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Summary
Considering contemporary economic trends and the importance of fiscal policy in-
struments for ensuring macroeconomic stability, the research focuses on fiscal sus-
tainability. Accordingly, special attention is paid to the empirical approach to fiscal 
sustainability, where the central question in considering the long-term sustainabili-
ty of public finances is the concept of intertemporal budget constraint. The potential 
cointegrating relationships between public revenues and public expenditures, which 
represent the basic condition for fiscal sustainability, were tested on the example of 
Bosnia and Herzegovina. Testing the cointegration of time series was performed using 
the Engle-Granger two-step procedure and then using the Johansen procedure based 
on the VAR model. Finally, based on the above, the results of the fiscal sustainability 
analysis of Bosnia and Herzegovina were summarized, which are relevant for defining 
macro-fiscal goals and development-oriented policies. 
Keywords: fiscal policy, fiscal sustainability, time series, cointegration, VAR JEL cla-
ssification: E62, C22

Sažetak
Uzimajući u obzir savremena ekonomska kretanja i značaj instrumenata fiskalne politike 
za osiguranje makroekonomske stabilnosti, istraživanje je fokusirano na fiskalnu održi-
vost. U skladu sa tim, posebna pažnja posvećena je razmatranju empirijskog pristupa 
fiskalnoj održivosti, gdje je kao centralno pitanje u razmatranju dugoročne održivosti 
javnih finansija predstavljen koncept intertemporalnog budžetskog ograničenja. U na-
stavku su na primjeru Bosne i Hercegovine testirane potencijalne kointegracijske veze 
između javnih prihoda i javnih rashoda što predstavlja osnovni uslov fiskalne održivo-
sti. Testiranje kointegriranosti vremenskih serija izvršeno je primjenom Engle-Granger 
dvostepene procedure, a zatim i pomoću Johansenove procedure zasnovane na VAR 
modelu. Konačno, na bazi navedenog rezimirani su rezultati analize fiskalne održivosti 
Bosne i Hercegovine koji su relevantni za definisanje makro-fiskalnih ciljeva i razvojno 
orijentisane politike.
Ključne riječi: fiskalna politika, fiskalna održivost, vremenske serije, kointegracija, 
VAR JEL classification: E62, C22



73

Aldin Međedović, Merdža Handalić Plahonjić: 
Testing Fiscal Sustainability in Bosnia and Herzegovina

1. INTRODUCTION
Fiscal policy generally has numerous implications on movements in a national 
economy. By ensuring fiscal sustainability and balance of public finances, fiscal 
policy has a direct impact on macroeconomic stability. Therefore, it is important 
that fiscal policy is conceived as a sustainable subsystem within the overall econ-
omy. In cases of inadequate fiscal policy implementation by the government and 
failure to achieve planned fiscal goals, macroeconomic stability and the sustain-
ability of the public sector as a whole are called into question. Fiscal sustainabil-
ity is directly related to the solvency of the state. Unsustainable fiscal policy can 
threaten the solvency of the state if necessary adjustments and changes are not 
made in the fiscal area. Such a situation inevitably reflects on the movement of the 
entire economy, the economic growth that is achieved, and ultimately on economic 
development (Hemming, 2000). After the global debt crisis recorded in the early 
1980s, the importance of the debate primarily on public debt, but also on the sus-
tainability of fiscal policy, has increased. In addition, the emergence of high budget 
deficits in the United States has led to the publication of various empirical studies 
on fiscal sustainability. There is no precisely defined procedure or definition on the 
basis of which fiscal sustainability would be assessed. Different authors approach 
the definition and assessment of fiscal sustainability in different ways. Thus, the 
concept of fiscal sustainability has many definitions, although it almost always 
refers to the fiscal policy of the government or the public sector.
