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MACROECONOMIC STABILITY AND ECONOMIC GROWTH: AN 
EMPIRICAL ESTIMATION FOR NORTH MACEDONIA3 

The main aim of the paper is to investigate the effect of macroeconomic stability on 
economic growth in North Macedonia by applying ARDL econometric model and by 
using quarterly data for the period from the first quarter of 2007 to the fourth quarter 
of 2022. We divide the concept of macroeconomic stability into four sub-concepts – 
output stability, price stability, fiscal stability and financial stability – and find suitable 
proxies for each of them. In addition, we add a few growth drivers as control variables. 
The estimated results indicate that higher GDP volatility has a negative effect on 
economic growth at one level, but weaker and positive effects at one lag; inflation 
volatility and budget balance volatility have no effect on GDP growth; and capital 
adequacy ratio negatively impacts GDP growth. Furthermore, we find that the levels 
of financial intermediation and indebtedness negatively impact the growth of the 
Macedonian economy. 
Keywords: macroeconomic stability; economic growth; ARDL model 
JEL: E31; E32; E44; O40 

 

1. Introduction 

There is a general consensus that sound and prudent macroeconomic policies promote higher 
economic growth by providing a stable financial and economic environment. Historically, 
macroeconomic policies improved in a majority of developing countries in the 1990s, but the 
expected growth benefits failed to meet high expectations by policymakers. In addition, a 
series of financial crises severely deteriorated growth and worsened economic conditions 
(Serven, Montiel, 2004). Any shock to the economic system is likely to be reflected in 
macroeconomic statistics (Bleaney, 1996).  

Based on long-term data and historical patterns for 30 countries up to 2006, Barro & Ursúa 
(2009) revealed 232 stock-market crashes (multi-year real returns of -25% or less) and 100 
depressions (multi-year macroeconomic declines of 10% or more). Easterly (2001) very 
remarkable stressed that crises are more likely symptoms of the growth slowdown that its 
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cause. These developments turn out one important question: what is the relationship between 
macroeconomic instability and economic growth? In other words, we are interested in finding 
out how stability affects growth performances in the case of the Macedonian economy. What 
is behind this relationship? Is volatility a source or a symptom? Through what transmission 
mechanisms does volatility affect economic growth? 

There are many reasons to believe that growth and economic volatility may be linked, either 
positively or negatively. For instance, if there are irreversibilities in investment and 
incomplete financial markets under imperfect market structures, then increased volatility can 
lead to lower investment. Further, if there is a precautionary motive for savings (Mirman, 
1971; Aizenman, Marion, 1999), then higher volatility should lead to a higher savings rate, 
and hence a higher growth performance (Ramey, Ramey, 1995). However, generally 
speaking, economic instability has a negative impact on output growth and thus on future 
consumption. Volatility has this negative effect through its links with various forms of 
uncertainty and with the tightening of binding investment constraints (Loayza et al., 2007). 

In addition, the level of inflation is strongly associated with the volatility of relative prices. 
For these reasons and because high levels of inflation are likely to be viewed as unsustainable, 
inflation itself is commonly taken as a summary indicator of price instability (Serven, 
Montiel, 2004). Higher inflation is associated with lower growth because lower real balances 
reduce the efficiency of factors of production, and because there may be a link between 
government purchases and the use of the inflation tax (Fischer, 1983). Moreover, price 
stability is of particular interest for understanding of growth-finance relationship and the 
mechanisms of transmission. If one country is stable, then there is a relative investment 
prospect and savers can decide about what investment forms there should be with respect to 
the expected returns. In stable countries, it is simple to transform savings into investments 
with the help of banks or markets. In this case, we can indirectly explain why rich countries 
demonstrate this link, not only because they are rich but because they are stable (Rousseau, 
Wachtel, 2002; Perri, 2014). 

On another subject, what about the possible link between financial instability and growth? 
Financial stability plays a dominant role in the modern financial theory. Moreover, financial 
stability is a commonly employed word in the financial literature. Once upon a time, the 
German Minister of Finance emphasised that stability is not everything, but without stability 
everything becomes nothing. The mission of De Nederlandsche Bank (DNB) can best 
summarised as follows: stability to us is worth its weight in gold. However, financial stability 
evaluation has become more challenging (Simonovska et al., 2015). Also, to the best of his 
understanding, Blejer (2005) stressed that there is no important empirical paper dealing with 
and pertaining to the financial stability-growth relationship. As a consequence, we consider 
this as a very good room for substantial academic improvements which will fill the existing 
literature gap. 

