
Questions related to what determines the potential 
growth rate and what reforms could increase growth 
should be central to deciding a country’s policy agen-
da. In the context of the Macedonian economy, a rel-
evant question is the extent to which market reforms 
can be considered as the major drivers of economic 
growth. Since the Macedonian transition process in 
the 1990s, structural reforms, as well as macroeco-
nomic adjustment to safeguard economic stability in 
recent years, should have increased the potential 
growth rate. Looking ahead, policy makers need to 
know what reforms could increase Macedonia’s 
growth further and lead to faster income convergence 
with neighbouring countries and the EU.

Transition economies have been perceived as an 
interesting area of research by many academics, ini-
tially because of the remodelling of the institutions 
due to the change of regime, and later owing to the 
business environment that has emerged through the 
movement toward a market economy (Bevan, Estrin 
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and Meyer 2004). The transition from socialism to cap-
italism in Central – Eastern (CEE) and South - Eastern 
Europe (SEE) was perceived by academics as a po-
litical, social and economic process (Bevan and Estrin 
2000). Despite the highlighted optimism concerning 
the benefits from economic policies in these coun-
tries, the expectations were not realised. The author 
seeks to contribute to this debate by considering the 
case of a transition economy in South - East Europe 
– Macedonia. 

As a small open economy, Macedonia is sensitive to 
fluctuations in international markets and has suffered 
contraction in GDP growth due to contagion and spill-
over effects from external factors. The aim here is to 
further investigate the argument presented in the 
economic literature that the market liberalisation pro-
cess and openness of a transition economy lead to an 
increase in GDP and therefore economic growth. The 
objective of this paper is to test the traditional view 
that the IMF’s prescription of trade liberalisation poli-
cies in a planned economy will bring openness to the 
market and economic growth. As far as the author is 
aware, this is the first attempt to empirically estimate 
the determinants of growth in Macedonia, and which 
includes more recent macroeconomic data and the 
use of a more developed method than a simple mul-
tiple regression analysis. Only a few inconclusive em-
pirical studies have been carried out to determine 
which explanatory variables matter for Macedonia’s 
economic growth and these have been done mostly 
by using panel or cross-national analysis (Botric and 
Skuflic 2006; Krstevska and Petrovska 2012; Stancheva 
– Gigov 2014). In line with this, quantitative secondary 
data is used, coupled with time-series autoregressive 
distributed lag (ARDL) analysis to determine the effect 
and the explanatory power of mac-
roeconomic variables on economic 
growth. The findings of this study 
indicate that some of the economic 
reforms have a statistically signifi-
cant and positive influence on GDP. 
It is argued that this result is impor-
tant, not only from the perspective 
of a transition economy, but also in 
the general context of the economic 
reform – growth debate.

The remainder of this paper is 
organised as follows. Section two 
presents the model implemented in 
this study and sketches out the con-
text under study. Section three dis-
cusses the theoretical background 
of this paper. Section four provides 
insight into the methodology used 

in this paper, leading to section five, which interprets 
the findings from this analysis. Finally, section six pre-
sents the concluding summary as well as discusses 
the limitations of this research. 

2. OVERVIEW OF THE MACEDONIAN CONTEXT 

Since the aim of this paper is to investigate the 
role of trade liberalisation policies in Macedonian eco-
nomic growth, it is essential to present the context 
under investigation. In this section the author offers 
a thumbnail sketch of Macedonia. The author argues 
that in order to evaluate the policies implemented by 
international financial institutions (IFI) it is necessary to 
understand the specificity of the Macedonian context. 

Macedonia is a small country located in the cen-
tre of the Balkan Peninsula in SEE. It is landlocked by 
its neighbours Kosovo and Serbia (to the North - East 
and North - West respectively), Bulgaria (to the East), 
Greece (to the South) and Albania (to the West). The 
population of Macedonia is 2.1 million citizens, based 
on forecasted data from the United Nations in 2012 
(since a census has not been conducted since 2002). 
The capital is Skopje, the main language is Macedonian 
and the majority religion is Christian Orthodox. 