One concept in defining fiscal sustainability relates to solvency, or the ability of a 
government to service its debt. However, assessments of fiscal sustainability rarely 
conclude that a government is insolvent, unless creditors and all other key players in 
this area are already aware of this fact. Another concept in assessing fiscal sustaina-
bility relates to the government’s ability to continue implementing existing policies 
while maintaining solvency (Chalk and Hemming, 2000). With this approach, the 
analysis of fiscal sustainability has a wider scope. In this case, special attention is 
paid to the analysis of the effects of fiscal and monetary policies and adjustments 
related to maintaining solvency. The background to this approach is the fact that 
fiscal policy, coupled with monetary policy, is one of the fundamental and most 
significant instruments of macroeconomic policy (Alfonso and Sousa, 2009).
Analyses of fiscal sustainability are mostly focused on the question of the 
theoretical concept of optimal fiscal policy, disregarding the issue of feasibility 
and implementation possibilities. In addition, one of the drawbacks of the analysis 
of fiscal sustainability is the fact that the possibility of error, or the certainty of the 
estimate, is often not taken into account. Academic studies on fiscal sustainability 
focus on research that is focused on the cointegration between public revenues 
and expenditures, as well as research that analyzes fiscal sustainability from 
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the perspective of sustainable public debt with specified movements of certain 
macroeconomic parameters (Krznar, 2002). Blanchard (1990) notes that the issue 
of fiscal sustainability is related to the analysis of whether the current deficit, and 
therefore the current borrowing of the central government, leads to an excessive 
accumulation of public debt. In this context, fiscal policy needs to maintain a 
sustainable level of deficit that the government can cover without excessive growth 
of public debt. Many other theorists also place particular emphasis on the level of 
public debt when assessing fiscal sustainability. Thus, Cuttington (1997) warns 
that fiscal policy is sustainable if the economy achieves a constant debt-to-GDP 
ratio with a certain rate of growth and a constant real interest rate.
In academic and other circles where fiscal policy is discussed, fiscal sustainability 
is often linked to the engagement of the International Monetary Fund (IMF). It 
is important to note that the IMF’s actions primarily involve ensuring balance of 
payments equilibrium, which is achieved through credit lines provided to countries 
that are members of this organization. Specifically, if these countries face difficul-
ties in financing international payments, the IMF provides them with a financial 
assistance instrument. This ensures continuous financing of foreign obligations, 
as well as stability of the currency and foreign reserves. Ultimately, this paves the 
way for potential economic recovery and provides the basic prerequisites for eco-
nomic growth (DEP, 2010).
The complexity of the state system is reflected to a great extent in fiscal sustain-
ability, and this issue needs to be approached in a special way depending on the 
country under analysis. Like many other countries, Bosnia and Herzegovina (BiH) 
has problems with determining and defining the optimal level of fiscal decentrali-
zation. The existing framework of fiscal policy in BiH is limited by the state sys-
tem, which gives entities a high degree of sovereignty and leads to fragmentation 
of the fiscal structure. Such a system largely results in a lack of stronger coordina-
tion in creating fiscal policy at the state level, which is of paramount importance 
for a small country like BiH. The ultimate result of this situation is an unsatisfacto-
ry level of real economic growth due to the absence of fiscal coordination (Međe-
dović, 2010). Additionally, it should be noted that BiH is classified as a small open 
economy whose growth model is based on consumption largely financed by credit 
expansion and transfers from abroad (DEP, 2011). Therefore, the BiH’s economy 
is largely tied to global economic trends. Moreover, the BiH is unable to adequate-
ly withstand external shocks, which inevitably also reflects on public finances. 
Thus, the global financial crisis, whose effects were visible in the last quarter of 
2008 and throughout 2009, led to a decline in economic activity and aggregate 
demand, worsening the fiscal situation in  the BiH. A special challenge for fiscal 
sustainability in the BiH, but also globally, is the emergence of the COVID-19 
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pandemic, which brings about a structural shift in the functioning of economies 
since 2020. The pandemic has had a strong impact on economic trends, simulta-
neously leading to shocks in aggregate supply and demand. The strong economic 
contraction seriously jeopardizes the labor market and brings numerous negative 
repercussions. Such a situation inevitably reflects on the BiH’s fiscal policy, as a 
key instrument for responding to the negative effects of the pandemic.
