming at circular
economy, business modelling, ethical compliance, etc., the role of transferring
the Chinese, and eastern experiences and practices in general, while solving
sustainability challenges, should be perceived as being of increased importance
in our days.
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Introduction
The thorough analyses of implementable aspects of knowledge, skills, a bilities and
expertise that derive from immense historical and cooperative influence among,
initially, more than 60 national economies, currently under the 17+1 m
 echanism
including 138 countries, that constitute the modern Maritime Silk Road,

conceptualized as the OBOR initiative, in creating and developing a managerial
sustainability, while integrating and cooperating system that, to a great extent, is
focused on behavioural synergies and symbiosis of organizations and institutions
involved from member countries. The core research theme of this paper refers to the
16+1 China - CEE member countries, illustrated in Figure 1:
Figure 1. Member countries of the 16+1 Cooperating China – CEE mechanism1

The necessity of sustainable national development is initially perceived as
implementing the key pillars of sustainability (Schiehlé & Wallin, 2014):
1) The United Nations Commission for Sustainable Development Theme Indicator
Framework discerns four dimensions of sustainable development: economic, social,
environmental, institutional in 15 themes and 38 sub-themes;
2) GRI Framework, which focuses on social, environmental and economic areas;
3) Wuppertal Sustainable Development Indicator Framework is based on four
dimensions and integrating their connectivity;
4) Accountability Standards;
5) United Nations Global Compact Agreement (UNGC).
1. European Council on Foreign Relations, 2015, at http://ecfr.eu.
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The primary scientific-research focal point in this paper is unifying, in an integrative
model, the key challenges and techniques for intensive and predictive d
 evelopment
in China – CEE countries relations, through harmonizing the following main section
analyzes:
1. Identifying the best applicable environment for creating and managing current
and future cooperative actions within the OBOR Initiative, aiming at eradicating
national differences that could potentially obstruct the sustainable changes planned
for China – CEE relations. It is evident that each of the 3 levels of cooperation
is linked to creatively increasing the expectations from a cooperative potential
point of view, which by far exceeds economic one, and imposes future changes
on the overall national development model of CEE countries;
2. Introducing key complementary changes and further managing implications,
predominantly focusing on nature and pillars for sustaining the complementary
character underlying the joint cooperative perspective. In this context, each and
every change is linked to multi-functional implications related to the increased
level of competitiveness of particular national industries, while, at the same
time, enabling the attempt to reach an optimal level for the sustainability pillars
referred to above, and,
3. Benchmarking the most prominent best practices deriving from the effective r eadiness
of mutual inter-disciplinary cooperation in China – CEE countries relations, as well
as clearing up the potential of the 16+1 mechanism in the light of future structural
changes in the majority of CEE countries. It is a contemporary strive for each CEE
country to increase its domestic capacity for intensive and efficient transfer of
best practices, particularly in industries that are part of the national competitive
environment, as an indicator of the national potential for broadening the scope
and nature of cooperation with China, within the OBOR Initiative.
The prevalent contribution of the paper is fundamentally focused on the following
methodological – empirical dimensions of importance:
Integrating methodological and expert oriented thought in the field of the p otential
and perspectives of the OBOR Initiative, from the view point of environmental,
structural and multi-functional, especially economical, developmental implications.
As such, it attempts to discuss that not all varieties of cooperative mechanisms are
sustainable for all CEE countries’ national development, particularly due to apparent
diversities in their national models and priorities, as well as,
Clarifying current cooperative and sustainable prospects in China – CEE relations,
predominantly by thoroughly linking existing cooperative modalities among v arious
CEE countries, regarding their relations to quality changes crucial for increased and
competitive cooperation. This contribution is particularly focused on the i ncreasing
expert challenge for proving that measuring and evaluating implications, rather
than only nominal readiness, in regard to cooperation within the OBOR Initiative is
crucial for the future cooperation prospects in all CEE countries.
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Methodological Overview
Contemporary managerial analyses focused on relationships in economic, c ultural,
scientific, etc. fields related to the comprehensive social development, between
regional economic, cultural and political groups, such as the CEE countries

(comprising, in 16+1, of 11 EU member states and 5 Balkan non-EU member states,
whereas, in 17+1, of 34 OBOR countries from Europe and Asia, including 18 EU
member states). These groups include national economies of various structures, with
a varying degree of current and potential prosperity -especially economic ones- and
integrative capacity, particularly concerning the transfer of professional e xperiences
from other economic regions, such as the Middle East, North Europe, etc. It is
evident that their eager intention to strive and catch up with the pace of far more
advanced economies from the European Union would not be entirely h
 armonized,
if all long-term change management dimensions did not pay intensive attention to
the following CEE developmental challenges:
Each business or institutional change initiative is expected to have a place in the
overall framework of integration of complementary changes, especially due to:
- the lack of sufficient resources in the majority of CEE countries, on the one hand,
and,
- diversified capabilities in the majority of the population for comphrehensive and
intensified social and environmental development, on the other.
The sustainability orientation of the internal CEE initiative should be e ntirely
supported by a broader external manifestation of regional and supra-regional
cooperating initiatives, among which the OBOR -One Belt One Road Initiative- has
intensive absorptive capacity, mostly in the fields of:
- modality for economic changes and transformations, as cornerstone for a latter
advancements in the fields of
- education and science,
- culture,
- environmental challenges, etc.
Within the global sustainability framework, known as Agenda for sustainable
development 2030 -articulated through the Millennium development goals (MDG)
as the broadest developmental pathway for each modality of 
inter-regional,
inter-national cooperation and integration- and with the application of the

Strategy for Education and Training of the European Union, known as Strategy 2020
-consisting of the prevailing indicators for crucial developmental approaches in the
most advanced European economies for the most important success factor, i.e. their
human capital- the tendency for increasing the significance and applicative effects
within the OBOR – CEE countries should be recognised as a potential solution for
the CEE cooperative sustainability challenges:
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Developmental models of countries involved in the OBOR Initiative, especially
the economic one, may be altered by transferring management sustainability systems
from the initiator of the OBOR Initiative, i.e. China, towards the CEE countries,
especially the Western Balkan countries. As such, this is expected to produce
sustainable economic changes in the fields of:
- prevalent management model,
- leadership development and team performances,
- analysing success indicators, etc.
There may be strategic shifts regarding educational, research and environmental
aspects to implement sustainable social practices largely relying on the cooperative
model of higher benefits due to increased human capital value, and
There may be cultural attempts to validate the contemporary necessity of
i ncreasing trust, respect and confidence among culturally diversified environments,
as well as to reshape cultural modalities for developing joint developmental
programmes primarily on a supra-national basis.
Nevertheless, harmonised development of the integrative challenges presented
above could be effectively implemented by:
- determining the most applicable complementary changes, on the one hand, and,
- training and coaching for the abilities to behave like a sustainable, responsible
organisation or institution within a rapidly changing environment, not only nationally,
but also regionally and internationally, on the other.
Sustainable management of crucial pre-conditions for intensive cooperation
within the 16+1 mechanism – changes required, and outcomes expected
1. Creating a sustainable environment through the OBOR Initiative for an enhanced
cooperative development model between China and CEE countries
Undoubtedly, every systematised and holistic management effort for stimulating
and benefitting from the fundamental, inter-regional cooperative 16+1 mechanisms
should follow the fundamental Cooperative Development China – CEE expectations,
illustrated in the following Table 1.
The potential for more intensified and diverse cooperation in China – EU
relationships in general, particularly with CEE countries, is of multi-dimensional
and inter-functional significance, and, therefore, should be analysed through its
developmental and cooperative capacity, using a holistic, analytical and research
framework and respecting the main sustainability features distinctive of the OBOR
Initiative.
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Table 1. Levels of Cooperative Development China – CEE expectations2