The performance of the Macedonian economy can 
usefully be assessed in three distinct periods: the first 
is the period from 1992-2000, roughly the first decade 
following the country’s independence; the second pe-
riod from 2001-2008 and the third period from 2009 
- 2015. This first period comprises the turbulences 
and difficulties facing a newly independent country. 
Figure 1 below indicates stagnation and even shrink-
age of the economy during the period 1992-1996 and 
then a small expansion in the period 1996-1999, with a 

Figure 1:  Economic overview of Macedonia

Source: Data from the National Bank of Macedonia, own calculations. 
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downturn during the Kosovo crisis in 1999 and a sharp 
downturn in the Macedonian economy in 2001 as a 
result of the ethnic conflict in the country. In the pe-
riod from 1996 to 1999 significant economic growth 
is noticed due to the smaller increase in the GDP per 
capita and the low external debt. 

In the period between 2001 and 2008 (especially 
after 2001) the economies of the SEE region (includ-
ing Macedonia) had enjoyed a mini-boom, with a 
stable increase in GDP mainly fuelled by large capital 
inflows of international finance (such as bank credits 
enabling increased domestic borrowing by both firms 
and households). 

The third period, 2009-2015, demonstrates a sta-
ble temporary increase in GDP. However, in 2009 
and 2012 there was a downturn in the Macedonian 
economy due to unfavourable global trading condi-
tions, more specifically as a result of the US and the 
EU crises. Unlike the 1996-1999 period, where both 
GDP and GDP per capita were increasing, the period 
after 2008 (since the occurrence of the US and Greek 
crisis) the rate of economic growth was lower (smaller 
increase in GDP per capita) since the standard of living 
was failing. Investments have also indicated a signifi-
cant growth throughout this period, with exceptions 
in the years 2008 and 2012, where a slower increase 
in capital inflow has been projected due to the eth-
nic conflict in Macedonia, the US crisis and the Greek 
crisis. 

Since Macedonia’s independence, inflation rates 
have been high due to structural problems and the 
macroeconomic instability in the country. The years 
2001, 2008 and 2012 demonstrate increased inflation 
due to domestic political instability and international 
financial crises. This also indicates low competitive-
ness due to increased prices on imports. Aside from 
these specific years, inflation rates have been change-
able, sometimes even falling to low levels, which indi-
cates that import prices have the potential to decline 
further. The trade and current account balance in the 
first decade was relatively high and in the second dec-
ade normalised. However, the years around the ethnic 
conflict (in 2001) and the US crisis (in 2007/8) demon-
strate an increased current account balance, a fall that 
was crystallised in the last few years of the data series 
as the crises led to a decrease in the consumption of 
luxury goods. Government debt had been stable from 
its peak in 2001, and even in the period during the US 
crisis the debt did not increase, but since the Greek 
crisis and the withdrawal of Greek capital, govern-
ment debt has increased again, reaching levels of 38% 
in 2014 (Expansion 2014). This increase in government 
debt can be explained by the implementation of gov-
ernment programs in order to stimulate the private 

sector during times of crisis, low trade and low capi-
tal inflow from Greece. Other programs that increased 
the government debt included efforts at attracting 
foreign greenfield investment in newly-created free 
economic zones, which provided low-tax free land, 
faster custom services and other financial benefits for 
foreign investors (DTIDZ 2014). Finally, a major gov-
ernment-funded development project started in 2010 
and known as ‘Skopje 2014’, which consists mainly of 
the construction of new government buildings, mon-
uments and museums also contributed to the debt. 
However, even though such programs implemented 
by the government have increased government debt, 
unemployment rates have not decreased and the 
economy has not experienced significant growth. 

Considering the background numerical analysis of 
the data provided, Macedonia’s transition should be 
considered an interesting context to study within the 
aim of understanding which key variables play a cru-
cial role in economic growth for a transition economy 
during this period. 