The previous discussion highlights the necessity of quality analysis of the BiH’s 
fiscal policy and its impact on fiscal sustainability and economic development, 
which also provides an opportunity to gain insight into the information necessary 
for defining macro-fiscal goals and thus a basis for creating an adequate and 
development-oriented policy. In support of the previous conclusion, it should be 
noted that this problem has not been given adequate attention in scientific circles in  
the BiH, although BiH faces numerous difficulties in balancing the fiscal system. 
Based on this defined problem, it seems justified and necessary to scientifically 
process and investigate the issue of fiscal policy sustainability in  the BiH.

2. EMPIRICAL APPROACH TO EVALUATING FISCAL SUSTAINABILITY
The intertemporal budget constraint is central to the discussion of long-term 
sustainability of public finances. If the intertemporal budget constraint is not 
met, public spending is not sustainable in the long run (Bravo and Silvestre, 
2002). Assuming that the government does not engage in a Ponzi game, relying 
permanently on refinancing debt through new borrowing to pay off maturing 
principal plus interest is not a viable option. A Ponzi game implies the possibility 
of the government servicing debt through new borrowing (Bartolini et al., 1991). 
Despite this fiscal policy constraint, it should be noted that there are models in 
which any movement in the time series of deficits is sustainable because it is 
possible to borrow and finance interest with even more borrowing. In Diamond’s 
neoclassical growth model, such a fiscal policy is possible. In such dynamically 
inefficient economies, current public debt growth does not have implications for 
future surpluses (Wilcox, 1989). On the other hand, governments in dynamically 
efficient economies face intertemporal budget constraints. With the inclusion of the 
possibility of monetary financing of deficits, the intertemporal budget constraint 
implies that the value of public debt must be equal to the sum of the present value 
of expected future primary surpluses and the present value of expected future 
gains from money issuance-seigniorage (Buiter, 1985). Based on this, empirical 
studies that address fiscal sustainability focus on testing the consistency of time 
series of public revenues, public expenditures, and public debt. Tests include 
checking the stationarity and cointegration of fiscal variable series. The existence 
of cointegration between public revenues and public expenditures is determined 
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based on certain assumptions by testing and analyzing the relationship between 
primary public revenues and expenditures, or between total public revenues and 
expenditures.
Econometric methods for modeling fiscal variables, whether they focus on univar-
iate characteristics of time series such as public debt or primary budget balance, 
or those that establish the existence of cointegration between public revenues and 
expenditures, are widely used in various empirical studies addressing the issue 
of fiscal sustainability (Jevđović, 2018). In this context, particular attention has 
recently been given to the assessment of the fiscal reaction function and sustaina-
bility (Bohn, 2005). New cointegration techniques that include structural chang-
es in cointegration testing now also allow for more precise tests of cointegration 
between fiscal variables. Inconsistency with respect to intertemporal budget con-
straint found as a result of testing and analysis directly reflects on fiscal variables, 
suggesting changes aimed at ensuring sustainability. In cases where changes in 
unreliable fiscal policy patterns cannot realistically be expected, it is possible that 
creditors may reasonably suspect government borrowing through a Ponzi scheme 
strategy. This leads to a situation where some creditors will bear the public debt 
at some future time. The result of this will be that these creditors will have lower 
consumption in at least one period and therefore a lower level of well-being com-
pared to the situation in which the creditor had decided not to bear the public debt. 
Accordingly, their negative response to further government borrowing requests is 
understandable and expected. Rational creditors would not be willing to buy public 
debt. In this way, the government would not have the possibility of prolonging the 
debt, which would ultimately lead to insolvency of public finances (Krznar, 2002).
The wide approach in analyzing fiscal sustainability was tackled by the high budget 
deficits recorded in the US. The first studies on the topic of intertemporal budget 
constraint analyzed time series of deficit and public debt movements, testing them 
for stationarity. This was the approach applied in the pioneering engagement of 
Hamilton and Flavin (1986) on the example of the US, followed by other theorists. 