In sum, macroeconomic stability, both a source and a reflection of growth and development, 
is a fundamental concern for developing countries. In other words, in the last decades, at least 
the 40 most volatile countries in the world are developing economies (Hnatkovska, Loayza 
2005). We have witnessed a spectacular divergence of growth levels amongst developing 
countries (Bleaney, 1996). Among the most volatile are not just small economies such as 
Dominican Republic and Togo, but also large ones such as China and Argentina. More 
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precisely, not only are the effects of volatility larger in developing countries but these 
countries also face more macroeconomic volatility than do industrial countries. Their high 
aggregate instability results from a combination of large external shocks, a volatile 
macroeconomic environment, microeconomic rigidities and weak economic and political 
institutions (Loayza et al., 2007). Basically, the effect of business cycles on growth is much 
larger for poor countries or countries with a lower degree of financial development (Fatás, 
2002). Since the external environment is more or less similar for all developing countries this 
divergence of performance has concentrated attention on the internal determinants of growth 
and has sharpened the debate about specific economic determinants in the developing world. 

Therefore, our intention is to revisit the relationship between macroeconomic stability and 
economic growth by using advanced econometric methodology. More specifically, we are 
interested in determining the effects of macroeconomic and financial volatility on the growth 
rate in North Macedonia as an excellent example of a developing country. A convincing 
result largely depends on providing reliable proxies for this issue. The number of variables 
which may be considered as potential candidates in a model is very large, even if we confine 
ourselves to those which have been found to be empirically significant in valuable empirical 
research (Bleaney, 1996). In order to examine the link between volatility and economic 
growth in North Macedonia, we are focused on the level of macroeconomic outcome 
variables as well as on our original financial stability indicator. 

The rest of this paper is structured as follows. In section 2, we briefly review existing 
literature and describe various methodological approaches towards macroeconomic 
instability and economic growth relationship. The main empirical results then appear in 
Section 3. Finally, Section 4 presents our concluding remarks based on the empirical analysis. 

 

2. Brief Literature Overview 

The problem of economic growth and macroeconomic stability becomes particularly relevant 
and topical in moments of recession, economic crises and post-crisis periods, as nowadays. 
The beginning of the new millennium, namely, brought another recession to the world 
economy and put the question of economic growth again at the top of the economic agenda 
(Šokčević, Štokovac, 2011). A growing body of research suggests that higher volatility is 
causally associated with lower growth (Wolf, 2005). Moreover, macroeconomic stability is 
regarded and acknowledged as a growth prerequisite (Sanchez-Robles, 1998). 

Conceptually, macroeconomic instability refers to phenomena that make the macroeconomic 
environment less predictable, and it is of concern because unpredictability hampers resource 
allocation decisions, investment and growth. Macroeconomic instability can take the form of 
volatility of leading macroeconomic variables or of unsustainability in their behavior which 
predicts future volatility. Nevertheless, a long time ago, business-cycle theory and growth 
theory have traditionally been treated as unrelated areas of the macroeconomic arena. 
Specifically, little attention has been paid to the effect of macroeconomic volatility on growth 
prospects. Furthermore, bunch of literature has remained silent on the subject of volatility 
(Lucas, 1987). Still, the picture is far from rosy despite some substantial and major 
improvements. The negative volatility-growth nexus was notably documented by Ramey and 
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Ramey (1995). They have conducted an empirical analysis that demonstrates a strong 
negative link between volatility and growth. By using a panel of 92 countries, they concluded 
that countries with higher volatility have lower mean growth, even after controlling for other 
country-specific growth correlates. 

Also, based on extensive cross-country data, Kormendi and Meguire (1985) have shown that 
countries with higher volatility in terms of output growth tend to experience higher mean 
growth rates. Further, Bleaney (1996) has found that macroeconomic instability has an 
important negative influence on investment and growth in developing countries. Concretely, 
volatility appears to be associated with low growth for a given rate of investment, and 
possibly also with a lower rate of investment. There is some evidence that macroeconomic 
instability affects growth principally by reducing the effectiveness of fixed capital 
investment, but the main problem of this study could be the small sample. Therefore, we 
cannot draw definite and comprehensive conclusions. Additionally, in contrast to the many 
studies (e.g. De Gregorio, 1992; Fischer, 1993; Barro, 1995; Fischer et al., 1996; Andres, 
Hernando, 1997; Bruno, Easterly, 1998; Ghosh, Philips, 1998; Gillman et al., 2002; Efendic 
et al., 2008; Šokčević, Štokovac, 2011), this paper does not suggest any negative influence 
of inflation on growth. However, it should be noted that there is no clear and strong evidence 
that disinflation necessarily incurs significant output costs, even at moderate inflation rates. 
Basically, losses only appear to arise when moderate inflation is stabilized in the presence of 
exchange rate pegs. Even in this context, however, the losses seem likely to be due to 
undervalued pegs, rather than pegs per se (Christoffersen, Doyle, 1998). 

Importantly, Hnatkovska and Loayza (2005) empirically discussed the relationship between 
macroeconomic volatility and long-run economic growth. They found that indeed 
macroeconomic volatility and long-run economic growth are negatively related. This 
negative link is exacerbated in countries that are poor, institutionally underdeveloped, 
undergoing intermediate stages of financial development, or unable to conduct 
countercyclical fiscal policies. They provided evidence that this negative relationship over 
the 1960-2000 period actually reflects the harmful effect of volatility on growth.  