3. THEORETICAL BASIS OF THE INVESTIGATION

Mainstream economic literature covers many the-
ories that have attempted to understand economic 
growth. However, the majority of the current literature 
highlights one main theory that provides an under-
standing of the sustainability of long-run economic 
growth; the neo-classical theory.

The ‘neo-classical growth theory,’ or the Solow-
Swan model, argues that the economy’s long-run 
growth is dependent on changes (exogenous factors 
to the capital-labour ratio), such as saving, techno-
logical progress, population and capital deprecia-
tion (Solow 1956; Swan 1956). In other words, if two 
countries have the same level of technology, savings, 
population and capital depreciation, but vary in the 
level of capital-labour ratio, then the economy with 
lower capital-labour ration will grow more rapidly 
than the other economy with a higher capital-labour 
ratio (Solow 1956). Thus, the neo-classical model 
predicts that countries over time with different per-
capita income will converge. This is named ‘absolute 
convergence’ (Swan 1956). According to Solow-Swan 
(1956), economies tend to converge to their steady 
state, meaning that their long run economic growth 
will be stable. Therefore, the ‘neo-classical growth 
theory’ argues for a short-run growth by accumulating 
physical capital and long-run growth reached through 
changes in the exogenous factors mentioned above. 
However, this growth model is feasible in a closed 
economy where there is no interaction with the rest of 
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the world (Daud et al. 2013). 
Over the past decades, academics and policy-mak-

ers have shown consistent interest in and have made 
efforts to investigate and develop a theoretical link 
between trade liberalisation and economic growth. A 
potential positive relationship between openness and 
growth has generated an ‘unprecedented wave of uni-
lateral trade reforms’, arguing that about 100 econo-
mies have undertaken certain trade reforms in the last 
20 years (Greenaway, Morgan and Wright 2002: 230). 
Greenaway et al. (2002) emphasise through their re-
search that there is a positive relationship between 
the growth of exports and growth of GDP in the long 
run. Thus, they argue that countries with a higher lev-
el of openness grow faster over time. While Edwards 
(1998) argues that the relationship between trade and 
openness is robust in the long term, Rodriquez and 
Rodrik (1999) question this conclusion. They highlight 
that their research indicates an overstated relationship 
between outward trade and growth, whereas the link 
between inwardly orientated trade and growth pro-
vides limited evidence (Rodriquez and Rodrik 1999). 
There has also been extensive research undertaken 
on the effects of trade reform on growth in the short 
run. The literature is inconclusive, since some studies 
bring forward a positive relationship, some indicate 
no relationship, while some even show a negative re-
lationship. On one hand, Harrison and Hanson (1999) 
suggest that static trade models demonstrate that 
shifts toward openness can increase growth in the 
short run. Rees and Tyers (2004), on the other hand, ar-
gue that due to the removal of import barriers, open-
ness can be contractionary in the short term in some 
economies. Finally, Greenaway et al. (2002), in their 
analysis demonstrated that the relationship between 
trade and growth is in the shape of a ‘J’ curve, increas-
ing initially but declining at certain levels of trade 
(Shahbaz 2012). This inconclusiveness is explained by 
Harrison and Hanson (1999) by the fact that different 
studies involve different proxies for trade liberalisation 
and use different robustness tests. The contribution of 
this paper is to provide a deeper understanding of the 
relationship between certain trade policies and their 
effect on economic growth in transition economies, 
especially since the Macedonian context has not been 
researched enough.

This paper contributes to the field of development 
economics specifically in the area of transition econo-
mies. Several studies have focused on SEE transitional 
growth and provided possible explanations why the 
SEE transition economies did not become the eco-
nomic powerhouse they were expected to become 
(Bartlett 2009; Bevan and Estrin 2000; Horvat 2004). 
Academics in this area of research have attributed the 

low growth rate of SEE transition economies to a num-
ber of issues. Some academics have mentioned weak 
institutions as an important factor that has influenced 
transitional growth (Efendic and Pugh 2015; Manolova, 
Eunni and Gyoshev 2008). Despite these economies 
being open and growing, academics have pointed 
out that investment is relatively low compared to the 
rest of the CEE transition economies (Bevan and Estrin 
2004). Fiscal pressures are another issue, which due to 
weak revenue performance, weighty debt service and 
high input costs put a strain on government spend-
ing, while the political turbulences in the region serve 
as a disincentive for investors to invest in the private 
sector (Bocchi 2008). Macedonia’s high dependency 
on the external environment and its long-standing 
constraints to growth - lack of adequate infrastruc-
ture, low investment, high unemployment and gov-
ernment weakness –still constrain growth.