These include analyses by Hamilton and Flavin (1986), Kremers (1998), Wilcox 
(1989), Trehan and Walsh (1991), Haug (1991), Hakki and Rush (1991), Tanner and 
Lia (1994), Quintos (1995), and others. The focus of all studies is the verification 
of the level of budget deficits in terms of intertemporal budget constraint. The 
approach has further been used and applied to the example of other countries, 
individually and within groups of countries.
Hamilton and Flavin (1986), Trehan and Walsh (1988), and Haug (1991) focused 
directly on public revenues and expenditures, applying conventional cointegration 
tests, and came to the same conclusion that US government policy in the field 
of public finances is consistent with intertemporal budget constraints. Trehan and 
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Walsh had previously shown that meeting the government’s present-value budget 
balance is equivalent to the condition that public expenditures (including interest 
payments) and tax revenues are cointegrated. In this case, cointegration between 
expenditures and revenues, whether real or as a share of GDP, is a sufficient condi-
tion for fiscal policy sustainability. Wilcox (1989) included an exogenously deter-
mined structural break in the series in the analysis and found oscillations regarding 
fiscal sustainability in the work of Hamilton and Flavin. Wilcox’s involvement 
is followed by sustainability analyses that encompass exogenously determined 
structural changes in fiscal variable time series, tested with different tests. For ex-
ample, Hakkio and Rush (1991) and Quintos (1995), based on a long time series 
sample, also confirm that expenditures and revenues are cointegrated, with certain 
breakpoints that indicate years or periods of unsustainability (Bravo and Silvestre, 
2002). This is further supported by analyses that deal with endogenously deter-
mined structural breaks (Tanner and Liu, 1994; Quintos, 1995; Fountas and Wu, 
1996). The structural break itself can affect the final result of the test, which Wilcox 
indirectly proved by dividing the time series with an exogenously marked discon-
tinuity point that determined the structural change and therefore tested separately 
for each series. By applying a cointegration test between total public revenues and 
expenditures that encompasses a structural break, the mentioned theorists conclude 
that the government, since public revenues and expenditures are not cointegrated, 
faces pressures related to debt repayment. This situation implies that expenditures 
grow faster than revenues over time, thus questioning fiscal sustainability.
Here we want to highlight an analysis in which two studies attempted to present 
medium-term forecasts for European countries, although this is not the focus of 
our research. Uctum and Wickens (1997) used data on debt-to-GDP ratios for 13 
EU member states from 1970 to 1995 to assess long-term sustainability, which 
requires debt or deficit stationarity as a test of intertemporal budget constraints 
and medium-term sustainability. They used the fiscal stress indicator developed by 
Blanchard et al. (1991) to test the effects of imposing debt and deficit constraints on 
fiscal policy sustainability in the US and European countries. Artis and Marcellino 
(1998) also used data on debt and deficit ratios to test the long-term sustainability 
state. They required the discounted debt-to-GDP ratio to represent a stationary zero 
mean variable, which was accepted for countries where integrated movements of 
debt and deficit ratios were recorded. With the exception of some countries, fiscal 
sustainability was generally uncertain. It is important to note that newer research 
and analyses of fiscal sustainability that apply the intertemporal budget constraint 
approach have improved cointegration tests that encompass structural changes in 
series, significantly improving the quality of fiscal data and contributing to better 
fiscal management.



78

UPRAVA 2023; 1: 72-99

Cointegration is a relatively new statistical concept that has completed the relationship 
between economic theory and econometric modeling. It was developed by Robert 
Engle and Clive Granger in 1987, creating a key framework for econometric 
modeling of macroeconomic time series (MacKinnon, 2010). Cointegration is 
inherent to certain non-stationary time series. Assuming the existence of at least 
two time series with stochastic trends, the concept of cointegration implies their 
movement over time within certain limits, with a tendency for the difference 
between them to be stationary. The causal relationship between many economic 
variables, including expenditures and revenues that are the focus of our research, 
explains such movements. In this way, the concept of cointegration offers the 
possibility of analyzing various economic trends based on the interaction and 
causal relationship of the economic variables under consideration. The special 
significance of applying the concept of cointegration in time series analysis lies 
in the fact that it focuses on examining the goal of long-term equilibrium, as well 
as short-term movements that can lead to certain deviations from the overall goal. 