The process of creating a sustainable environment for business and institutional
forms of cooperation should substantially relate to the prevalent integrative potential
for more intensified and sustained China – CEE relations, predominantly determined
through the following indicative features:
1. The obvious Chinese tendency for behaving on a global basis, should be a ccompanied
by enhanced regional cooperative mechanisms; in other words, the cooperative
model would not achieve its sustainability goals if it entails, in the majority of
projects, only direct cooperative forms between China and specific developing
countries, but would result in higher developmental influence if accompanied
by several China regional country partners, mostly due to the mechanisms for
balanced and adjusted transfer of skills and experiences leading to urgent and
faster adoption of EU criteria through sustained and multi-dimensional Chinese
practices. This leads to more prosperous and sustained regional CEE development,
2. The precise spheres for cooperation would largely differ between the corpus of CEE
countries, in both intensity and depth for sustained cooperative modalities,
indicating that CEE countries that are also EU member states should pay
serious attention to regional and supra-regional developmental needs, especially
considering that the developmental experience is expected to spread faster among
Balkan non – EU member states, in order to establish a broader zone for increased
regional cooperation and further EU integration,
2. Data-source: Authors’ analytical framework of the 16+1 Cooperative mechanism.
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3. Following the developmental approaches within the OBOR Initiative member
countries, it is perceived that national economies of CEE countries possessing more
experience in project management models, particularly concerning infrastructure,
energy, transportation, communication, finance, etc., as, for instance, China,
which is actively present at the moment in the majority of Western B
 alkan countries
and dominates infrastructure investments, would be the leaders of integrating
cooperative tendencies, especially in regard to transfer of know-how, new business
models, restructuring the portfolio of products or services, raising public awareness
and enhancing responsibility in public-private sector cooperation, etc.
While developing a sustainable environment for increased cooperative potential,
when analysing individually and regionally all fundamental country members of the
16+1 Initiative, it is useful to emphasize the most necessary business and institutional
practices deriving from the China – CEE countries relationship, that serve as a
pre-requisite condition for every aspect of sustainable development; these practices
are best illustrated by the expected deliverables from the China – CEE cooperative
developmental model proposed:
- Establishing a clear relationship between the cooperative objectives and
the cooperative outcomes: It is quite recommendable for each cooperating
country to understand and apply such cooperative techniques, skills and
experiences that would best enable and increase the level of their capacity
for a multi-dimensional evaluation of all effects derived from cooperative
activities between CEE countries and China;
- Developing an experiential cooperative model: Each advanced sustainability
modality is expected to focus on several cooperative outcomes, which means
that the combination of applied techniques and skills should incorporate not
only transfer of contemporary methodologies, but also immense applicative
business and institutional developmental concepts and models, realised
through a separate cooperative approach between CEE countries and China,
especially on a regional basis;
- A systematic approach for analysing, creating and evaluating the e ffectiveness
and efficiency of all sustainability programmes for cooperation: as such, this
enables all cooperating countries to develop improved change processes
and behaviour for their existing activities in order to establish continuous
implementation of complementary changes. The approach should possess
multiple and inter-dependent sustained implications in at least 2 of the 3
sustainability pillars (2/3 success rule), i.e. economic, social or environmental;
- Increasing mutual inter-sector developmental influence from advancements
in distinctive investment fields: The continuing character and implications
of majority y infrastructure, sector-based projects are aligned with potential 
advancement in the social and environmental spheres, particularly
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 ecause the ehnanced cooperative OBOR mechanism between China and
b
CEE countries influences the quality of life and the stability of systems in all
partner countries involved;
- Building sustained cooperative network partners: One important success
criterion for current and future implications from the OBOR Initiative, as
a whole is related to enabling a sustainable cooperative network of specific
businesses or institutions that undertake, on a continuous basis, managerial
actions that encompass a long-term cooperative perspective, predominantly
aiming at increasing the scope and quality of competitive economic sectors at
all CEE partner countries involved;
- Acquiring focused and competitive intra-sector skills and experience: This is
recommended and quite useful for the process of designing and developing
long-term sustainable cooperative programmes within the China – CEE
countries mechanism, as well as for advancing the leadership profiles of
business and institutional managers; it also makes it possible to select and
develop focused intra-sector competences, skills and analytical frameworks,
particularly in complementary economic sectors, in order to support the
value- chain system creation and further development, mostly in the sectors
that constitute the essence of a country’s national competitive economic
infrastructure.
Principally, the Sustainable Development Goals UN Framework clearly stipulates
that the process of trying to increase competitiveness and sustainability will
include mobilization of financial resources as well as capacity-building and transfer
of environmentally sound technologies to developing countries on favourable terms,
including concessional and preferential ones, as mutually agreed. Public finance, both
domestic and international, will play a vital role in providing essential services and
public goods and in catalysing other sources of finance (UN, 2015).
In this concept, while managing developmental national challenges, it is i nevitable
that, by relying greatly on the might of its growing economy, the entrepreneurial
spirit of Chinese business people and the attractiveness of its adjustable and scalable
development model, China is now ready to offer the developing world a new kind of
unit based on the new rules for political and economic globalization it is currently
seeking to set (Mikhalev, M., 2017).
The prevalent model for advancing the development of CEE countries using
the Chinese experience has been predominantly determined as harmonized on
a regional and international basis. Therefore, it is widely perceived that economic
studies have attested the importance of infrastructure investment in reducing p overty, as
infrastructure investment can improve economic productivity, boost economic growth,
and accelerate mobility of labour from low-productive sector to high-productive sectors,
leading to increase in employment and earnings to the poor. Infrastructure investment
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can also improve the opportunity of the poor to have access to health and education,
thus enhancing human development (Hong, P., 2016).
It should be emphasised that regardless of the framework for enabling i ntensified
partnership within the 16+1 mechanism, internal national change capabilities of
CEE countries still remain as one of the limiting factors for intensive and c ooperative
development, especially on a short term basis. This prevalent opinion is manifested
through the fundamental developmental premise that national regulations or
self-regulatory measures will improve environmental performance to some extent, but,
in the absence of significant change of expectations from the initiative, the thrust and
pull under the governance arrangements framework remain weak, and there is still
room for strengthening the small-scale ‘green’ norms supported by institutional norms
and incentive (Solmecke U., 2016).
Nevertheless, the potential for stimulating cooperation between CEE partner
countries and China lies, to a great extent, in creating and sustaining a developmental
model for managing complementary changes, in order to unify, as much as possible,
the developmental cooperative implications in sustainable sectors and the e mployees
involved.
2. Managerial implications from complementary changes in China–CEE countries
relations
In order to enable a sustainable basis for developing a model of complementary
business and institutional changes, the initial prerequisite condition is, in fact,
managerial determination to introduce an organic, rather than mechanistic r elationship
between CEE countries and China, aimed at identifying and analysing the potential
of the real-not only nominal- sources for the competitive capacities and advantages
aspired by CEE countries.
In accordance with the established practice of organising an annual summit of
China – CEE countries, at the one organised in Budapest, Hungary, in November
2017, the implementation of 16+1 cooperative mechanism was evaluated as
follows: 5 Years have passed and together we have made great achievements in p olicy
consultation, economic cooperation, cultural exchanges, and in many other fields
(Jielong Duan, 2017).
Therefore, the nature of necessary complementary changes would best be
illustrated through the complementary character of changes needed in the majority
of CEE countries:
Complementary processes and behaviour originate from the constitution and
application of complementary teams of expert individuals, i.e., a composition of
individuals who can have different functional and professional expertise and bring
added value to the overall process of determining cooperative challenges, designing the most easily applicable solution, implementing it, all the way to the level of
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a ssessing and evaluating the overall impact, from a regional, national, o
 rganisational/
institutional or individual point of view;
Complementing the tendencies for external adaptation with ones focused on internal
integration, in accordance with the Adizes change management 
methodology,
which illustrates that each sustainable form of cooperation between China and
CEE c ountries is expected to further orient and accommodate future changes in
the legislative framework in a direction that is crucial for sustainable planned and
continuous modalities of changes, as a pre-requisite condition for cooperative
development between China and CEE countries;
Complementary changes in CEE countries should support the cooperative
mechanism and they are fundamentally perceived as a managerial attempt to i ntegrate
inclusive and sustainable change management techniques, on the one hand, with the
imperative of achieving the institutional stability and policy predictive features, on
the other, provided that the actual cooperation within the China–CEE countries
relationships adds value to the economic perspectives of all sub-regions within CEE
countries, while also overcoming the majority of institutional obstacles to ensure
enhanced and supportive sustainable cooperation;
Complementary managerial implications of the intended cooperative development
lie in the core economic outcomes woven in the overall cooperative capacity of China –
CEE countries; these are illustrated below (Haggai, 2016):
- Promotion of local manufacturing and nationally distinctive industries, as well
as expanding markets – entailing efficient integration of resources, especially
natural and renewable, recycling, and horizontal, vertical and 
diagonal
integration of markets, whether national or, and in particular, newly created
regional ones within CEE member countries;
- Increased economic performance and productivity – this is closely c onnected
with policy coordination, increased economic dependence, liberation of
economic factors, a transparent model for measuring efficiency, especially,
productivity of joint cooperative projects between China and CEE partner
countries, etc.,
- Lowered transactional costs, increased employment, particularly of highskilled employees and enabling the concept of welfare states - linked to
increased application of total quality management techniques, 6 Sigma,
lean management, integrated business models of quality of work and life,
rebalancing the growth and developmental model in accordance with sectors
of the highest degree of cooperative outcomes, in quantity and quality terms,
etc.,
- Increased regional cooperation and connectivity, integrated joint projects, as
well as trade facilitation – i.e., an open, inclusive and balanced management
cooperative model, which considers that the majority of MNC’s perceive the
CEE region as a single market with distinctive national economic features
expected to be of a regionally supportive, rather than exclusive, character.
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In order to acquire and utilise as many of complementary change management
concepts above as possible, it is quite recommendable to integrate the fundamental
pillars that are an integral part of the sustainable development model, as illustrated in
Table 2 below:
Table 2. Fundamental pillars of the sustainable developmental model3

The integration of these key sustainable development pillars creates a stimulating
environment for managing complementary changes in a distinctive cooperative model,
nationally and regionally, through persistent and consistent integration of factors
crucial for sustainable cooperation success.
II. Developing an applicative pathway for qualitative enhancement of the
cooperative potential within the OBOR Initiative in China–CEE countries
3. Benchmarking current successful cooperating developmental practices within the
OBOR Initiative
The managerial concept of proper selection and integration of the most influential
external and internal factors pre-determining potential success of the fundamental,
3. Data source: Adapted according to the Sustainable Development Solution Network, 2015, at
http://unsdsn.org.
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cooperative mechanism 16+1 between China and CEE countries, crucially relies on
the cooperative sustainability pathways achieved:
Having in mind that the initial OBOR Initiative included around 60 countries -it
currently numbers 138- and a total of 63% of the world population, as opposed to
the initial OBOR contribution amounting to 29% of the world GDP value (Wang,
2014), each one of the participating CEE partner countries expects that this c ooperative
mechanism will have a clearly positive impact on raising their overall GDP, while it will
also contribute to transferring professional expertise, predominantly in the fields of
infrastructure, transport, logistics and investment management;
In order for the number and quality of the sectors involved to rise within the
cooperating China–CEE countries mechanism, various types of development