Moreover, they suggested that the negative effect of volatility on growth has become 
considerably larger in the last decades and that it is mostly due to large recessions rather than 
normal cyclical fluctuations. Consistent with previous work on this topic, Imbs (2002) further 
confirmed that growth and volatility are negatively related across countries, but show that 
the relation reverses itself across sectors. Famously, he claimed and argued that the 
relationship between volatility and growth may be positive or negative depending on the 
impact of various transmission mechanisms. Interestingly, Kroft and Lloyd-Ellis (2002) have 
documented a significant negative correlation between growth and medium-term business 
cycle fluctuations, and a significant positive correlation between growth and short-term, year-
to-year fluctuations.  

Recently, by using the original index for measuring macroeconomic stability, Sirimaneetham 
and Temple (2009) suggested that growth is found to be positively associated with 
macroeconomic stability in a sample of 70 developing countries. Le Fort, Guillermo – 
Gallardo and Bustamante (2020) investigate the relationships between GDP growth and 
macroeconomic volatility by applying fixed-effect panel regressions for the period 1980-
2015 debunks certain myths, such as those that maintain that more inflation generates more 
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growth, that stabilization carries real costs, or that large inflows of foreign capital stimulate 
growth. 

Finally, the countries in Eastern Europe have undergone a long and difficult process of 
transformation from centrally planned to market economies. All macroeconomists, and 
especially those interested in growth, may draw insights and lessons from the attentive 
consideration of these processes. These facts have implied a particular pattern of growth in 
the last decades, with their own features. In terms of Eastern Europe, Martínez and Sanchez-
Robles (2009) have examined the link between macroeconomic stability and growth. More 
precisely, they carried over a panel data analysis of 13 countries over the period 1992-2008. 
They found that macroeconomic stability, captured by low levels of inflation and public 
deficits, has been beneficial and plays a substantial role in growth according to their 
estimations. Additionally, Pera (2016) explores the evaluation of the Macroeconomic 
Stability of Central and Eastern European Countries in the integration process toward EU 
membership by using multidimensional risk analysis. Vasylieva, Lyeonov, Lyulyov and 
Kyrychenko (2018) investigate the impact force of macroeconomic stability on economic 
growth in Ukraine for the period from 2000 to 2016 by applying a modified Cobb-Douglas 
production function. They found a positive and statistically significant relationship between 
macroeconomic stability and economic growth. On the other hand, Tanchev and Mose (2023) 
investigated the influence of fiscal performance on economic growth in EU countries by 
using the panel ordinary least squares (POLS) technique and found that higher rates of public 
debt lead to a decrease in economic growth. 

Overall, existing theoretical and empirical work has given some indefinite responses to 
questions about the dichotomy of volatility and growth. Most of the studies confirmed the 
negative relationship between macroeconomic instability and economic growth, but they are 
facing many methodological problems. Although macroeconomic stability could be 
important for growth, the strength of the empirical relationship remains uncertain. A possible 
argument and explanation is that the observed correlation between stability and growth is 
mainly due to a small number of countries with the very worst macroeconomic outcomes 
(Sirimaneetham, Temple, 2009). Therefore, keeping all this in mind, the paper explores some 
alternative methods. Strictly speaking, our objective in this paper is to determine empirically 
the extent to which instability matters to economic growth in North Macedonia.  

The paper represents an updated contribution in this direction. It assesses the impact of 
various measures of macroeconomic instability on growth. Our approach differs in some 
ways from those of the authors just cited here, but the general conclusions correspond to the 
literature about macroeconomic management. 

 

3. Empirical Analysis of Macroeconomic Stability and Economic Growth 

The empirical analysis investigates the relationship between the macroeconomic stability and 
economic growth of the Macedonian economy using quarterly data in the period from Q1 
2007 to Q4 2022. The length of the period was deliberately chosen to capture three periods 
of various developments in the economy with its constituent sectors: 1) period of high activity 
of the financial sector and strong economic performance before the events of the global 
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economic crisis, 2) period of macroeconomic fragility with multiple critical signals and sharp 
drop in economic performance during the events of the global economic crisis and 3) period 
of restore of the macroeconomic stability at the time of external vulnerabilities after the 
events of the global economic crisis. Macroeconomic stability refers to the economy as a 
whole and thus its measurement requires examination of various constituent sectors of the 
economy. For the purpose of our analysis, we break down the concept into three different 
kinds of stability, namely: 1) output stability, 2) price stability, 3) fiscal stability and 4) 
financial stability. 