By focusing on the trade reforms introduced during 
Macedonia’s transition, the author sheds light on the 
diverse effect that specific macroeconomic determi-
nants have on GDP both in the long and short runs. It 
is here that the author aims to provide an understand-
ing of the openness of the Macedonian economy and 
to what extent certain country specific variables can 
explain economic growth in Macedonia. 

4. METHODOLOGY

The existing methodology of the empirical investi-
gation follows the voluminous growth regression lit-
erature initiated by Barro and Sala – I – Martin (1995). 
Depending on the aim of the study and insights, vari-
ous explanatory variables have been found to be sig-
nificant in literature on the relationship between trade 
liberalisation and growth. 

4.1 The Data, Sources and Data Definition

This study takes advantage of secondary data on 
macroeconomic variables, extensively used in the lit-
erature regarding similar transition economies. The 
data set is obtained from the State Statistical Office 
of the Republic of Macedonia,1 the National Bank of 
Macedonia2 and International Monetary Fund reports. 

1  Population and Secondary Schooling are annual observations sourced 
from SSORM. The Openness variable is constructed by the sum of total ex-
ports and imports to the GDP and is an index.

2  Inflation, the FDI and the GDP are from both NBM and IMF reports and 
are also quarterly. Due to the non-availability of quarterly data for the rest 
of the variables, the series were interpolated to derive annual data from 
the available quarterly data.
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The sample period runs from 1993 to 2014, making for 
a total of 21 observations. All data are transformed to 
their growth rates, and their frequency is annual. For 
the analysis of the data collected, the author used a 
STATA software package, which is a program used in 
research work in the fields of economics, sociology, 
and the political and medical sciences. 

4.2 Model Specification and Explanation of the   
  Variables

In order to use appropriate model specification, it is 
crucial to formulate a general model that encompass-
es the main determinants of growth identified by the 
theory. This section relies on empirical specification 
used by Daud, Ahmad and Azman-Saini (2013), which 
uses time-series regression analysis of macroeconom-
ic determinants of growth for the Malaysian economy. 
The author applies this specification with adaptations 
for the case of the Macedonian economy. 

This specification has been chosen as the most 
appropriate according to two criteria, the analysis of 
a transition economy and the application of a time-
series linear regression analysis. Considering both the 
Macedonian and Malaysian context there are similari-
ties that need to be highlighted. First of all, the tran-
sition process of the Malaysian economy resembles 
the transition of the Macedonian economy in many 
ways. Both economies followed suggested liberalisa-
tion policies by the IMF, which at their core were very 
much alike and based on the standard neo-liberal pre-
scriptions – rapid shock therapy, trade and financial 
liberalisation and privatisation (Gore 2000). Second, 
considering the theory discussed in the previous sec-
tion and the fact that little research has been con-
ducted on the growth of transition economies using 
time-series analysis, this specification and estimators 
were found helpful for the objectives of this paper, es-
pecially as most of the studies exploring the debate 
around trade and growth in small transition econo-
mies in Europe use panel or cross country analysis to 
determine the significant macroeconomic indicators 
to growth (Backe and Gardo 2012; Bartlett and Prica 
2012; Bartlett 2009).