channels towards a more sustainable direction will be obviously needed but not easy
(Shu, 2016); far more is dependent on identifying and applying, as much as possible,
measurable and sustainable economic, social and environmental incentives, especially
combining a set of regulations, on national, regional and local levels, within the period
spanning from the initial to the lasting effects arising from the joint cooperative projects
implemented;
In accordance with the strong determination of the Chinese creator of the
OBOR Initiative, namely, President Xi Jinping, the principle of the desirable i nclusive
development is often applied in the form of joint contribution, broad developmental
consultation and shared benefits, particularly referring to the necessity for clear
sustainable determination of cooperative objectives, implementing methodologies,
as well success indicators;
While developing the concept of the OBOR initiative, one of the crucial changes
has been placed in the Chinese paradigm of ‘going global’. In-depth analyses of the
content of this modern economic and business approach identifies that ‘going global’
was first proposed in 1996; the broader notion of “going global” includes the export of
labour services, goods and services, international finance as well as foreign investment
and other business. The narrow sense of “going global” refers to enterprises entering
global markets through investment and participating in international competition and
cooperation (Yang, K. & Tang, L., 2016);
In order to identify future prospects for China–CEE countries, it is highly
recommendable to pay particular attention to the 4 Pillars of the EU–China Strategic
Agenda 2020 presented below:
- Foreign and security policy,
- Cooperation in trade and investments,
- Connectivity, ICT and innovation,
- Visa facilitation and increased flows of tourism; student mobility, academia
and cultural cooperation (Schweisgut, H. in EU-CHINA, Relations: new
directions, new priorities, 2016).
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Establishment of fundamentally new and sustainable financial institutions,
such as the New China-led financial institutions established – the New Development
Bank (US $50-100 bill.), the Contingent Reserve Facility (US $ 100 bill.), the Asian
Infrastructure and Investment Bank (US $ 100 bill.) and the New Silk Road Fund (US
$ 40 bill.), (Chibber, A., 2017);
If we conceptually inter-combine the 5 sustainable pillars of the OBOR Initiative,
i.e., policy communication, road connectivity, unimpeded trade, money circulation
and cultural understanding, with the 6 sustainability pillars of the 16+1 China–CEE
countries mechanisms, i.e. infrastructure, transport, investments, education, science
and culture, we can clearly identify that in various EU member states of the OBOR
initiative, the domestic country potential in the cooperative segments described above
varies mainly due to the focal developmental policy tendencies, as well as to the
objective obstacles to more intensive project developments that can generate higher
added value, predominantly related to human resources potential;
If each and every category of the Sustainable Development Goals (SDG) is
analysed from the view point of its national implication, we can identify that their
fundamental influence is in the segment of policy development -from institutional point
of view- as well as in the modalities for financing new and advanced t echnology transfer;
this clearly attracts attention to the need for higher and more intensive transfer of
modern management, marketing, technology, research, and similar techniques, skills,
abilities and expertise from China to CEE countries, in order for the latter to achieve
sustainability following the implementation of each particular joint project.
All of the above cooperative sustainability pathways have been taken into
consideration in detailing the OBOR Initiative mechanism, which would be best
illustrated through current best practices for sustainable development:
- Of the 6 economic corridors which form an integral part of the OBOR Initiative,
as well as of the contemporary Maritime Silk Road, 2 are related to Europe as a
continent, namely the New Eurasia Land Bridge and the 21st Century Maritime
Silk Road, of which the latter featured in the OBOR Initiative as concerning the
inclusion of developing Balkan countries;
- Over the previous period of implementing the OBOR Initiative, Chinese
enterprises, for instance in 2015, signed more than 4,000 project contracts in
the 60 partner countries involved, the majority of which on a bilateral basis,
amounting to 92.6 billion US$ (Shah, 2016),
- The Chinese strategy concerning the expanding processes throughout Europe
coincided with European Union plans to stimulate economy lagging behind in
the wake of the global economy and financial crisis; besides, it aspires to deepen
the single market with a new investment plan (EU, 2015), which, in fact, is
in line with Chinese investment activities within the cooperating mechanism
between China and CEE partner countries.
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Finally, it is evident from the entire analysis that the overall intention of the C
 hina–
CEE countries mechanism is to create and develop a joint sustainable developmental
model for overall closer cooperation, especially through determining sectors of joint
economic, social, educational, scientific, cultural, as well as environmental interests.
Conclusion
Every business or institutional change initiative is expected to be a piece in the
overall framework of integration of complementary changes, especially given the
lack of sufficient resources in the majority of CEE countries, on the one hand,
and the diversified capabilities in all fields of the entire social and environmental
development, on the other.
Within the global sustainability framework, known as the Agenda for
sustainable development 2030, and specifically articulated, through the Millennium
development goals, as the broadest developmental pathway for each modality of
inter-regional cooperation and integration and the application of the European
Union Strategy for education and training, known as Strategy 2020, and comprising
the main indicators for crucial developmental approaches in the most advanced
European economies for the most significant success factor, i.e. human capital, the
tendency for reinforcing the importance and applicative effects within the OBOR–
CEE countries encounters several cooperative sustainability challenges. Some
of them are the altered developmental models of the OBOR Initiative countries,
especially the economic one, which may strategically shift the educational, research
and environmental focus to sustainable practices largely relying on the cooperative
model. This model may be highly beneficial due to the increased human capital
value and may attempt to c ulturally validate the current need for increasing trust,
respect, and confidence among culturally diversified environments.
The integrative potential for more intensified and sustained China–CEE relations
indicates that the apparent Chinese tendency to be an active player on a global basis
should be accompanied by enhanced regional cooperative mechanisms; the precise
spheres for cooperation would largely differ within the main body of CEE countries,
where it is perceived that the national economies have richer experience in project
management models, particularly concerning infrastructure, energy, t ransportation,
communication, finance, etc. For example, China is currently actively present in
developing countries, dominantly with infrastructure investments, which would lead
to several integrating cooperative tendencies, especially in transferring know-how,
new business models, restructuring the portfolio of products or services, raising
higher public awareness and responsibility in public-private cooperation, etc.
The deliverables expected from the proposed China–CEE cooperative
developmental model, principally relate to establishing a clear relationship between
the cooperative objectives and the cooperative outcomes, developing an experi-
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ential cooperative model, a system approach for analysing, solving and evaluating
the effectiveness and efficiency of all sustainability programmes of cooperation,
increasing mutual inter-sector developmental influence from advancements in

distinctive investment fields, building sustained cooperative network partners,

acquiring specific, competitive skills and experiences, etc. The overall cooperative
capacity of the China–CEE countries mechanism lies in the promotion of local
manufacturing industries and expanding markets, increased economic performance
and productivity, lowered transactional costs, employment and welfare, regional
connectivity, integration, trade facilitation, etc.
Finally, if we conceptually inter-combine the 5 sustainable pillars of the OBOR
Initiative concerning policy communication, road connectivity, unimpeded trade,
money circulation and cultural understanding, with the 6 sustainability pillars of the
16+1 China– CEE countries mechanism, i.e., infrastructure, transport, investments,
education, science and culture, we can clearly identify that, in various EU m
 ember
states of this initiative, domestic country potential in the cooperative segments
described above varies mainly due to focused developmental policy tendencies,
as well as to objective obstacles to more intensive project developments that can
generate higher added value, predominantly due to human resources potential.
The Chinese strategy concerning the expanding processes throughout Europe
coincided with the European Union plans to stimulate the economy lagging behind
in the wake of the global economy and financial crisis, while it also aspires to deepen
the single market with a new investment plan which, in fact, is in line with Chinese
investment activities within the 16+1 mechanism between China and CEE partner
countries.
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and economic structures between countries. Another unique contribution is to
include portfolio equilibrium along with physical wealth and other assets (such as
gold and diamond) in the multi-country growth model. We develop a multi-country
model of wealth and environment as endogenous variables, along with government
intervention in environmental protection. Governments collect taxes from different
sources of producers’ outputs and consumers’ income. We apply Zhang’s alternative
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1. Introduction
The world is well-connected, both economically and environmentally. The current
pandemic shows how one occurrence in some unknown part of the world has caused
global social and economic changes. Changes in savings and improved p
 roductivity
in one region, such as East Asia, have great impact on the global economic
geography. As economy has been becoming increasingly more complex, households
deal with portfolio choices. It is obvious that pollution is no more a local or national
concern. Economies with large populations, such as China and India, have serious
implications on the global environment if their economies are further e xpanded.
Low costs of transportation, fast flow of information, g lobalised education, and
widely spread, culture-independent, rational, and scientific knowledge have
changed how basic economic laws function globally. Price equalisation theories
have become more valid, after one excludes frictions, such as trade barriers, various
taxes, and tariffs. The world economy is becoming a village due to these changes. As
the world becomes more closely interdependent, it is important to develop a global
growth model that takes account of interdependence between these variables across
countries and over time.
The main purpose of this paper is to study global economic growth against
national capital accumulation and environmental change in conditions of free
international trade. The paper addresses issues related to changes in inequalities of
income, and wealth, and economic structures between countries. Another unique
contribution is to include portfolio equilibrium along with physical wealth and other
assets (such as gold and diamond) in the multi-country growth model. We develop
a multi-country model of wealth and environment as endogenous variables along
with government intervention in environmental protection. Governments collect
taxes from different sources of producers’ outputs and consumers’ income.
A main character of many contemporary economies is that households hold
many assets, such as housing, land, stocks, precious metals, gold, cash in different
currencies, in their portfolios. The complexity of a portfolio is increased in many
parts of the world (e.g., Uhler and Gragg, 1971; Agell and Edin, 1990; Cobb-Clark
and Hilderbrand, 2009; Gaudecker, 2015). What was described by Guiso et al.
(2002) is applicable to the current state of relevant literature on analysis of p
 ortfolio
equilibrium: “Until recently, researchers in economics and finance paid relatively
little attention to household portfolios. Reasons included the tendency of most
households to hold simple portfolios, the inability of the dominant asset pricing
models to account for household portfolio incompleteness, and the lack of detailed
databases on household portfolios in many countries until the late 1980s or 1990s.
Now, however, the analysis of household portfolios is emerging as a field of vigorous study.” Although household portfolios are frequently modelled on microeconomic grounds, there are only a few theoretical growth models that explicitly take
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account of m
 ultiple assets and portfolio equilibrium. An original contribution of
this paper is to introduce portfolio choice equilibrium into the neoclassical growth
theory into the endogenous environment. For the purpose of modelling simplicity,
portfolio choice refers to the decision on holding physical wealth and gold. It can be
shown that we can easily generalise gold to include other assets, such as land, stocks,
diamond, and the like (e.g., Zhang, 2020).
Economic growth and environmental changes have increasingly drawn attention
in public debates and academic literature papers. Global warming is a main concern
of many governments. It is easy, nowadays, to see that economic and e nvironmental
systems have a close interactional relationship. Rigorous economic theory still
lacks a deep analysis of the significance of the environment in economic growth.
It is c rucial to study the economic system as an integrated whole rather than an
unconnected subsystem. This study introduces endogenous environment into a
multi-country growth model along with endogenous wealth and portfolio equilibrium.
The environment is affected by production and consumption. Many studies have been
conducted to examine the interdependence among economic growth, consumption,
and the environment (for instance, Ploude, 1972; Forster, 1973; John and Pecchenino,
1994; Lamla, 2009; Prieur, 2009; Tsurumi and Managi, 2010; Gassebner et al. 2011; and
Lin and Liscow, 2012). As pointed out by Fullerton and Kim (2008), existing research
has proposed different models for analysing different questions in a non-integrated
way. We make a contribution to the literature of interdependence between growth and
the environment by examining growth, trade, and environmental change within an
integrated framework.
We model capital mobility and trade on the basis of neoclassical growth theory.
National economies are composed of Uzawa’s two-sectors plus one environmental
sector. We model the trade pattern on the Oniki-Uzawa trade model. We synthesise
these approaches within an integrated framework by applying an alternative approach
to consumer behaviour according to Zhang (1993, 2005). The model is a synthesis
of two models recently proposed by Zhang. Zhang (2014) developed a global growth
model on the basis of neoclassical growth theory. Zhang (2016) examined the value of
gold and portfolio equilibrium conditions in the global market within a global growth
equilibrium framework. This paper makes a synthesis of the main ideas in the two
models. This paper is organised as follows. Section 2 defines the global growth model
of portfolio equilibrium with endogenous changes in capital and the e nvironment.
Section 3 shows that the J-country global economy is described by 2J differential
equations. Section 3 also simulates the model and depicts the movement of the global
economy. Section 4 conducts a comparative dynamics analysis with regard to certain
parameters. Section 5 concludes the study.
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2. The global growth model based on wealth, the environment, and gold
This study is concerned with a global economic system composed of J national
economies, indexed by j = 1, ..., J. Each national economy consists of three s ectors:
the capital goods sector, the consumer goods sector, and the environmental sector.
National economies produce globally homogenous capital goods. We model the
environment sector according to Zhang (2014). Each country’s environment s ector is
financially supported by the national government. The national government c ollects
taxes from producers and consumers. We model capital goods and consumer goods
sectors on the Uzawa two-sector model (Uzawa, 1961; Burmeister and Dobell, 1970;
Azariadis, 1993; Barro and Sala-i-Martin, 1995). Trade is described according to the
Oniki-Uzawa model (Oniki and Uzawa, 1965). We add the environment sector to
the Oniki-Uzawa trade model. The consumer goods sector is not globally tradable.
Assets are owned by households. Saving is undertaken only by households. Households distribute disposable income proposed by Zhang (2005) to consume and save.
All input factors are fully employed. It is assumed that there is a fixed amount of gold
in the world. Gold is owned and used by households. Gold can be sold in free m
 arkets
without any friction and transaction costs (Barro, 1979; Barsky and Summers, 1988;
and Chappell and Dowd, 1997). The price of capital goods is a unit. We measure
prices in terms of capital goods. The wage and interest rates are determined by their
marginal values in perfectly competitive markets. We assume that trade is free. We
omit possible transaction costs. This implies the interest rate is identical throughout
the world economy. Capital goods and labour are used as input factors in the three
sectors. We introduce:
Nj country j's fixed population;
K(t) capital stocks of the world economy;
total capital stock employed by country j and value of physical
Kj(t) and
wealth owned by country j;
Ej(t) level of pollution in country;
i, s and e subscript index standing for capital goods sector, consumer goods sector,
and environment sector;
Njm(t) and Kjm(t) labour force and capital stocks employed by sector m in country j;
m = i, s, e;
Fjm(t) output level of sector m in country j;
wj(t) and pj(t) wage rate and price of consumer goods in country j;
r(t) and pg(t) (internationally equal) rate of interest and price of gold;
and
value of physical wealth and amount of gold owned by a typical
household in country j;
cj(t) consumption level of consumer goods by the typical household in country j;
fixed tax rate in sector m and
τjm and