Output stability refers to the state of the economy at which the output is fairly constant and 
free of the influence of any factors that may cause large fluctuations. Higher economic 
stability implies lower uncertainty, resistance to excessive shocks and higher predictability 
of the future growth path. Though economic stability stems from the developments within 
the real sector, it is strongly dependent on the developments in the other macroeconomic 
sectors, but most notably on the stability of the financial system. As the less volatile 
movement of the output has a central role in ensuring economic stability and the gross 
domestic product (GDP) is a usual measure for the output of an economy, we employ the 
volatility of the real GDP growth rate as a measure for economic stability.  

Price stability implies low and stable inflation. The concept can be linked to economic 
stability in the sense that low and stable inflation is an important pre-condition for achieving 
economic stability. Since inflation is targeted through the monetary policy and the level of 
the monetary aggregates have high interconnectedness with the inflation rate, the level of 
price stability may also be affected by the developments in the financial system and financial 
stability in general. As a proxy for price stability in our analysis, we use the volatility of the 
inflation rate. According to Tsvetkov and Georgieva (2022), there is a two-way causal 
relationship between inflation and inflation instability in the case of Bulgaria indicating that 
the inflation rate proves the inflation instability and vice versa. 

Fiscal stability denotes a state in which the government can finance its main activities by 
ensuring contained and stable levels of budget deficits, which do not have the tendency to 
accelerate the levels of government debt. In essence, the role of the government is to make 
sure that its spending targets of those sectors in the economy that could promote the highest 
economic growth through the fiscal multiplier. These may include items both on the side of 
investment, such as capital expenditures, and on the side of consumption, such as transfers 
and purchases of goods. As a proxy for fiscal stability in the economy, we employ the budget 
balance volatility. 

Financial stability denotes a state in which the financial system is functioning with low risks 
of default, low uncertainties on the financial markets and stable growth of the monetary 
aggregates. The functioning of the financial system is vital for the economy, because it may 
have implications on different macroeconomic sectors. Because of the structural complexity 
of the financial system and its relation to the macroeconomic sectors, in particular the 
monetary sector, the proper measurement of financial stability requires using a wide variety 
of measures. For that purpose, we use the credit growth, the capital adequacy ratio, the NPL 
ratio and the liquidity ratio as measures of financial stability. 
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In the end, it is important to note that there may be other macroeconomic measures that can 
be used as control variables to complete the model. They are usually measures that control 
for other macroeconomic areas that are not covered by the aforementioned stability concepts. 
In this regard, we take the export growth as a measure of the external sector, the investment 
growth rate as a growth driver and the employment rate as a measure of the labour market. 

A detailed overview of the variables in the empirical model is presented in Table 1. 

Table 1. Definition of variables in the empirical model 
Dependent variables Notes 

GDP growth rate  
Independent variables  

GDP growth rate volatility a measure of output stability 
Consumption growth rate volatility  
Investment growth rate volatility  
Gross value-added growth rate volatility  
Inflation volatility measure of price stability 
Budget balance volatility 

measure of fiscal stability 
Budget balance to GDP 
Government expenditure to GDP 
Interest payments to GDP 
Government debt to GDP 
Credit growth rate 

measure of financial stability Capital adequacy ratio 
NPL ratio 
Consumption growth rate 

control variable Investment growth rate 
Gross value-added growth rate 

 

The empirical analysis is organised in two sub-sections. The first one gives a historical 
perspective of the development of the main macroeconomic variables in the empirical 
analysis during the analysed period. The second one elaborates on the empirical model with 
its prerequisites and discusses the results from the analysis.  

 

3.1 Macroeconomic trends in the Macedonian economy 

In this section, we study the macroeconomic trends in the Macedonian economy during the 
analysed period in order to get more insights about its stability and the sources of its 
vulnerabilities. 

We begin with an analysis of the growth path throughout the analysed period (see Figure 1). 
The growth was relatively high and stable amid the global economic expansion during the 
2000s with average values of 6.0 per cent in the period from Q1 2007 to Q4 2008. However, 
the adverse effects of the Global financial crisis caused the growth to shrink significantly, 
which marked the start of a substantially volatile period full of external vulnerabilities lasting 
from 2009 to 2012. As the economy recovered and released from the effects of the 
vulnerabilities, the growth started to pick up from 2013 to 2019, which also reduced the 
volatility.  
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Figure 1. The growth path of North Macedonia from Q1 2007 to Q4 2022 (in %) 

 
Source: Authors’ calculation. 

 

Another increase in volatility was recorded during the COVID-19 recession when there was 
a large drop in GDP growth. The period of recovery from 2021 on experienced modest 
growth rates with reduced volatility. Two main conclusions can be drawn regarding the 
growth path. Firstly, it exhibits higher volatility in times of modest growth. Secondly, the 
volatility fell amid stabilising growth rates. 