Considering the explanation of the variables in 
the previous section, before moving to the model it-
self the author would like to justify the choice of vari-
ables. The model adopted and adjusted in this paper 
is based on the neoclassical growth model argued in 
section three. According to the theoretical underpin-
nings of this paper, an economy’s growth in the long-
term is based on exogenous factors such as popu-
lation, savings, technological progress and capital 

depreciation (Solow 1956). The aim of this paper is to 
investigate the long-term determinants that change 
the growth of the economy. Thus, by considering cer-
tain variables such as FDI, POP, OPEN and INF (please 
see their explanation below), I take in considera-
tion the exogenous factors that potentially affect the 
growth of the Macedonian economy. However, on the 
other hand, since the neo-classical theory argues for 
the existence of the ‘absolute convergence’, the model 
includes the variables POP and SEC (please see their 
explanation below), in an attempt to understand the 
short-run relationship between accumulated physical 
capital and growth. Thus, I have chosen this model as 
the most appropriate because it considers both the 
relationship of the accumulated physical capital and 
short-run growth as well as exogenous factors and 
long-term growth (Swan 1956). 

 Having said this, the model that is adopted and 
adjusted in this paper uses Villanueva’s (2003) neoclas-
sical growth model as a point of reference. Through 
this model, it is argued that a country that intends to 
increase its economic growth will increase its savings, 
leading to more investments and increased economic 
growth. Daud et al. (2013) have used this model to 
explain economic growth by considering traditional 
macroeconomic variables and their effect on GDP:

GDPt = a + b1 FDIt + b2 POPt + b3 GOVt +  
      b4 OPENt + b5 EDt + b6 DSERVt+ et                        (1)                

This specification is applied to the Macedonian 
case by excluding one of the variables (debt service 
payment) since it is not available. Also, the variables 
GOV and ED are excluded since they are highly corre-
lated with other variables, and INF and SEC are added 
as significant variables according to the theoretical 
underpinnings discussed above. Thus the adjusted 
equation for Macedonian case is the following:

GDPt = a + b1 FDIt + b2 POPt + b3 INFt +  
          b4 OPENt + b5 SECt + e t                                          (2)

GDPt: Gross domestic product at time t
FDIt: Foreign direct investments at time t
GOVt: Government revenue at time t
OPENt: Trade openness at time t
POPt: Population at time t
EDt: External Debt at time t
DSERVt: Debt service payment at time t
SECt: Percentage of population enrolled in secondary 
school at time t
INFt: Inflation index at time t
et : error term at time t
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The variables POP, SEC and FDI represent the 
changes in the rate of human capital and capital fac-
tor input in the production function (as presented by 
the endogenous growth theory). Since fiscal auster-
ity, monetary policy, market liberalisation and priva-
tisation were the main milestones of the ‘Washington 
Consensus’ in the decades of the 1980s and 1990s 
(Stiglitz 2002, p.54), the rest of the variables OPEN3 
and INF account for country-specific government 
policies implemented relating to fiscal and mon-
etary policies. This increased openness of a market 
provides more possibilities to finance an increased 
external debt, raises the level of foreign reserves, in-
creases return on investment and productivity, as well 
as increases the government revenue (Kose, Prasad 
and Terrones 2003). As argued previously, traditional 
economists perceive tight fiscal policy as a stimulator 
of strong budget constraints that encourage restruc-
turing, which also stabilises the level of inflation indi-
cating the determination of the government to carry 
out reforms. 

4.3 The Auto Regressive Distributed Lag (ARDL)  
  Model

Since OLS is appropriate if all variables are stationary 
(I(0)), and the Johanson approach if all variables are 
stationary (I(1)), researchers could not obtain reliable 
results by using these methods if one of the variables 
was non-stationary (Johansen and Jesulius 1990). The 
ARDL model was introduced by Pesaran, Shin and 
Smith (2001) in order to incorporate a mixture of I(0) 
and I(1) data, and involves a single equation set-up 
different variables are assigned different lag-lengths 
when they enter the model. The reason for the choice 
of the ARDL model is that it is robust for small sample 
sizes (Mah 2000; Tang and Nair 2002). Therefore, the 
ARDL bound test employed here is used to model the 
data appropriately and extract both long and short-
run relationships. 