W.-B. ZHANG, South-Eastern Europe Journal of Economics 2 (2020) 197-216

201

τjw and
tax rate on wage income in country j and
τjc tax rate on consumption; and
δkj fixed depreciation rate of capital in country j;
Capital goods sectors
Production of capital goods sector in country j is specified as follows:
(1)
where Aji, αji, and βji are positive parameters. We use Γji(Εj) to describe how the
e nvironment affects the productivity of the capital goods sector. We will specify this
function when simulating the model. The marginal conditions imply that
(2)
Consumer goods sectors
Production in the consumer goods sector is modelled as:
(3)
where Ajs, αjs, and βjs are parameters and Γjs(Ej(t)) is a function of the environment. The
marginal conditions are given as:
(4)
Modelling change in the environment
Following Zhang (2014), we specify changes in the environment as follows:
(5)
in which θji, θjx, θj, and

are positive parameters and
(6)

is a function
where Aje αje, and βje are positive parameters, and
of Ej(t). We use θjiFji to model pollutant emission during production processes. It is
assumed that emission is linearly positively proportional to the output level (Gutiérrez,
2008). Parameter θji implies that in consuming one unit of the goods quantity θji is
left as waste. We use θjm Fjm to measure pollutants emitted by sector θjm. Emission of
pollutants by consumers is θj Cj. We use parameter to measure rate of natural pu-
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rification. Term
measures the rate at which nature purifies the environment. We
use
to reflect that the purification rate of the environment sector is positively
related to capital and labour inputs. Term Γje means that purification efficiency is
related to stock pollutants. We take account of possible pollution of country j for all
countries with Ωj((Eq)). Transboundary pollution has been well-studied in literature
on international pollution (e.g., Copeland and Taylor, 1994; Ono, 1998; Schweirger and
Woodland, 2008; and Suhardiman and Giordano, 2012).
Portfolio choice equilibrium with physical wealth and gold
We model portfolio choice equilibrium against physical wealth and gold according
to Zhang (2016). Gold is owned only by households. Gold is sold and bought in free
markets. There is neither friction nor transaction cost in markets for gold. There is
neither loss nor depreciation of gold. Households choose physical wealth and gold.
To model equilibrium conditions for gold, we assume that households can ‘rent’ it in
free markets for ‘decoration’ use. The representative household gold is used either for
decoration or rented to other households. We represent rent of gold by Rg(t) in global
markets. Consider now an investor with one unit of money. S/he can either invest in
capital goods, thereby, earning profit equal to the net own-rate of return or invest in
gold, thereby, earning profit equal to the net own-rate of return Rg(t)/pg(t). As capital
and gold markets are at portfolio equilibrium in free markets, two options must
yield equal returns, i.e.
(7)
Consumer behaviours
This study applies Zhang’s utility function and concept of disposable income to
analyse behaviour of households (Zhang, 1993; 2005). There are three variables for
households to decide on consumption levels of goods and gold, and on how much
to save. The total value of wealth owned by a household αj(t)is the sum of two assets’
values:
(8)
The household’s current income from interest payments, wage payments, and gold
is:
interest income
The per capita disposable income is the sum of the current disposable income and
the value of wealth. We have:
(9)
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The disposable income is distributed between saving and consumption. Saving sj(t)
originates from disposable income. We have the budget constraint:
(10)
The household decides on sj(t), cj(t), and

Zhang’s utility function is as follows:
(11)

is a function related to the environment, ξ0j is the propensity to
where
consume goods, γ0j is the propensity to use gold, and λ0j the propensity to own wealth.
It should be noted that some studies examine how the environment directly affects a
household’s decision (e.g., Selden and Song, 1995; Balcao, 2001; Nakada, 2004; and
Munro, 2009).
Household maximises subject to budget constraint (10) yields
(12)
where

Change in wealth
The change in a household’s wealth is equal to savings minus dissaving, that is
(13)
Household own all gold
Globally, households own all the gold:
(14)
Gold is fully utilised
The total amount of gold used for ‘decoration’ equals the total gold in markets
(15)
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The environment sector’s input factors
The government uses up tax income on employing labour force and capital stock.
The government combines taxes from producers and households. Government tax
income is:
(16)
The government budget means:
(17)
The government employs labour force and capital stocks to ensure that the purification rate is maximised under budget constraints. The government’s problem is
formulated as

Marginal conditions imply:
(18)
in which

Demand and supply
The equilibrium condition for consumer goods implies:
(19)
National labour and capital are fully employed:
(20)
The value of global capital stock equals the value of global physical wealth
(21)
The change in global capital equals total capital output minus global capital
depreciation
(22)
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where

The model is completed. From a structural point of view, the model is general in the
sense that some well-known models in economic theory, such as the Solow growth
model (Solow, 1956), Uzawa’s two sector model (Uzawa, 1961), and Oniki-Uzawa
trade model (Oniki and Uzawa, 1965), can be considered as its special cases.
3. Global dynamics
As the global economy is composed of any (finite) number of national economies
and there is free trade between countries, the dynamic system is highly dimensional.
We show properties of the system by simulation. The following lemma shows that
the dimension of the dynamic system is twice the number of countries. We provide a
computational procedure for calculating all variables at any point in time. We define
a new variable z1(t):

Lemma
The dynamics of the world economy is determined by 2J differential equations with
z1(t), {αj(t)} and (Ej(t)) where {αj(t)} = (α2(t), ..., αj(t)) and (Εj(t)) = (E1(t), ... , Ej(t) as
variables:

(23)
in which Φj and Ωj are unique functions of the 2J variables. The functions are provided
in the Appendix. Moreover, the other variables are uniquely determined as functions
of the 2J variables through the following procedure: r(t) and wj(t) with (A2) → pj(t)
from (A4) → a1(t) by (A20) → Kj(t) by (A17) → Nji(t) and Nje(t) from (A11) → Njs(t) in
from (A5) → Fji(t), Fjs(t) and Fje(t) by the
(A7) → Kje(t), Kjs(t), and Kji(t) in (A1) →
definitions → cj(t) and sj(t) from (12) → Yje(t) = wj(t) Nje(t) / βje → K(t) = ΣjKj(t) →Rg(t)
by (12).
by (A21) → pg(t) by (7) →
We can follow the computational procedure to show the movement of the global
economy with any number of countries. We now examine a -country global economy
by simulation. As in Zhang (2014), the functions related to environmental quality are
specified
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We require
and
lution functions are specified as:

. As in Zhang (2014), the transboundary pol-

The transboundary pollution functions mean that any country’s
We require
environment may be affected by all other countries. We consider the transboundary
pollution rate is linearly related to pollutant source countries. We specify the parameters
as follows:

αji = 0.31, αjs = 0.33, G = 1, γ0j = 0.005, θjs = 0.1, θjq = 0.01, j, q = 1,2,3.