Next, we move on to analysing the development of inflation as a measure of price stability 
in the analysed period. The inflation was at normal levels with moderate volatility in the mid-
2000s, but started a galloping behaviour during the peak of the economic expansion in 2008 
when price growth of nearly 10 per cent was recorded. Following the economic slump, the 
inflation turned into deflation in 2009 and then stabilised to its pre-crisis normal levels for 
2010-2013. A period of near-zero inflation with frequent deflation periods followed from 
2014 to 2016 before it returned to positive values but was still below the benchmark level of 
around 2.0 per cent.  

A large increase of the inflation volatility was recorded during the inflation surge in 2022. 
Two main conclusions can be inferred regarding the inflation path. Firstly, higher inflation 
raised volatility amid economic expansion. Secondly, the price volatility was stable in times 
of low inflation. 

Finally, we analyse the path the budget balance path as a measure of financial stability. The 
highest volatility occurred during the economic expansion of the late 2000s when the budget 
balance was positive, i.e. there was a budget surplus, whereas it started to stabilise in the 
period to come with some pick-ups in 2013 and 2014.  
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Figure 2. The inflation path of North Macedonia in the period from Q1 2007 to Q4 2022 
(in %) 

 
Source: Authors’ calculation. 

 

In general, the recovery period from the crisis was marked by relatively stable budget deficits. 
A rise in volatility was recorded during the COVID-19 pandemic, which came as a result of 
the increased budget deficits to support the economy during that period.  

The two main conclusions regarding this measure are as follows. Firstly, rising volatility 
appeared in times of economic expansion when there was a budget surplus. Secondly, low 
volatility was typical for times of crisis with stable budget deficits. 

Figure 3. The budget balance path of the Macedonian economy in the period from Q1 
2007 to Q4 2022 (in %) 

 
Source: Authors’ calculations. 
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3.2 Empirical results and discussion 

In this sub-section, we develop an autoregressive model with distributed lags to study the 
macroeconomic stability and economic growth in the Macedonian economy. The model is of 
the form: 𝑔௧ = 𝛼 +෍𝛽௜𝑔௜,௧ିଵ +෍𝛿௜𝑠୨,୲௤

௝ୀଵ +෍𝜎௜𝐗୨,୲௤
௝ୀଵ + 𝜀௧௣

௜ୀଵ  (1) 

where, 𝑔௧ denotes growth rate, 𝑝 and 𝑞 denote the number of lags, 𝑠୨,୲ is a measure of stability 
and 𝐗୨,୲ is a vector of control variables. Considering that we want to study the impact of three 
kinds of stability, we run the model in (1) four times, that is, for output stability, price 
stability, fiscal stability and financial stability. 

The problem of long-run structural modelling has been addressed elsewhere (Johansen, 1991; 
Phillips, 1991; Pesaran, Shin 2002). We estimate the regression coefficients using the 
autoregressive distributed lag (ARDL) approach developed by Pesaran and Shin (1999) and 
further extended by Pesaran et al. (2001).  

The ARDL approach allows large flexibility and has multiple advantages over the 
cointegration techniques and the other models used to study the linear long-run relationship 
in a model. Some of the advantages that we reckon as important are the usefulness in 
employing both stationary and non-stationary as well as fractionally co-integrated time series 
(Pesaran and Pesaran 1997) and the ability to distinguish between dependent and explanatory 
variables that make the estimation possible even when the explanatory variables are 
endogenous (Pesaran and Shin 1999). In addition, this methodology takes advantage of 
reverse causality and addresses spurious correlation.  

Finally, the ARDL approach has the additional advantage of yielding consistent estimates of 
the long-run coefficients that are asymptotically normal irrespective of whether the 
underlying regressors are of order 𝐼(1) or 𝐼(0) (Pesaran, Pesaran 1997). 

Another important pre-requisite before moving on to estimate the model is to define the 
concept of volatility. In our analysis, volatility is calculated for growth rate, inflation and 
budget balance as an absolute variation using the formula: 𝑉𝑜𝑙 = |𝑥௧ − �̅�| (2) 
where 𝑥௧ is the observed variable and �̅� is the mean. This definition of volatility is used in 
the estimates of the baseline model. 

In order to test for the robustness of the volatility measure, we also use an alternative formula 
for its calculation, which is given as 𝑉𝑜𝑙∗ = |𝑥௧ − 𝑥௠௘ௗ| (3) 
where the median value of the observed variable 𝑥௠௘ௗ is taken to replace the mean �̅�. These 
estimates are used in the model testing for robustness. 

The number of lags in the regression equations of the baseline model is selected using the 
Akaike information criterion (AIC). The selection results are presented in Table 2. 
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Table 2. Number of lags in the regression equations 
Variable Number of lags 

GDP growth rate 3 
GDP growth rate volatility 2 
Inflation volatility 2 
Interest payments to GDP 4 
Government debt to GDP 4 
Credit to GDP 4 
Credit growth rate 3 
Capital adequacy ratio 1 
ROAA 4 
ROAE 4 

NPL ratio 1 
Source: Authors calculations. 