This approach achieves the necessary compromise in economic research, enabling 
a better understanding of the overall economic perspective and the creation of a 
policy mix.

3. DATA AND METHODOLOGY
The main limitation of econometric modeling of macroeconomic variables for 
developing economies is the unavailability of relevant data to conduct empirical 
research. Namely, the problem often faced in this context is the insufficiently long 
time series data with frequent structural breaks caused by macroeconomic insta-
bility. The data for the subject research is based on quarterly data for the period 
from the third quarter of 2004 to the third quarter of 2020. For this purpose, data 
on total revenues and expenditures in nominal value were used, taken from the 
statistical portal of the Central Bank of Bosnia and Herzegovina. They are based 
on the government finance statistics (GFS) system, developed by the IMF with the 
aim of presenting statistical data consistently and systematically, which enables 
policy makers and analysts to analyze trends in the fiscal sector and the liquidity 
position of the general government (IMF, 2001). The basis for data acquisition is 
the quarterly report on the operations of the central government sector for consoli-
dated Bosnia and Herzegovina. Accordingly, it should be noted that it does not in-
clude the local government level (municipalities and cities), two public companies 
(JP Ceste and JP Autoceste), as well as Funds for Professional Rehabilitation and 
Employment of Disabled Persons at all levels of government. Before econometric 
modeling, all time series were seasonally adjusted, taking into account the quarter-
ly frequency of the data used, using the TRAMO/SEATS method.
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Using econometric techniques commonly used for time series analysis, an empirical 
analysis of fiscal sustainability in the BiH was conducted. The basic assumption of 
classical econometric analysis involves the stationary property of the variables under 
consideration, which generally implies the constancy of the mean and variance with-
in the observed time frame. However, given the reflections of the business cycle on 
the movement of economic variables and the inevitable influence of various social 
and political factors, there is a tendency for instability in the mean and variance of 
most variables. Therefore, testing the order of integration of time series is an initial 
activity in econometric research as the validity of the basic assumption of stationary 
variables under consideration is crucial for the development of econometric models 
and interpretation of the results. There are various methods used for testing integra-
tion, or stationary properties of time series. One of the methods described below is 
the unit root test, which was used in our research. In addition, testing the stationary 
properties of time series is also done by applying tests for stationarity and unit root 
tests in the presence of a structural break (Afonso and Jalles, 2012). 
In line with the generally accepted approach, the unit root tests were initially used 
to test the level of integration of the time series variables under investigation, 
using the BiH as an example. Potential cointegrating relationships between the 
fiscal variables were then tested using the Engle-Granger two-step procedure 
and Johansen’s procedure. Finally, in addition to examining the cointegrating 
properties, possible causal relationships between the observed variables were 
analyzed. In order to diagnose potential models, the existence of normal distribution, 
homoscedasticity, and absence of autocorrelation in the residuals were tested at all 
stages of the research, which will be further discussed.

4. EMPIRICAL RESULTS
Access to empirical research implies a preliminary analysis of collected data, 
which includes graphical representation of variables of interest. The graphical 
representation of deseasonalized time series of public revenues and public 
expenditures (Graph 1) shows their relatively coordinated movement in the period 
from 2004 to 2008. 
The financial crisis that occurred in 2008 brought challenges to the Bosnian fis-
cal sector, which faced a deficit budget gap. Accordingly, activities and measures 
aimed at consolidating public finances are being implemented. The BiH commit-
ted to implementing restrictive fiscal policy measures as part of an arrangement it 
had with the IMF. This approach brings stability to public finances, resulting in a 
budget surplus recorded in 2015. A similar trend continued until 2020 when the 
emergence of the COVID-19 pandemic caused a structural shift in the economy. 
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The inability to adequately respond to external shocks, as well as the pandemic-in-
duced decrease in public revenues and increase in public expenditures, negatively 
affected fiscal sustainability.