(24)

We fix the total amount of gold in the world as one unit. The populations are
respectively 3,3 and 30 in order. Country 3 has the largest population. The total
productivity factor of the capital goods sectors is, respectively: 1.7, 1 and 0.8. The
total productivity factor of the consumer goods sectors is, respectively 1.5, 0.9 and
0.7. The total productivity factor of the environment sectors is, respectively 1.2, 1
and 0.9. Country 1’s propensity to save is the highest; country 2's comes next and
country 3’s is the lowest. Tax rates on consumption level are one percent. Tax rates on
production sectors and interest income of wealth are one or two percent. We simulate
the model with the following initial conditions:
z1(0) = 0.12, α2(0) = 3, α3(0) = 2.3, Ε1(0) = 10.5, Ε2(0) = 10, Ε3(0) = 55.
The motion of the variables is plotted in Figure 1. In Figure 1, the global output is:
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Figure 1. Motion of World Economy

The global output and capital stock are enhanced from the initial state. National
economies employ more physical capital. Sectors in different countries experience
different paths of economic development. The capital goods sectors of countries 1
and 2 produce less output and employ less the two input factors. The capital goods
sector of country 3 produces more output and employs more the two input factors.
The consumer goods sector of countries 1 and 2 produce more output and employ
more the two input factors. The consumer goods sector of country 3 produces less
output and employs less the two input factors. The three economies also experience
different paths of environmental changes. Country 3’s environment deteriorates.
The other two countries’ environmental conditions are slightly changed. The rate
of interest falls. The price of gold rises and the rent of gold changes slightly. All the
wage rates are increased. All service charges are lowered. Country 1’s consumption
levels of goods and gold and level of wealth are increased. Country 2’s consumption
levels of goods and gold and level of wealth per household change slightly. Country
3’s consumption levels of goods and gold and level of wealth per household are
reduced.
From Figure 1, we see that the system is approaching a stationary state over time.
This implies the existence of an equilibrium point. We identify the values of an
equilibrium point
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We calculate the six eigenvalues at the equilibrium point:
The equilibrium point is locally stable. This result is important as it confirms the
validity of comparative dynamic analysis.
4. Comparative Dynamic Analysis
We followed the movement of the global economy. We now deal with how any
exogenous changes affect global economy and national economies. We define a v ariable
which represents the change rate of variable x(t) in percentage due to changes
in the specified parameter.
4.1. Country 1’s propensity to use gold rises
We are first concerned with how the global economy is affected when country 1’s
propensity to use gold rises as follows: γ01:0.005
0.007. The simulation result is
plotted in Figure 2. As country 1 increases its preference for gold for decoration, the
price and rent of gold are enhanced. Country 1 uses more gold, while the other two
economies use less. Prices of consumer goods fall. Country 1 consumes less and has
less wealth, while the other two economies’ consumption levels and levels of wealth are
affected slightly. The Global output and physical capital are reduced in association with
falling wage rates and rising rates of interest. Environmental qualities are improved in
the three economies. All economies employ less capital. Economic structural changes
are plotted in Figure 2.
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Figure 2. Country 1’s Propensity to Use Gold Rises

4.3. Environmental tax rate in country 1’s capital goods sector rises
We study impact of a rise in the environmental tax rate in country 1’s capital goods
sector as follows: τ1i:0.01 0.02. The simulation result is plotted in Figure 3. Country
1’s environment sector expands. Environmental qualities are improved in all three
economies. Country 1’s capital goods sector shrinks. Global income and wealth rise
initially and fall in the long term. Gold price and rent rise initially and fall in the long
term. Country 1’s household initially has more wealth, consumes more, and utilises
more gold, but in the long term it has less wealth, consumes less, and utilises less gold.
The behaviour of the other countries’ households is slightly affected. The rate of i nterest
falls initially and changes slightly in the long term. Country 1 has lower wage rates and
lower prices of consumer goods.

Figure 3. The Environmental Tax Rate in Country 1’s Capital Goods Sector Rises
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4.4. Country 3 increases consumption tax rate
We now study what happens in the global economy if the UE economy raises
consumption tax rate as follows: τ3c:0.01
0.03. The simulation result is plotted in
Figure 3. Country 3’s consumption of consumer goods falls and country 3’s consumer
goods sector shrinks. All capital goods sectors expand. Global income rises, but global
capital stock falls. All national economies have a better environment. Countries 1 and
2 employs more capital, while country 3 employs less capital. Gold price and gold rent
initially fall, and prices of consumer goods fall in all economies. The rate of interest
falls, and wage rates rise. In the long term environment sectors increase output levels.

Figure 4. Country 3 increases Consumption Tax Rate

5. Concluding remarks
This paper studies global economic growth against national capital accumulation and
environmental change in free international trade. It addresses issues r elated to changes in inequalities in income and wealth and economic structures b
 etween countries.
Another unique contribution is made by introducing portfolio e quilibrium between
physical wealth and other assets (such as gold and diamond) in a multi-country
growth model. The paper constructs a multi-country growth model with portfolio
equilibrium between physical wealth and gold. The multi-country model treats wealth
and the environment as endogenous variables along with g overnment intervention
in environmental protection. Governments collect taxes from different sources of
producers’ outputs and consumers’ income. The study deals not only with issues
related to changes in inequalities in income and wealth and economic structures
between countries, but also differences in e nvironmental changes between countries. We built the dynamics of a J-country world economy of which behaviour is
described by 2J differential equations. We s imulated the movement of the 3 -country
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global economy and carried out comparative d
 ynamic analysis with regards to
certain parameters. As the model is composed of dynamic interdependence among
many variables, we get relations among these variables which cannot be obtained
from partial analyses. In the paper, for instance, we show that an improvement in
one country’s environmental policy will improve all c ountries’ environment quality
but reduce the country’s economic activities. The country also consumes less and has
lower capital stock and lower wage rates. This might explain why some countries are
reluctant to make contributions to environmental improvement through enhancing
tax rates on firms. We also examine effects of changes in countries’ preferences and
technologies. As the analytical framework is robust, it can provide different insights
into the complexity of modern economic issues.
We can examine some important issues related to the interdependence between
growth and environmental change in a comprehensive manner, not only because
our theory is built on the economic mechanisms, but also because we gave the
computational procedure for plotting dynamic paths of the nonlinear dynamic
system. Although our modelling framework is truly comprehensive, it is a simplified
analytical framework and can be extended and generalised in different directions.
For instance, other forms of production or utility functions may be applied to the
economic system. Transboundary pollution may occur in other ways. There are
different ways to tax firms and households (e.g., Zhang, 2020).
Appendix: Proving the Lemma
Equations (2), (4) and (18) imply:
(A1)
in which

Inserting (A1) in (2) yields:
(A2)

in which

Equation (A2) means:
We solve the above equations
(A3)
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We, thus, solved r, wj, and zj, as functions of z1 and (Ej). Equations (3) and (4) mean:
(A4)
By (7)-(9), we solve:
(A5)
Substitute

into (19):
(A6)

Insert (A5) in (A6):
(A7)
in which we apply

and:

By (A1) and (16) we solve:
(A8)
Substitute (A7) into (A8)
(A9)
Substituting (A7) into Nji + Njs + Nje = Nj yields:
(A10)
We solve (A9) and (A10) with Njs and Nji as variables:
(A11)
where

Insert (A1) in (2) and (5)
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(A12)
From (A12) and (12) we get:
(A13)
where

By

and (A5), we solve:
(A14)

From (A14) and (A13) we get:
(A15)
where

Substitute (A15) into wj Nje = βje Yje
(A16)
Insert (A7) and (A11) in (A16)
(A17)
where

Substitute (14) into (21)
(A18)
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Substitute (A17) into (A18)
(A19)
From (A19) we determine α1 as:
(A20)
From

in (12) and (15) we solve:
(A21)

All other variables are solved as functions of and z1, (Ej), and {αj} by: r and wj with
(A2) → pj from (A4) → α1 in (A20) → Kj in (A17) → Nji and Nje from (A11) → Njs with
(A7) → Kje, Kjs, and Kji from (A1) → from (A5) → Fji, Fjs and Fje with the definitions
→ cj and sj by (12) → Yje = wjNje/βje → K = Σj Kj → Rg in (A21) → pg in (7) → in (12).
From this procedure, (A19), (5) and (11), we have
(A22)
(A23)
Taking derivatives of (A19), with respect to t and combining them with (A21),
we have
(A24)
Equal the right-hand sizes of equations (A22) and (A24):
(A25)
In summary, we have proved the lemma.
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Abstract
We estimated the effect of the GFC on remittances into 8 SSA countries from 1999 to
2019 using the Fixed Effects (FE) model. Results showed that the GFC had a positive
and significant effect on remittances. Per capita income of migrant home country
exerted a negative but insignificant effect on remittances, while per capita income
in remittance source country had a positive and significant effect; the effects of
exchange rate and inflation on remittances were positive and negative, respectively,
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1. Introduction
For Low and Middle Income (LMI) countries, remittances have come to represent
their largest foreign exchange earner. It has exceeded Official Development Assistant
(ODA) and inched close to Foreign Direct Investment in 2018 (World Bank, 2019).
The importance of remittances to many LMI countries is seen in the proportion of
their Gross Domestic Product (GDP) it accounts for. This fact is obvious in some
countries in Sub-Saharan Africa (SSA). For countries such as Liberia, Comoros,
The Gambia, Lesotho, Senegal and Cabo Verde, remittances represent 24.6 percent,
20.2 percent, 20.0 percent, 17.4 percent, 10.3 percent and 10.2 percent of their GDP,
respectively (World Bank, 2016). The World Bank (2019) had predicted that remittances inflow to LMI countries would reach $551 billion, $574 billion, and $597
billion in 2019, 2020 and 2021, respectively. However, following the pronouncement
of the coronavirus (the official name of which is COVID-19) pandemic in 2020
by the World Health Organization (WHO), the World Bank revised remittance
expectations to lower figures for 2020 in LMI countries, projecting that remittances
to LMI countries would fall by about 20% to $445 billion from the initially projected
$574 billion (World Bank, 2020).
As with the COVID-19 outbreak, the Global Financial Crisis (GFC) affected
financial flows across the world and in LMIs; according to Milesi-Ferretti and Tille
(2011), one of the effects of the GFC was its contributing to lowering international
capital flows, remittances accounting for ¾ of such capital flows from the US and
Western Europe into SSA (IMF, 2010). Potential reduction in its flow, following the
GFC, may be resulting from the shock to the labour market the crisis caused. This
effect is a result of laying off millions of workers, cuts in wages, work hours and other
benefits of those who still kept their jobs (Verick, 2011). The extent to which this,
actually, affected the ability of migrants in most GFC affected countries to remit to
households in most-remittance-dependent countries in Africa remains to be seen.
The extent to which the GFC affected remittances to LMIs and the insight that may
be gleaned from this, as the world grapples with the COVID-19 pandemic, is the
crux of this study. The GFC started in the financial sector in the US but spread to
the real economy/estate sector. It started in the US sub-prime mortgage market,
and spread to the real economy through the financial system, both in the US and
throughout the world. Before the economic crisis of the COVID-19 pandemic, the
GFC was said to have precipitated the worst recession in history since the Second
World War (Verick, 2011).
While studies, by authors such as Nyamongo, Misati and Kipyegon (2012),
Adams and Klobodu (2016), Makun (2017), Meyer and Shera (2017) Kadozi (2019),
and Sobiech (2019), have all evaluated the remittances-growth nexus in Africa and
other LMI and developing countries; other authors, such as Gupta, Patillo and Wagh
(2009), Adams and Cuecuecha (2013), Akobeng (2015), Inoue (2017), Vacaflores