This approach has several desirable statistical fea-
tures. First, the co-integrating relationship can be es-
timated easily using OLS after selecting the lags order 
of the model. Second, it allows testing simultaneously 
for the long and short-–run relationships between the 
variables in a time series model. Third, in contrast to 
the Engle-Granger and Johansen methods, this test 
procedure is valid irrespective of whether the vari-
ables are I(0) or I(1) or mutually co-integrated, which 
means that no unit root test is required. Fourth, in 
spite of the possible presence of endogeneity, the 

3  Presented as an index constructed from IMP, EXP and GDP

ARDL model provides unbiased coefficients of explan-
atory variables along with valid t-statistics. In addition, 
the ARDL model corrects the omitted lagged variable 
bias (Inder 1993). Finally, this test is very efficient and 
consistent in small and finite sample sizes.

The first stage of the analysis is to define the lag or-
der and see what lag is appropriate for each variable 
in the model. This is done by using a VARSOC table 
(Vector Auto Regressive Specification Order Criterion). 
The order of the lags in the ARDL model is selected 
using appropriate selection criteria, such as Akaike 
Information Criterion (AIC), final prediction error (FPE), 
Schwarz’s Bayesian information criterion (SBIC), the 
Hannan and Quinn information criterion (HQIC), log 
likelihood (LL) and the likelihood ratio test (LR(p)). 
When more than one criterion brings forward a speci-
fication that satisfies the diagnostic testing, the model 
with the shortest lags is chosen. The testing is done 
by using the maximum lag length (4) for each vari-
able, since it has been argued that selection by using 
shorter lags can lead to correlation issues, misspeci-
fied models and losing degrees of freedom (Pesaran 
et al. 2001). 

After this step, the stationarity of each variable at 
level and at first difference needs to be checked by us-
ing an ADF test and focusing on the Z(t) statistic. Once 
the variables have been checked and shown that they 
are not I(2), the analysis proceeds to the next stage, 
which is the analysis of the ARDL model. 

The null hypothesis that is investigated here ar-
gues for a relationship that is not co-integrating be-
tween the examined variables irrespective of whether 
the variables are stationary at different levels I(1) or 
I(0) (H0: θ1= θ2= θ3= θ4 = θ5 = 0). The alternative hy-
pothesis is that H0 is not true. If the value of the statis-
tic from a Wald test is outside the range of the critical 
bounds (both lower and upper) then a conclusive in-
ference can be made without considering the order of 
integration of the variables (F- statistics > upper criti-
cal bound => H0 is rejected; F< lower critical bound 
=> H0 cannot be rejected). Otherwise, if the F-statistic 
falls between the upper and the lower critical bound 
then a conclusive inference cannot be made.

Assuming that the bounds test leads to the conclu-
sion of co-integration then a meaningful estimate of 
long-run equilibrium relationship between variables is 
possible, as well as estimating the usual ECM for the 
short-run coefficients. However, co-integration does 
not suggest that the coefficients are stable; if they are 
not stable the results will lose their reliability. In order 
to avoid this, Pesaran and Pesaran (1997) recommend 
testing for long-run parameter stability by using the 
cumulative sum of recursive residuals (of square) 
(CUSUM) and (CUSUMQ) test. These two tests can be 
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used without the information of the structural break 
points and test for the null hypothesis, which is that all 
coefficients are stable (Brown et al. 1975). The CUSUM 
detects systematic changes in the regression coeffi-
cients and the CUSUMQ uses the same procedure but 
focuses on situations when the departure from the 
constant of the regression coefficient is unexpected 
and sudden. Normally, the graph plot should stay in-
between the 5 percent significance level, which indi-
cates the absence of any instability of the coefficients, 
suggesting that the parameters of the model do not 
experience any structural instability during the study 
period. 

5. RESULTS AND FINDINGS
5.1  Varsoc 

First, the author checks the optimum lag order. This is 
done using a VARSOC Table (Vector Auto Regressive 
Specification Order Criterion), which is available in 
STATA. The VARSOC function uses seven criteria that 
determine the optimum lag to be used. Thus the op-
timum lags of ARDL (p,q1,q2,q4,q5) for the variables 
GDP,OPEN,POP,INF,FDI and SEC is ARDL (1,3,1,0,0,3).