Graph 1. Deseasonalized public revenues and expenditures (in million BAM)
Source: Author’s creations

Using the example of the BiH, the movement of public revenues and public 
expenditures was assessed. Accordingly, a cointegration test was conducted between 
total revenues and total expenditures. The test aimed to determine the existence 
of a potential long-term relationship between the variables under consideration, 
which is indicative in the context of assessing fiscal sustainability. Cointegration 
between total revenues and total expenditures implies the possibility of corrective 
action by fiscal policy in accordance with the intertemporal budget constraint. The 
initial step in the econometric analysis of fiscal sustainability involves examining 
the order of integration of the time series under consideration. In accordance with 
the aforementioned methodological explanation, the Augmented Dickey-Fuller 
test of unit roots was applied. The results of testing the stationarity of the variables 
under consideration and the order of integration are presented in Table 1. The lag 
length to avoid residual autocorrelation in the autoregressive model was defined 
based on the Schwarz information criterion.
The null hypothesis assumes a unit root, i.e. non-stationarity of the time series, 
while the alternative hypothesis implies stationarity of the time series. The 
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decision on stationarity/non-stationarity of the time series is made by comparing 
the test statistic and critical values of the Dickey-Fuller distribution. The test 
statistic represents the ratio of the estimated parameter value and the respective 
standard error. The null hypothesis is rejected if the value of the empirical test 
statistic is less than the critical value (MacKinnon, 1996). The null hypothesis of 
the existence of a unit root can generally also be rejected if the p-value (prob.) 
is less than 5%. The stationary tests of the seasonally adjusted variables of total 
revenue and total expenses in levels, at a 5% significance level, show that the test 
statistic is greater than the critical value (Table 1). Accordingly, we conclude that 
the observed variables are non-stationary in levels. Furthermore, the tests of the 
first differences of the variables of total revenue and expenses and the testing of 
the stationarity of the differenced series in all forms of the autoregressive model 
confirm their stationarity, as the test statistics are less than the critical values. Since 
both non-stationary time series induced stationarity after one differencing, we 
conclude that the series are integrated of order 1, i.e. I(1). Therefore, both variables 
are non-stationary in levels and stationary in first differences. Consequently, 
there is a possibility that the series are cointegrated, which supports conducting a 
cointegration test (Bahovec and Erjavec, 2009).
Table 2 below presents the results of the cointegration test, which represents the 
second part of the EG two-step procedure. The stationarity of the residuals was 
tested using the ADF method. From the obtained results, we can see that the value 
of the test statistic is greater than the critical value. Since the null hypothesis, i.e. 
non-stationarity of the residual series, has been confirmed, there is no cointegration 
between revenue and expenses. The absence of cointegration indicates non-
fulfillment of the basic condition of fiscal sustainability. The variables under our 
research focus, revenue and expenses, are characterized by unbalanced movement 
over time. Accordingly, the absence of stationarity in the difference between them 
in the observed time frame is evident. This ultimately suggests to us that there is 
no long-term equilibrium between public revenue and public expenses in Bosnia 
and Herzegovina. In accordance with the defined research method, the existence 
of cointegration between the variables under consideration was tested using the 
Johansen procedure (Table 2, culumn 3). This also verified the results obtained by 
the EG procedure.
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Non-stationary time series are cointegrated if there exists a stationary linear 
combination among them. The condition for confirming cointegration is that 
the observed variables contain a trend, i.e., they are integrated with the same 
order of integration (Bahovec and Erjavec, 2009). In the observed model, such a 
combination was not confirmed, as the null hypothesis that there is no cointegration 
equation cannot be rejected. The test of the null hypothesis is based on comparing 
the Trace Statistic and the Max-Eigen Statistic at a significance level of 5%. As we 
can see in the previous table 2, the test value is lower than the critical value. Such 
a result indicates the absence of cointegration between public revenues and public 
expenditures, which corresponds to the results of the EG test.