E. O. AKPA et al., South-Eastern Europe Journal of Economics 2 (2020) 217-239

219

(2017), and Wagle and Devkota (2018), have studied the effect of remittances on
poverty. However, given the observation of Bakrania and Lucas (2009) that fragile
states in SSA were more susceptible to financial shocks, given their dependency on
remittances, it is worth studying the remittance effect of the GFC on SSA economies
that may be rendered fragile if their receipt of remittance declines, as it represents a
significant proportion of their GDP. Besides the GFC, studies have been carried out
on the effects of different crises on economies in Africa. For e xample, the Tunisian
revolution (the beginning of the Arab Spring) of the early 2000s necessitated the
investigation into its impact on remittances received, undertaken by E
 delbloude,
Sers and Makhlouf (2017). Their study found that the Arab Spring induced more
remittances into Tunisia; in Pakistan, Ghorpade (2017) found that domestic conflict
decreased the likelihood of household-received remittances but increased in
households with the lowest food expenditure quantile. Other studies, such as that by
Shapiro and Mandelman (2016), examined the effect of fluctuations in r emittances
on the labour market and aggregate macroeconomy in Mexico; Opperman and
Adjasi (2018) studied the effect of remittance volatility on the development of the
financial sector in SSA, and Tachibana et al (2019) studied the effect of remittances
in countering the negative effects of the 2015 earthquake in Nepal. These studies
have not dealt with the effect of a financial crisis of the GFC type on remittances
into Africa, and more specifically, on economies in SSA for which remittances are a
significant portion of their GDP.
This study focuses on the effect a crisis of an economic/financial nature has on
remittances into SSA countries for which it represents a significant portion of the
GDP, and the lessons that can be drawn on the possible impact of the economic
fallout of the COVID-19 pandemic on the region. More specifically, we hope to find
the effect of the GFC on remittances received in sampled SSA countries. The rest of
the paper is organized as follows: The next section discusses some related empirical
studies. Section 3 gives theoretical considerations on determinants of remittances.
In section 4 we give details of data used and methodology adopted, while in section
5 we evaluate findings from the study, including a robustness check. Finally, section
6 contains our concluding remarks and lessons from/implications of the COVID-19
pandemic, based on estimation results.
2. Empirical Literature
While empirical literature on the effect(s) of the GFC on remittances is sparse, it
is even more so concerning the countries of focus in this study. While this review
concentrates on the specific effect of the GFC on remittances, we also attempted
to highlight the impact of other socio-political events on remittances received by
recipient countries.
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Gupta (2005), in a study on India, found a strong relationship between the
economic conditions of remittance source countries and remittances returned.
The study further showed that remittance was countercyclical in the receiving
country. Using the OLS estimation technique, the study found that factors, such as
political uncertainty, interest rates, exchange rate depreciation, were not important
determinants of remittances into India.
Schiopu and Siegfried (2006) presented a comparison of the altruistic and
investment motives of migrants’ remitting funds. The paper examined the bilateral
flows of remittances from 21 Western European countries to 7 European Union
neighbours using panel data. The study found that the altruism motive for sending
remittances (in which case remittances increased, the poorer the receiving country,
relative to the sending country) was more significant than the investment motive.
Ruiz and Vargas-Silva (2009) evaluated the effects of the GFC on migrant
remittances into Latin America between 2007 and 2008 using the Spearman and
Standard Correlation Coefficients. Findings from the study showed that the GFC
had a negative relationship with inward migrant remittances.
Jha, Sugiyarto and Vargas-Silva (2009) evaluated the effect of remittances into
Asia in the face of the GFC. Their findings revealed that, while the crisis had caused
immediate negative effect on inward remittances, the effect did not run into the long
run.
Mohapatra and Ratha (2009) noted that remittances into developing countries
dropped from US$336 billion in 2008 to US$316 billion in 2009. This decline was
more acute in countries where migrants’ destination was not diversified.
The study by Barajas et al (2010) estimated the effect of the global financial crisis
on the economy of Africa through its effect on remittances. A panel of 44 countries
was selected to estimate a reduced form equation with remittance as an exogenous
variable, after estimating a remittance determination equation. Findings from the
study showed that home countries from which migrants move more to Europe
suffered more from the global financial crisis than home countries whose migrants
move to other African countries.
Selim (2010) studied the effect of the GFC on migration and remittances in Bangladesh from a survey of 217 households with at least one member of their family
living or working abroad in August 2007 and September 2008. The global financial
crisis had a negative effect on inward migrant remittances, to the extent that there
was a 6.4% fall in remittances received by households in Bangladesh.
Acosta, Baez, Beazley, Murrugarra (2012) estimated that, in El Salvador,
remittances fell by 8.5% from $3.5 billion in 2009, following the GFC. The study
reported that this was the first decline in remittances in 20 years. They found a strong
correlation between remittances into El Salvador and the US GDP, and between
employment in the US and remittances in El Salvador. Furthermore, the study also
reported that inward remittances suffered a negative effect following the 2007-2008
international food and commodities crisis, by accentuating poverty and wiping out
the gains from previous effects of remittances.
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Rajan and Narayana (2012), in a study on the effect of the global financial crisis
(GFC) on migration and remittances from GCC to South Asian countries, estimated
that remittances flow from the GCC into South Asia following the global financial
crisis remained stagnant or had a mild increase. This may have resulted from the fall
in the value of the currencies of South Asian countries, as the US dollar appreciated
following the crisis. The study surveyed 50 returning migrants from GCC to four
South Asian countries.
Naudé and Bezuidenhout (2012) studied the effect of the GFC on remittance
flows in 23 SSA countries from 1980 to 2007, using the GMM estimation technique.
Findings from the study showed that remittances were not significantly affected by
the global financial crisis, despite the negative effect.
Diaz and Soydemir (2013) examined the effect on Mexican migrant remittances
of the 2007-to-2009 housing market crisis in the US. The study spanned the period
January 1995 to June 2008. Adopting a vector autoregressive (VAR) estimation
technique, the study found that the rise in foreclosures in the US housing market
had a significantly negative effect on remittances sent by Mexican migrants.
Naudé and Bezuidenhout (2014) investigated the impact on migrant remittances
in 23 SSA countries, from 1980 to 2007, of natural and man-made disasters, and
financial crises like the GFC of 2008/2009. Using the GMM estimation technique,
the study found that remittances were negatively, but not significantly related to
financial crises, especially of the GFC type. This negative relationship is hinged on
the underdeveloped financial system in remittance receiving countries.
Bonjuka, Xhema, Dervishi and Limani (2017) studied the relationship between
unemployment in Germany, Italy and Switzerland and remittances into Kosovo.
While there was a negative relationship between unemployment in Germany and
Italy and inward remittances into Kosovo, rising unemployment rates in Switzerland
did not affect remittances into Kosovo between 2008 and 2010.
In a country like Mexico where lots of remittance are received from the United
States, Sidaoui, Ramos-Francia and Cuadra (n.d.) noted that the global financial
crisis and the resultant negative effect it had on labour market in the US, resulted in
declining remittances received by Mexico.
A recent study by Olayungbo and Quadri (2019), using the pooled mean group
estimation (PMG) technique, found that remittances and financial development had
a positive effect on economic growth in the short and long-run in a panel of 20
SSA countries. This study, and that of Barajas et al. (2010), have used remittances to
target economic growth, whereas this study targets remittances with determinants
such as exchange rate and per capita income, besides the global financial crisis.
The World Bank (2020) estimated that remittance flows into Low-and
Middle-Income (LMIC), as a result of the COVID-19 pandemic, would fall by
about 20% in 2020, after it had exceeded the inflow of foreign direct investment
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(FDI) in 2019. Two factors were recognized as potentially going to bring this about,
namely, decline in domestic economic conditions of remittance source countries,
such as Russia, which has seen economic fortunes decline with falling oil prices, and
depreciation of currencies of remittance source countries against the US dollar. For
SSA, the study predicted a 23.1% decline in remittance inflow following loss of jobs
in construction, hospitality, and services (where majority of SSA migrants work), as
a result of the economic impact of the crisis. This study is valid for migrants who
choose Russia as their destination. Migrants in the countries sampled for this study
mostly migrate to Europe, hence, the experiences of migrants in Russia and Europe
may not be the same.
In the study by Bisong et al (2020)which are an integral part of development
finance, proved relatively resilient during the 2008 financial crisis and the 2014 E
 bola
epidemic. However, they are currently under threat by the COVID-19 pandemic.
Lockdown measures implemented in host countries have caused many migrants to
lose their jobs, consequently reducing remittance flows to developing countries. In
2020, the World Bank estimates a historical decline in global r emittances of US$110
billion, with sub-Saharan Africa (SSA, it has been projected that the decline in
remittances, as a result of the effect of the COVID-19 pandemic in some selected
African countries like Nigeria, Kenya and Ghana, may have a negative effect on
welfare. While these countries may be large numbers of recipients of remittances,
they may withstand a shortfall in such inflow being bigger economies than some of
the other countries selected for this study, such as Liberia, The Gambia and Lesotho.
Scanning though literature, we find that most studies on the effect of financial
crises - like the GFC - on Africa lumped up countries into developing, SSA or single
countries. To the best of our knowledge, no study exists that focuses on the effects
of the GFC on remittances in countries for which remittance is most significant
in terms of GDP percentage. The present study is unique in that it isolates those
countries in Africa for which inward remittances are a substantial part of their
economic output and tries to learn what insight the GFC could give to the potential
impact of the COVID-19 pandemic on such economies. The studies by Naudé and
Bezuidenhout (2012, 2014) may have attempted to estimate the impact of financial
crises on remittances into SSA, but these studies did not recognize the h
 eterogeneity
in GDP significance of remittances to the various countries selected. Furthermore, we hope to compare the outcome of our study to the findings by Naudé and
Bezuidenhout (2012, 2014) after extending the timeframe beyond the 2007, when
they stopped, and focusing, more specifically, on the global financial crisis effect on
remittances into most-remittance-dependent economies in SSA, against the effect
on remittances received after natural disasters, financial crises and other conflicts,
as presented in Naudé and Bezuidenhout (2012, 2014).
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3. Theoretical Considerations
Theoretically, Arun and Ulku (2011) categorized the determinants of remittances
into three groups, depending on their motives, namely: altruism, self-interest and
satisfying requirements on inter-temporal contractual agreements.
3.1 Altruism
The altruistic determinant of remittances was advanced by Johnson and Whitelaw
(1974), whose study considered the reasons for remitting by urban dwelling Kenyans
to rural areas. Altruistic remittance was possible because the urban d
wellers
considered rural areas as an extension of their lives – that is where their wives and
children live. Therefore, migrants have a permanent tie to the remittance receiving
country or region. Altruistic determinants of remittance include income. Johnson
and Whitelaw (1974) posited that there was a negative relationship between income
and amount remitted. In his study, Fonchamnyo (2012) posited that remittances
to countries in SSA was positively and significantly related to altruism (income
differential between host and receiving countries); negatively related to home
country per capita income and positively and significantly related to a d
 eveloped
financial sector.
However, Poirine (1997) argued that the implicit loan theory applied more to
real life events – supplementing the consumption of rural families, while a ltruistic
reasons for remittances worked well when remittances are invested in capital
projects. The study argued that altruism, as a reason for remitting, occurs better
when migration is internal within a poor country because the return to emigration
remittance is less than the return to internal immigration remittance.
3.2 The Self-interest theory
The self-interest theory of remittances posits that migrants remit when they do not
find investment opportunities in their host country or are unwilling to invest. Thus,
“an obvious place to invest, at least part of his assets, is in the home country by
buying property, land, financial assets, and so on. These assets may earn a higher
rate of return than assets in the host country although their risk profile can also
be greater. In turn, the family can administer, during the emigration period, those
assets for the migrant, thus acting as a trusted agent.” (Addison, 2004, pp. 7).
3.3 Inter-temporal Contractual Agreement
This theory of remittances states that households in origin countries send one or
more family member abroad so that they may be able to hedge against adverse
economic situations. However, under this arrangement, migrants are able to remit
to the country of origin if the macroeconomic volatilities of the host country are not
correlated with those of the home country, in which case the migrant will remit to
allow smooth consumption and investment for the household in the home country
(Rehm, 2012).
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Other theories of remittances include the motive to bequest, where remittances
occur when the migrant remits to increase the family wealth, making the family
increase their capacity to inherit wealth. Finally, the target earning theory posits
that migrants move to a new country for a limited number of years, within which
they earn income that is channelled to specific objectives, such as buying consumer
durables, building houses or starting a business (Rehm, 2012).
4. Data and Methodology
This study will be framed around the inter-temporal contractual agreement theory
of Lucas and Stark (1985), in which remittances are placed within the context of
adverse economic conditions, despite uncorrelated macroeconomic volatility of
home and host countries. It is to hedge against these adverse economic conditions
that family members pool resources to send one of them abroad. The GFC falls
within such adverse economic conditions that may potentially affect the ability of
migrants to remit. According to Calì and Dell’Erba (2009), it is important to account
for the role of the GFC as a determinant of remittances in the selected countries
because of the possible effect of a crisis to the wage-earning potential of migrants
and their ability to keep their jobs. It is equally important to capture the effect of
the GFC, as it mirrors (albeit not completely) the economic fallout of the current
COVID-19 pandemic. While the economic consequences of the GFC were more
severe in developed economies, those of the COVID-19 pandemic were global and
their effects potentially more severe than those of the GFC due to a simultaneous
negative impact on consumers’ demand and producers’ supply. It is important to
note that this study is not attempting to equate the economic effect of COVID-19
to that of the GFC; however, both events have affected the ability of people to keep
their jobs and earn income, thus potentially affecting the ability of migrant workers
to send remittances.
4.1 Characteristics of data
For the study, secondary data on remittances, per capita income of migrant home
country, exchange rate, inflation and per capita income of remittance source c ountries
were drawn from the World Development Indicator (WDI), while the global financial crisis was proxied with a dummy variable – 0 before the GFC (1999 to 2008)
and 1 thereafter (from 2009 to 2019); this is similar to the approach by Girgin et
al. (2017). The data scope was from 1999 to 2019. This corresponds to a period
when remittances to SSA grew very rapidly, and for which data can be found for all
countries sampled. Data was originally sought for the 10 largest r emittance-to-GDP
countries in SSA, according to the World Bank (2016). These countries are also
described by Massa and te Velde (2008) as highly-remittance-dependent. They are
Liberia (24.6 percent), Comoros (20.2 percent), The Gambia (20.0 percent), Leso-
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tho (17.4 percent), Senegal (10.3 percent), Cabo Verde (10.2 percent), Togo (8.8
percent), São Tomé and Príncipe (8.0 percent), Mali (7.4 percent), Guinea-Bissau
(6.2 percent). Two outliers (Mali and Senegal), however, were dropped (see section
4.3 for a discussion on this).
The panel data for this study is unbalanced. Data on remittances at level and its
share of GDP was not available for Liberia from 1999 to 2003, Comoros and for The
Gambia from 1999 to 2002. Data on remittance share of GDP for Sao Tome and
Principe was not available for 1999 and 2000. There were missing data points in per
capita income, exchange rate and inflation for several countries and several years.
Only data on per capita income of remittance source countries is balanced. Table 1
summarizes the characteristics of the variables adopted for this study.
Table 1. Characteristics of data
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Source: Compiled by Authors 2020