 
The estimated results from the ARDL model for output stability are presented in Table 3. 

Table 3. Estimation results from the model for output stability 

Variable Estimates with robust standard errors 
(1) (2) (3) (4) 

GDP growth (one lag) 1.114*** 
(0.132) 

1.020*** 
(0.135) 

0.731*** 
(0.138) 

0.740*** 
(0.144) 

GDP growth (two lags) -0.237 
(0.188) 

-0.111 
(0.193) 

-0.083 
(0.167) 

0.012 
(0.177) 

GDP growth (three lags) -0.176 
(0.122) 

-0.328 
(0.130) 

-0.249 
(0.110) 

-0.310** 
(0.119) 

GDP growth volatility -0.395*** 
(0.137) 

-0.348** 
(0.161) 

-0.208* 
(0.111) 

-0.259* 
(0.146) 

GDP growth volatility (one lag) 0.485** 
(0.188) 

0.357* 
(0.184) 

0.304** 
(0.150) 

0.265* 
(0.152) 

GDP growth volatility (two lags) -0.105 
(0.147) 

-0.068 
(0.146) 

-0.008 
(0.116) 

-0.027 
(0.120) 

Credit to GDP  -0.468* 
(0.254)  -0.402 

(0.226) 

Credit to GDP (one lag)  0.541* 
(0.317)  0.082 

(0.295) 

Credit to GDP (two lags)  0.063 
(0.321)  0.248 

(0.271) 

Credit to GDP (three lags)  -0.326 
(0.305)  -0.114 

(0.266) 

Credit to GDP (four lags)  0.084 
(0.230)  -0.053 

(0.0199) 

Government debt to GDP   -0.317*** 
(0.068) 

-0.189** 
(0.080) 

Government debt to GDP (one lag)   0.151 
(0.092) 

0.185* 
(0.092) 

Government debt to GDP (two lags)   -0.125 
(0.092) 

-0.128 
(0.096) 

Government debt to GDP (three lags)   0.078 
(0.096) 

0.042 
(0.105) 

Government debt to GDP (four lags)   0.194** 
(0.079) 

0.168* 
(0.086) 

Adjusted 𝑹𝟐 0.742 0.776 0.846 0.856 
Notes: Symbols ***, ** and * denote statistical significance at the level of 1, 5 and 10%, respectively. Robust 
standard errors are reported in parentheses. Constants are not reported. 

Source: Authors’ calculations. 
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The results reveal that GDP volatility has a negative overall effect, which is statistically 
significant at the level and one lag with the opposite sign. At this level, the estimated 
coefficient is negative in the range from -0.208 to -0.395, which indicates that increased 
volatility by one percentage point would slow down GDP growth by 0.2 to 0.4 percentage 
points. At first lag, the estimated coefficient alternates its sign and becomes positive in the 
range from 0.265 to 0.485. This means that the positive effect of GDP volatility is pronounced 
with a lag of two quarters. However, it is important to link these results to the estimated 
coefficients of the lagged values of the GDP growth itself.  

Table 4. Estimation results from the model for price stability 

Variable Estimates with robust standard errors 
(1) (2) (3) (4) 

GDP growth (one lag) 1.029*** 
(0.126) 

0.921*** 
(0.128) 

0.667*** 
(0.140) 

0.689*** 
(0.151) 

GDP growth (two lags) -0.133 
(0.181) 

-0.011 
(0.184) 

-0.038 
(0.169) 

0.059 
(0.183) 

GDP growth (three lags) -0.299** 
(0.129) 

-0.463*** 
(0.132) 

-0.313** 
(0.121) 

-0.378*** 
(0.130) 

Inflation volatility 0.184 
(0.126) 

0.210* 
(0.120) 

-0.049 
(0.114) 

-0.089 
(0.117) 

Inflation volatility (one lag) -0.317 
(0.206) 

-0.201 
(0.194) 

0.017 
(0.171) 

0.102 
(0.170) 

Inflation volatility (two lags) 0.294* 
(0.175) 

0.190 
(0.169) 

0.126 
(0.142) 

0.037 
(0.146) 

Credit to GDP  -0.610** 
(0.230)  -0.524** 

(0.226) 

Credit to GDP (one lag)  0.584* 
(0.325)  0.192 

(0.308) 

Credit to GDP (two lags)  0.031 
(0.317)  0.341 

(0.277) 

Credit to GDP (three lags)  -0.299 
(0.317)  -0.155 

(0.283) 

Credit to GDP (four lags)  0.141 
(0.203)  -0.071 

(0.188) 

Government debt to GDP   -0.347*** 
(0.073) 

-0.231*** 
(0.084) 

Government debt to GDP (one lag)   0.172* 
(0.100) 

0.202** 
(0.098 

Government debt to GDP (two lags)   -0.139 
(0.097) 

-0.168* 
(0.099) 

Government debt to GDP (three lags)   0.089 
(0.101) 

0.071 
(0.109) 

Government debt to GDP (four lags)   0.203** 
(0.089) 

0.195* 
(0.097) 

Adjusted 𝑹𝟐 0.751 0.770 0.829 0.844 
Notes: Symbols ***, ** and * denote statistical significance at the level of 1, 5 and 10%, respectively. Robust 
standard errors are reported in parentheses. Constants are not reported. 