From the perspective of our research, it is necessary to refer to the study by Hurić-
Bjelan and Hadžiahmetović (2020), which analyzes external debt and fiscal sus-
tainability in BiH, and is thus similar to the research in this dissertation. Upon 
reviewing this study, we primarily noted differences in methodological approach, 
data used, and time span. The main focus of Hurić-Bjelan and Hadžiahmetović 
(2020) is to consider the growth of BiH’s external debt in relation to the trade 
deficit. The time horizon of their study is from 2004 to 2017. In contrast, our 
research focuses on the movement of public revenues and expenditures in BiH 
and evaluates the existence of long-term fiscal sustainability. The data we con-
sidered span from 2004 to 2020 and provide a more comprehensive view of fiscal 
policy sustainability, including the early effects of the COVID-19 pandemic on 
fiscal policy in BiH, which represent a structural shift that has not been studied be-
fore. Therefore, it is not surprising that, unlike Hurić-Bjelan and Hadžiahmetović 
(2020), our research finds the absence of a long-term cointegrating relationship 
between public revenues and expenditures, which is due to differences in method, 
data, and the structural shift that occurred during the period marked by the COV-
ID-19 pandemic.
Given the absence of confirmed cointegration between the observed variables, 
the VAR model is estimated in the first differences of the stationary variables 
(Table 3). This practically means that the VAR model order is increased until the 
observed variables exhibit appropriate econometric characteristics, such as normal 
distribution, homoscedasticity, and the absence of autocorrelation.
The initial order of the VAR model within the Johansen procedure on which the 
cointegration tests are based is defined by the Schwarz information criterion (SC). 
The SC criterion suggests that the optimal lag is 1 (Table 3, column 1). Accordingly, 
the VAR estimation was performed in first differences (Table 3, column 2 ).
Following the obtained model, diagnostic tests are performed. It is important to 
note that the estimation of the model parameters is not as important, although the 
VAR model finds application in the estimation of general economic assumptions. 
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The main goal of the VAR model is to enable the analysis of the dynamics of 
observed variables, which we present below.
In line with this, an innovation analysis is applied, which primarily includes the 
analysis of the impulse response function (IRF) and the decomposition of variance. 
The advantage of the innovation analysis is found in the adequate interpretation 
of parameters and the simplicity of drawing conclusions about the dynamics of 
observed variables (Asteriou, 2006).
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The impulse response function represents the dynamic response of endogenous 
variables to a unit shock of one of the variables in the model. In this way, an estimate 
is made of how changes in a particular variable through the dynamic structure 
of the model affect the current and future values of the considered endogenous 
variables (Kennedy, 2003). Given that the primary goal of this study is the analysis 
of fiscal sustainability, which largely depends on the mutual influence of public 
revenues and expenditures, in the following, we present the impulse responses of 
public revenues and expenditures to a change in the public revenue variable, as 
well as the impulse responses of public revenues and expenditures to a change in 
the public expenditure variable. The shocks are generated by a one-time increase in 
revenue or expenditure by one standard deviation compared to the average of the 
observed period of 10 quarters. In Graph 2, the impulse functions are represented 
by solid lines, while dashed lines represent deviations of two standard deviations. 
The abscissa represents time in quarters, and the ordinate represents the level of 
movement of the observed variable.

Graph 2. Impulse responses of variables 
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an expenditure shock on expenditures is of a permanent nature. The initial effect 
of the expenditure shock has a positive impact on the level of public revenues. 
However, the impulse function shows a decreasing trend after the second quarter, 
and the effect disappears by the end of the seventh quarter. We argue that this is 
due to the moderate indebtedness of the state. Given that the impulse function 
tends towards 0, we can point out the potential problem of public debt growth. In 
other words, if revenues do not respond to the growth of public expenditures, they 
are financed by borrowing. The effect of a revenue shock on expenditures, with a 
decreasing trend, persists at the level of 10 quarters. Based on this, we can conclude 
that expenditures do not grow proportionally to the growth of revenues, leaving 
room for generating a surplus. In the subsequent analysis (Table 3, column 3), 
we present the variance decomposition of forecast errors. Variance decomposition 
is a standard VAR tool that represents the share of certain shocks in explaining 
the variance of a particular variable in the next periods. Based on the obtained 
results, it is possible to present the relative share of each variable in explaining the 
variability of a certain variable in the future periods. Thus, the variability of each 
variable can be analyzed and divided into the part that is caused by the shock of the 
variable itself and the part that is caused by shocks in other variables (Bahovec and 
Erjavec, 2009). The obtained results provide insight into the importance of public 
revenues and expenditures in explaining their individual variability over time. The 
study used the Cholesky variance decomposition (Radunović, 2003; Ravnik and 
Žilić, 2011) of forecast errors of variables carried out for ten quarters.