4.2 Econometric Methodology
Panel data analysis will be used in this study. Time series observations will be
sourced across the 8 cross-sections.
The model to be estimated is given as:
(1)
										
Where ln REMit is the dependent variable, while, GFCit , ln PCIit , ln EXRit , INFit and ln
PCIXit are independent/exogenous variables. The main independent variable, GFC,
is expected to negatively or positively influence remittances received. Its influence
will be negative if adverse economic conditions in migrant host c ountries is positively related to those of the migrant home countries, as espoused in the inter-temporal
contractual agreement theory reviewed in section 3.3. Its effects are expected to be
positive if migrants who have strong ties to their home countries still choose to remit to their families despite positively correlated home and host country harsh economic conditions. Besides, they rely on the social safety net of the host country to
smoothen out their consumption. Control variables – PCI, EXR, INF and PCIX were
selected based on studies such as those by Olubiyi and Kehinde (2015), Aydas, Metin-Ozcan and Neyapti (2005) and Fonchamnyo (2012). According to Fonchamnyo
(2012), the relationship between the per capita income (PCI) of remittance recipient countries and remittances received is expected to be negative; by implication,
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the wealthier an economy becomes, the lesser it attracts remittances. According
to Olubiyi and Kehinde (2015), a depreciation in domestic exchange rate (EXR)
(domestic currency vis-à-vis the US dollar) leads to a fall in remittances received.
Yet, a depreciating domestic exchange rate may signal adverse domestic economic
conditions, which may raise remittance inflows. Following Aydas, Metin-Ozcan and
Neyapti (2005), rising inflation (INF) is evidence of unsound economic policy in
the home country, which significantly and negatively affects remittance inflows. In
addition, the effect of inflation on remittances could be negative if the motive for
remitting is investment but positive if the motive is to meet family needs. Apart
from GFC, control variables – exchange rate and inflation, especially – reflect the
instability of the home economy about which the inter-temporal contractual agreement theory predicts that it is related to remittances received. PCIX is a v ariable that
represents the per capita income of remittance source countries. The inclusion of the
variable PCIX in equation (1) is in accordance with Barajas et al (2010) and Schiopu
and Siegfried (2006), who identified it as a key determinant of inward r emittances.
According to these studies, the higher the income of remittance source countries,
the higher the remittance received from those countries. In this study, remittance
source countries are identified as the top migrant destination countries for migrants
from SSA. Table (2) presents the countries selected for the study (including those
chosen for robustness checks) and their top migrant destinations.
According to Thorpe (2010), estimating equation (1) by using the pooled OLS
is appropriate when there is insignificant country (cross-section) or time effects,
thus rendering the slope and intercept constant. Given that there are likely to be
considerable country and/or time effects in the model, not accounting for them may
render the pooled OLS estimator inconsistent as the error will be correlated with the
observation. To fix this problem of heterogeneity, either fixed effects (FE) or random
effects (FE) is employed.
To understand the assumptions about the residual term made by the FE and RE
estimators, we have to re-write equation (1) by decomposing ε it into ν i + uit so that
we have
										
(2)
In equation (2), ν i represents the country fixed effects and uit a random term. In a
random effects model, ν i is not fixed for each cross-section, and it is not the same
across time: it is a random variable. According to Allen and Giovannetti (2010),
the RE model is more efficient than FE, but less consistent than FE. Yet, to settle
on the choice between RE and FE, we will have to carry out the Hausman test. The
hypothesis that is tested in the Hausman test is:
H0: Random effects estimator is correct
H1: Fixed effects estimator is correct
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Table 2. Top Migrant destinations of selected countries (first 8 for main analysis and
last 12 added for robustness)

Source: Compiled by authors from World Bank (2016)
Note: The top migrant destination for Uganda is South Sudan. However, due to data paucity for
South Sudan, it was dropped from the analysis for the next country - Rwanda.
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4.3 Stylized facts
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Fig.1 and 2 show the trend in remittances for the 10 (initially selected) countries for
the period under review. Apart from Cabo Verde and Lesotho, the other countries
sampled witnessed an upward trend in personal remittances received before the
Global Financial Crisis (GFC) (1999 to 2008). For Cabo Verde and Lesotho, there
was an initial rise, followed by a flattening out period.
Surprisingly, it will be noticed that Senegal’s personal remittances fell in 2008, but
picked up again in 2009, and remained upwardly trending throughout the period
under review. The same can be said of Mali, Cabo Verde, Togo (after plateauing
between 2008 and 2010 and significantly declining in 2011) and Sao Tome and
Principe. After an initial fall in 2009, Liberia’s personal remittances received

recovered quite significantly, but suffered from episodes of declines and upswings.
Generally, the trend analysis does not indicate that the economic shock due to
the GFC had a significant negative effect on the flow of personal remittances into the
mostly-remittance-dependent African countries. In fact, to further drive the point
home, the lowest personal remittance received of all the countries sampled, within
the period under review, was recorded for Sao Tome and Principe in 2000 and not
around the GFC period.
The trend analysis seems to support a positive relationship between the GFC
and remittances. It remains to be seen if this relationship holds after removing the
outliers - Senegal and Mali - in an econometric estimation, and how significant the
relationship is.
5. Empirical results
5.1 Correlation matrix of dependent and independent variables
Table 3 presents the pattern of relationships between the independent variables in
the model. Following Dormann et al. (2012), who placed |r| at ≤ 0.7, or c ollinearity
becomes a problem among independent variables, we find that the independent
variables do not suffer from the problem of multicollinearity.
Table 3. Correlation matrix