Source: Authors’ calculations. 
 

Namely, they show that the GDP growth from the previous period positively and statistically 
significantly affects the current GDP growth rate with a magnitude from 0.731 to 1.140, 
implying that GDP growth at one lag is primarily driven by its value in the previous period 
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and the volatility is only a constraining factor. At two lags, the effect of the lagged values of 
GDP growth disappears and the impact of GDP volatility becomes more pronounced. With 
regards to the level of financial development as measured by the credit-to-GDP ratio, the 
estimated coefficients point out a negative impact, which means that the increased financial 
development already reflects the increased crediting in the economy and squeezes out the 
possibility for further growth driven by excess crediting.  

Finally, the level of indebtedness as measured by the government do debt ratio negatively 
impacts GDP growth, which is a logical conclusion given that high debt ratios generally 
contain investment as a driving growth factor. 

The estimated results from the ARDL model for price stability are presented in Table 4.  

Table 5. Estimation results from the model for fiscal stability 

Variable Estimates with robust standard errors 
(1) (2) (3) (4) 

GDP growth (one lag) 1.007*** 
(0.126) 

0.982*** 
(0.128) 

0.703*** 
(0.135) 

0.750*** 
(0.146) 

GDP growth (two lags) -0.084 
(0.182) 

0.010 
(0.189) 

-0.046 
(0.165) 

0.043 
(0.183) 

GDP growth (three lags) -0.307** 
(0.125) 

-0.426*** 
(0.131) 

-0.300** 
(0.113) 

-0.366*** 
(0.125) 

Budget balance volatility -0.079 
(0.075) 

-0.096 
(0.082) 

-0.011 
(0.060) 

-0.059 
(0.074) 

Budget balance volatility (one lag) 0.072 
(0.076) 

0.084 
(0.081) 

0.024 
(0.062) 

-0.014 
(0.076) 

Budget balance volatility (two lags) 0.147* 
(0.077) 

0.100 
(0.076) 

0.099 
(0.062) 

0.057 
(0.067) 

Credit to GDP  -0.705*** 
(0.226)  -0.550** 

(0.218) 

Credit to GDP (one lag)  0.698** 
(0.318)  0.238 

(0.298) 

Credit to GDP (two lags)  0.156 
(0.321)  0.361 

(0.278) 

Credit to GDP (three lags)  -0.436 
(0.315)  -0.200 

(0.280) 

Credit to GDP (four lags)  0.185 
(0.223)  -0.066 

(0.201) 

Government debt to GDP   -0.323*** 
(0.071) 

-0.194** 
(0.087) 

Government debt to GDP (one lag)   0.198** 
(0.097) 

0.212** 
(0.100) 

Government debt to GDP (two lags)   -0.176* 
(0.098) 

-0.196* 
(0.098) 

Government debt to GDP (three lags)   0.116 
(0.101) 

0.094 
(0.109) 

Government debt to GDP (four lags)   0.167** 
(0.083) 

0.152* 
(0.089) 

Adjusted 𝑹𝟐 0.724 0.766 0.834 0.843 
Notes: Symbols ***, ** and * denote statistical significance at the level of 1, 5 and 10%, respectively. Robust 
standard errors are reported in parentheses. Constants are not reported. 

Source: Authors’ calculations. 
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The regression coefficients show that price stability has no statistically significant impact on 
GDP growth. These results are supported by the alternating signs of the estimated coefficients 
across equations, with only two of them showing a positive statistically significant effect at 
10%. The positive coefficient contradicts the majority of the economic literature for other 
countries, but it is mostly caused by the low inflation change during the extended period of 
vulnerabilities in the 2010s. The impact of the lagged values of GDP growth in this 
specification are very similar to those for measuring output stability where the main 
difference are the weaker negative and statistically significant coefficients at three lags. The 
negative effects of financial intermediation and indebtedness are statistically significant with 
a similar magnitude as in the analysis of the output volatility. 

The estimated results from the ARDL model for fiscal stability are presented in Table 5.  