5.2 Augmented Dickey Fuller

Even though testing the variables is not essential 
according to the ARDL model, it is necessary to un-
dertake a unit root test in order to detect the right 
model that should be used. The standard Augmented 
Dickey-Fuller (ADF) unit root test was exercised to 
check the order of integration of all variables. The re-
sults obtained are reported in Table 1. Based on the 
ADF test statistic, the variables rejected the null hy-
pothesis. The values in Table 1 reject the null hypoth-
esis of the unit root according to McKinnon’s (1974) 
critical values. The null hypothesis is rejected at a 1% 

significance level according to the critical values in the 
table below. 

The GDP variable is stationary according to the 
ADF test when the model does not incorporate the 
trend with no lags. The absolute value of the t-statistic 
(4.071) is much higher than the absolute critical values 
according to the ADF tables considering only inter-
cept (1%: -2.539, 5%: -1.729, 10%: -1.328). The FDI vari-
able is stationary according to the ADF test when the 
model considers first difference with trend and the 
constant of the variable with no lags. The absolute val-
ue of the t-statistic (5.653) is much higher than the ab-
solute critical values according to the ADF tables (1%: 
4.38, 5%: 3.6, 10%: 3.24). The POP variable is stationary 
according to the ADF test when the model considers 
first difference with trend and the constant of the vari-
able with one lag. The absolute value of the t-statistic 
(4.031) is much higher than the absolute critical val-
ues according to the ADF tables (1%: 4.38, 5%: 3.6, 
10%: 3.24). The OPEN variable is stationary according 
to the ADF test when the model considers first differ-
ence with trend and the constant of the variable with 
one lag. The absolute value of the t-statistic (4.853) is 
much higher than the absolute critical values accord-
ing to the ADF tables (1%: 4.38, 5%: 3.6, 10%: 3.24). 
Finally, the variable SEC appears to be non-stationary 
according to the ADF test (no trend or constant) at 
first difference and at 0 lags, and the INF is stationary 
at level and 0 lags.

Therefore, the table below demonstrates that half 
of the variables reject the hypothesis of unit root at 
level (GDP, INF and POP) and the rest of the variables 
reject the null hypothesis of the ADF test at first dif-
ference (OPEN, FDI and SEC). Noticeably, the mixture 
of both I(0) and I(1) variables would not be possible 
to analyse under the Johansen procedure. This gives a 
good justification for using the bounds test approach, 
or the ARDL model, which was proposed by Pesaran et 
al. (2001). 

Table 1:  ADF Test 

ADF TESTS AT LEVEL AT FIRST DIFFERENCE

  Constant and 
trend

Constant No trend or 
constant

Constant and 
trend

Constant No trend or 
constant

GDP (0) -2.475 1.122 (4.071)*      
OPEN (3) -1.976 -0.135 1.186 (-4.853)*(0)    
INF (0) (-32.048)* (-36.877)* (-39.586)*      
POP (1) -4.200 (-4.031)* 1.808      
FDI (0) -3.240 -3.209 -1.575 (-5.653)*    
SEC (3) -3.653 -2.909 0.253     (-2.812 )*(0)
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5.3 Co-integration test and Correlation matrix
Past studies have used different techniques of co-in-
tegration; but all of them pose certain limitations. The 
first limitation is that these techniques may not be ap-
propriate when the sample size is too small (Pesaran 
et al. 2001). For this study the author uses the bounds 
testing co-integration approach developed by Pesaran 
et al. (2001), which is more robust for the small sample. 
The calculated F-statistics for the co-integration test is 
shown in the appendix. The value of the F-statistics 
for the model above (71.10) is higher than the upper 
bound critical value (3.516 – 4.781) at the 1% level of 
significance, using constant and no trend. This implies 
that the null hypothesis of no co-integration is reject-
ed. Therefore, there is a co-integrating relationship 
among the variables.