Source: Authors’ computation 2020
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5.2 Findings
Table 4 presents the estimated effects of the global financial crisis on inward
remittances to SSA, using the fixed effects estimation procedure. We made the
choice for the fixed effects model based on the result of the Hausman test between
this and the random effects model. In the table, we also present the result for the
ordinary least squares (OLS) and random effects (RE) techniques, which are not of
interest to us.
Based on visual inspection of the trend analysis, Mali and Senegal were dropped
from the estimation since their remittances received within the period under review
showed more significant growth trends than the rest of SSA countries. Thus, we
ended up estimating the fixed effects model with 8 of the 10 countries selected.
Fixed effects (FE) results show that the global financial crisis exerted positive
and significant effect on remittances received. This result is in consonance with the
trend analysis carried out in section 4.3. The estimated result is in opposition to that
of Naudé and Bezuidenhout (2012) who found a negative and significant e ffect (in a
dynamic model) of global financial crisis on remittances received in 23 Sub-Saharan
African countries. Their findings may have been a result of pooling c ountries to
which remittances may be large, like Nigeria, but insignificant as a share of national
output, as compared to others. Furthermore, in our study which sampled 8 selected
SSA countries, only 3 had African countries as top migrant d
 estinations, namely
through the Liberia to Guinea, Lesotho to South Africa and Togo to Ghana migration
corridors; migrants from the other 5 countries preferred European countries as
a top destination, which necessitated the measure used in this study for income
in remittance source country to be per capita values from those countries, u
 nlike
the study by Naudé and Bezuidenhout (2012), which considered the average SSA
per capita as a proxy for host country economic strength. Given that the m
 igration
pattern of most of the countries selected is to advanced economies of Europe, where
social safety nets in the face of adverse economic c onditions are available, migrants
could still remit to their home countries despite those e conomic conditions, contrary
to the conclusion by Barajas et al. (2010). Our results are also different from those of
Naudé and Bezuidenhout concerning the number of years employed in the analysis.
The empirical findings of our study are close to those of Rajan and Narayana (2012).
Although more focused on the effect of the GFC on migrants from South Asia, and
remittances into South Asia from the Gulf C
 ooperation Council (GCC) countries of
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates, R
 ajan
and Narayana (2012) agreed that the effect of GFC on r emittances was low and e asily
recovered. While the findings of Rajan and Narayana (2012) were an assessment
(and not an econometric analysis) of labour into and migrants’ remittances from the
GCC, it found that the crisis did not adversely affect labour migration to the GCC
and remittances from there. While this phenomenon has been attributed to the
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r esilience of the economies in the GCC, especially as the price of oil recovered very
quickly following the crisis, the resilience of remittances in the face of an e conomic
crisis induced by the COVID-19 pandemic may be a combination of the resilience
of the sectors into which migrants are employed and the social safety nets that may
serve as a cushion to loss of income due to lockdown measures taken to contain the
spread of the virus.
On the control variables, the FE model shows, as expected, that the coefficient of
per capita income in the migrant home country exerts a negative effect on r emittances
received, which means that the higher the per capita income in the remittance
recipient country, the lower the remittances received. This result agrees with that
of Fonchamnyo (2012), whose static analysis found that the remittance-home per
capita income relationship was negative, thus supporting the altruistic motive for
remitting by migrants and implying that improving economic conditions in the
home country leads to fewer remittances received, while falling income at home
raises remittances received.
Exchange rate is shown to have a positive but not significant effect on remittances
received, because as nominal currency adjusts and causes devaluation/depreciation,
inward remittances will increase. Falling domestic exchange rate will induce more
remittances as migrants will want to take advantage of the larger domestic currency
amount to be exchanged for a dollar. Besides, a weaker domestic currency vis-àvis the dollar is a signal of adverse domestic economic conditions at home, which
migrants will respond to by sending more money home. This finding is unlike that
by Olubiyi and Kehinde (2015), who found that depreciating home currency led to
reductions in remittances.
The coefficient of inflation is seen as exerting a negative and statistically not
significant effect on remittances. By implication, rising domestic prices lead to a fall
in inward personal remittances. Inflation in the home country may lead m
 igrants
to send lower remittances home for consumption, but investment, which will
ultimately result in better economic outcome for the households, as lower inflation
increases remittance inflows. This finding agrees with that by Aydas, Metin-Ozcan
and Neyapti (2005), whose single country analysis for Turkey found a similar result.
Results indicate that the coefficient of per capita income for the remittance source
country is positively and significantly related to remittance inflows. This result
meets our expectation of remittances rising, the richer the source country is. When
compared to the findings of Schiopu and Siegfried (2006), our results are shown to
be robust to the time-period and remittance receiving regions considered.
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Table 4. Estimation result on the effect of the global financial crisis on remittances

Source: Authors’ computation 2020
Note: Values in parenthesis are standard errors which are heteroscedasticity consistent. All v ariables
(except Global Financial Crisis and Inflation) are in logarithmic form; ***p<0.01, **p<0.05, *p<0.1.

234

E. O. AKPA et al., South-Eastern Europe Journal of Economics 2 (2020) 217-239

5.3 Robustness Check
Table 5. Robustness test on the effect of the global financial crisis on remittances

Source: Authors’ computation 2020
Note: Values in parenthesis are standard errors which are heteroscedasticity consistent. All v ariables
(except Global Financial Crisis and Inflation) are in logarithmic form; ***p<0.01, **p<0.05, *p<0.1.

E. O. AKPA et al., South-Eastern Europe Journal of Economics 2 (2020) 217-239

235

We subjected the findings of this study to a robustness check by using
r emittances-to-GDP as a measure of remittances received for the 8 countries in the
main analysis. Subsequently, we increased the number of countries selected to 20
(12 more countries were added to make the number up to 20 following Olusuyi
et al. (2016); these countries are all in SSA) to find out if the effect of the GFC
on remittances is robust to sample size and remittance measure. The 12 additional
countries were selected based on the large size of their remittances-to-GDP ratios as
presented in WDI (2020).
As reported in Table 5, estimating equation (1) with remittances-to-GDP as a
measure of remittances with the initial sample of 8 countries produced a s imilar result
in terms of coefficient sign and significance of the GFC dummy, to the main estimate.
From the estimated model, the GFC is observed to be positively and significantly
related to remittances received. Similarly, it can be observed that increasing the
sample size of countries to 20 with remittances-to-GDP as a measure of remittances
produced a similar outcome to that of the main analysis, in terms of coefficient sign
and significance of the GFC dummy. In the estimates for the robustness test for
the 8 and 20 countries, apart from the significance of the coefficient of the GFC
dummy, exchange rate was the only other variable whose coefficient was reported
to be statistically significant at the 10% level. Based on this sensitivity check, we
can conclude that our findings are robust to remittance m
 easures and large country
sample size.
6. Concluding Remarks and Lessons for COVID-19
This study investigated the effect of the global financial crisis on remittances r eceived
in Sub-Saharan Africa, using an unbalanced panel data for 8 African countries for
the period from 1999 to 2019. We employed the fixed effects model for our e mpirical
analysis to remove the time invariant characteristics of individual countries that
may bias the dependent variable. This choice was made after conducting a Hausman
test between the fixed effects and random effects models. The result of the empirical
analysis showed that the global financial crisis exerted a positive, and statistically
significant effect on remittances. Per capita income of the migrants’ home country
exerted a negative but statistically insignificant effect on remittances. The effect of
exchange rate on remittances was positive but not significant, inflation had a negative and insignificant effect, while the per capita income of the remittance source
country was shown to be positively and significantly related to remittances received.
The study has shown that remittances flow is resilient to adverse economic
conditions in both the migrant home countries and remittance source countries.
The ability of the GFC to negatively affect migrants’ remittances may have been
diminished by the policy responses of the advanced economies of Europe, in
particular, and North America, where these migrants move to, to save employment.
For example, the German government, in the wake of the financial crisis, introduced
the ‘Kurzarbeit’ to protect employment (di Mauro, 2020).
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In summary, while strong home connection and policy response to the GFC
in the more advanced countries may have contributed to the positive effect of the
global financial crisis on remittances in the SSA countries studied, further studies
may be needed to unravel if accumulated wealth and savings of migrant workers
from the countries sampled played any role in their sustained remittances to families
in the home countries in the face of adverse economic conditions.
The economic disruption caused by the COVID-19 pandemic may be more severe
than the one caused by the GFC. This is because, besides supply d
 isruptions, demand
is also affected due to lockdown measures introduced by various governments to
contain the spread of the virus. According to Lustig and Mariscal (2020, p. 186), “the
efforts to contain COVID-19 have frozen many global supply channels; while the
fear of contagion is causing an unprecedented retrenchment in consumer demand.”
A combination of falling consumer demand and low supply will most likely lead to
a fall in employment. A return to a pre-COVID-19 economic state would mean that
the virus has been eliminated and the threat of lockdowns has disappeared. This
hope is not misplaced because, despite the threats of new surge in cases across much
of the world (especially in Europe and America), the discovery of several vaccines
against the virus has rekindled hope of a return to some form of pre-COVID-19
conditions, which guarantees employment and consumption. A
 lthough the study
has shown how resilient remittances can be in the face of harsh economic conditions,
judging by the peculiar nature of the COVID-19 p
 andemic, this optimism has to be
tapered as a lot depends on the public health response to the d
 ifferent waves of
the virus and on how far-reaching the vaccines can be in migrant host countries to
contain the spread of the virus. Migrants in host countries, who may have held jobs
in sectors not hit by the GFC, may lose them under the C
 OVID-19 pandemic, and
in places where they do not qualify for state welfare interventions, they may rely
on their savings to survive the economic effects of the pandemic. This may likely
impact how much they remit.
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