Since the procedure for conducting variance decomposition according to the 
Cholesky decomposition can depend on the order of variables in the model, a 
variance decomposition was also performed with the reverse order of variables 
(Benazić, 2006). The variance decomposition estimation shows that the variation 
of the variable public revenues is mainly determined by shocks in the variable itself. 
Thus, the public revenues variable explains 100% of the variance of its forecast 
error in the first quarter. That share has a slight decreasing trend and amounts to 
96.6% at the end of the tenth quarter. Conversely, considering the reverse order of 
variables, the public expenditures variable explains 88.5% of its variation in the 
first quarter. After ten quarters, that share amounts to nearly 87.9%. Similarly, the 
public revenues variable explains 11.4% in the first, and 12% of the variation of 
public expenditures in the tenth quarter. This indicates that the movement of public 
expenditures is not adequately aligned with the movement of public revenues.

5. CONCLUSION
Empirical results of the analysis indicate the absence of cointegration between total 
revenues and total expenditures, which in turn indicates the vulnerability of fiscal 
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sustainability in BiH. We arrived at this conclusion by considering the movements 
of time series of the observed variables and taking into account the highly 
fragmented fiscal structure of the BiH. Generally speaking, public expenditures in 
BiH are growing faster than public revenues, leading to the generation of budget 
deficits that are ultimately financed through borrowing. In support of this, it should 
be noted that the absolute amount of external debt increased by over 100% from 
2005 to 2016. The total public debt as a share of GDP was around 35% in 2017. By 
the end of 2018, the public debt of BiH  reached around 11.1 billion BAM, which 
is a decrease of about 2 percentage points relative to GDP compared to 2017. 
Taking into account the fact that capital expenditure has not been growing at a rate 
that would ensure significant economic growth, we return to the initial thesis about 
the vulnerability of fiscal policy.
Upon examining the structure of public expenditures over the observed time series 
(2004-2020), we can see that on average, 90% of them consist of allocations for 
public spending and social benefits. This to some extent indicates the possibility 
of the absence of a cointegrative relationship between public expenditures and 
public revenues, which we confirmed by applying EG and Johansen procedures, 
two of the most widely used cointegration tests. Another reason for concern in the 
context of Bosnia and Herzegovina’s fiscal sustainability is found in the country’s 
credit rating. Namely, according to Standard and Poor’s, BiH has the worst credit 
rating compared to countries in the region and beyond, which directly affects the 
possibility of borrowing at favorable terms, and hence borrowing generates higher 
costs and related expenses.
The results of the analysis indicate the need for a comprehensive fiscal policy 
reform and the continuation of fiscal consolidation measures, aimed at ensuring 
long-term fiscal sustainability. In this context, it is important to note that after a 
period of generating a budget deficit in 2008-2014, fiscal consolidation measures 
were initiated in 2015, which brought some progress in the quality of public 
expenditure management and the overall fiscal balance. This was largely due to 
the increase in public revenues and limited possibilities for foreign financing. In 
addition, rationalizations implemented in the public sector have led to a downward 
trend in current expenditures viewed as a percentage of GDP.
In order to improve the fiscal position, it is necessary to sustainably continue efforts 
to reduce current spending and increase capital expenditures to promote growth. 
Strengthening the public financial management framework in this context is a key 
activity that contributes to enhancing overall fiscal discipline and transparency in 
public finances. This enables proactive use of fiscal policy instruments, which is 
essential for mitigating fiscal risks and ensuring fiscal sustainability.
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