Table 6. Estimation results from the model for financial stability 

Variable Estimates with robust standard errors 
(1) (2) (3) (4) 

GDP growth (one lag) 0.944*** 
(0.127) 

0.999*** 
(0.126) 

0.972*** 
(0.132) 

0.979*** 
(0.132) 

GDP growth (two lags) -0.052 
(0.179) 

-0.103 
(0.182) 

-0.076 
(0.188) 

-0.078 
(0.189) 

GDP growth (three lags) -0.288** 
(0.124) 

-0.252* 
(0.127) 

-0.290** 
(0.133) 

-0.283** 
(0.133) 

Capital adequacy ratio -0.832* 
(0.464)    

Capital adequacy ratio (one lag) 0.618 
(0.440)    

NPL ratio  -0.208 
(0.492)   

NPL ratio (one lag)  0.197 
(0.459)   

ROAA   -0.176 
(0.522)  

ROAA (one lag)   0.403 
(0.596)  

ROAA (two lags)   0.194 
(0.579)  

ROAA (three lags)   0.110 
(0.577)  

ROAA (four lags)   -0.156 
(0.510)  

ROAE    -0.012 
(0.058) 

ROAE (one lag)    0.046 
(0.067) 

ROAE (two lags)    0.021 
(0.066) 

ROAE (three lags)    -0.029 
(0.057) 

Adjusted 𝑹𝟐 0.707 0.692 0.703 0.702 
Notes: Symbols ***, ** and * denote statistical significance at the level of 1, 5 and 10%, respectively. Robust 
standard errors are reported in parentheses. Constants are not reported. 

Source: Authors’ calculations. 
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In a similar fashion to price stability, no impact has been found for fiscal stability either. 
Budget balance volatility has a sluggish negative impact on GDP growth at level, whereas 
the impact is positive with one and two lags, but the coefficients are statistically insignificant. 
The other results in the estimated equations confirm the previously obtained results. In that 
regard, the lagged GDP growth rates have a positive and statistically significant impact at 
one and three lags, while financial development and indebtedness negatively affect GDP 
growth. 

The estimated results from the ARDL model for financial stability are presented in Table 6.  

In the final specification regarding financial stability, we obtain negative and statistically 
significant coefficients only for the capital adequacy ratio at level, which amounts to -0.832 
and indicates that every increase of the total capital to risk-weighted assets by one percentage 
point would slow down GDP growth by 0.832 percentage points. This means that the 
increased prudence by banks, reflected through the larger capital held, tends to restrict 
crediting and hamper GDP growth. As for the effect of the other financial variables, we 
establish a negative overall effect of the NPL ratio, ROAA and ROAE, but the estimated 
coefficients are all statistically insignificant. Finally, the results of the Granger causality and 
Wald tests indicate the causal relationship between output stability, financial stability and 
economic growth in the case of North Macedonia. 

 

4. Conclusion 

Macroeconomic stability is an important pre-condition for robust economic growth and 
positive future growth prospects. The investigation of the relationship between the two 
categories in the case of the Macedonian economy has resulted in several useful conclusions 
and policy recommendations. 

Firstly, output volatility adversely affects GDP growth. This is largely due to the effect of the 
higher external vulnerabilities in the 2010s and it has led to an abrupt increase in volatility as 
GDP growth shrank reflected through low volatility amid episodes of suboptimal growth. 
Hence, the policy-makers in the country should create growth and development policies that 
will promote sustainable and long-run growth instead of focusing on delivering economic 
growth in the short run. Moreover, the results and conclusions about the negative relationship 
between growth volatility and economic growth indicate that the policymakers in the country 
should put more efforts during the economic crisis and stimulate the national economy by 
using fiscal policy. 

Secondly, price volatility has no impact on GDP growth. This confirms the ambivalent 
relationship between inflation and economic growth. Moreover, it reflects the sharp changes 
in the inflation trajectory at the beginning and the end of the analyzed period at times with 
differing GDP growth rates. As a consequence of these results, it stands to reason to consider 
integrating price stability through different measures or investigating a potential non-linear 
relationship on economic growth, that is, estimating impact in one direction up to some saddle 
point and impact in an alternating direction above that point. 
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Thirdly, fiscal volatility has no effect on GDP growth. This result clearly shows that changes 
in fiscal policy fail to support economic activity, which, in the case of the Macedonian 
economy, is due to the increased government spending on current expenditures instead of 
boosting capital expenditures that have a higher fiscal multiplier. In fact, the lack of fiscal 
volatility indicates that the fiscal impulse in the Macedonian economy does not work because 
of the bad internal composition of the government revenues and expenditures that produce 
the budget balance. 

Fourthly, the impact of financial stability on economic growth reveals that the overly prudent 
behaviour by banks hampers GDP growth. The prudency results from the effects of the global 
financial crisis and the subsequent regulatory changes that resulted afterwards. The larger 
capital adequacy ratio of banks restricts the crediting activities of banks, which in turn fails 
to support economic growth. 

Our future research would probably include the use of a different methodological framework 
to capture the COVID-19 recession and the period of high inflation surge following Russia’s 
invasion of Ukraine. This will include testing of different hypotheses, identification of other 
variables and testing of non-linear relationships. It is also challenging to develop a composite 
macroeconomic stability measure that will be related to economic growth. 
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