Considering the correlation of the variables men-
tioned in the previous sections, the author has ana-
lysed the level of correlating relationship between the 
variables in the first model (presented by equation 1 
in section 4.2). Thus, certain variables such as ED and 
GOV that showed high correlation with the rest of 
the variables in the model were exempt and another 
model was constructed that included the variables 
presented by equation 2 in Section 4.2. It is argued 
that attempts at applying the regression technique to 
highly multi-collinear independent variables results in 
sensitive parameter estimates to changes in the mod-
el or the sample coverage (Farrar and Glauber 1967). 
However, Liu (1960) argues that data limitations rather 
than theoretical limitations are primarily responsible 
for a persistent tendency to oversimplify economet-
ric models. Considering the fact that the Macedonian 
context provides limited data points (due to the re-
cent independence of the country) and not a huge va-
riety of measured variables (due to poor institutional 
development), the author has attempted to lower the 
multicollinearity effects by disregarding some of the 
variables in order to ensure a more reliable result. 

5.4 ARDL and Diagnostic Tests

The goodness of fit of the specification, that is, R 
squared and adjusted R-squared, is 0.79 and 0.50, re-
spectively. The estimated coefficient of the long-run 
relationship between GDP, OPEN, FDI, INF, SEC and 
POP are expected to be significant:

logGDPt = 3.639 + 0.008OPENt + 0.015FDIt +  
      0.004POPt - 0.009INFt – 0.007SECt                                       (3)

Equation (3) presents the correlation of the vari-
ables with GDP in the long run. From the table below 

it is clear that in the long run, the trade openness vari-
able significantly affects the level of GDP (significance 
level 5%). In other words, as the more open an econo-
my is to trade, the higher the GDP. Inflation has a neg-
ative effect on GDP in the long run but according to 
the table above, this variable is not statistically signifi-
cant. The FDI variable indicates a positive relationship 
with the GDP, meaning that as FDI increases GDP will 
also increase. However, the ARDL model below does 
not indicate a significant effect of FDI on GDP. The POP 
variable has a positive significant effect on GDP, ac-
cording to the t values in the table above (significance 
at level 1%). Lastly, the variable measuring the per-
centage of young population enrolled in secondary 
school has a positive but insignificant effect on GDP 
in the long run.

The robustness of the model has been defined by 
several diagnostic tests such as the Breusch-Godfrey 
serial correlation LM test, the Jacque-Bera normality 
test and the Ramsey RESET specification test. All the 
tests disclosed that the model has the aspirational 

Table 2:  Growth and macroeconomic determinants
Dependent Variable: Logged value of annual GDP in 
domestic currency 

Variable Coefficient P>|t|
lnGDP1 -0.681 0.044

Long Run
OPENL1 0.00782*** 0.037
INFL1 -0.0098 0.804
POPL1 0.00376** 0.012
lnFDIL1 0.01472 0.328
SECL1 -0.0073 0.399

Short Run
Constant 3.639 0.102
OPEND1 0.0054*** 0.038
INFD1 -0.00063 0.819
POPD1 0.00641 0.173
lnFDID11 0.00382 0.623
SECD1 0.0135 0.127

Number of Observations 20
R2 0.791
R2 (Adjusted) 0.502

Model Diagnostics
SK test (test for normality) 6.95 0.0310
Breusch Godfrey LM 2.235  0.1349
Breusch-Pagan 
Heteroskedasticity test

4.24 0.5149

Ramsey RESET 2.52 0.1071
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econometric properties, a correct functional form and 
the model’s residuals are serially uncorrelated, nor-
mally distributed and homoscedastic. Hence, the re-
sults reported are valid for reliable interpretation. The 
key regression statistics and the diagnostic test statis-
tics are given below. The relatively low value of the ad-
justed R - square (0.50) for the ARDL models indicates 
the low level of the overall goodness of the models, 
which makes it not as satisfactory as models with 
other higher R square values. This can be explained by 
the limited data points included and the few variables 
used in the model.

The diagnostic test results show that the model 
passed the test for normality and serial dependence 
(tested with the Breusch-Godfrey LM test). The model 
also passed the Ramsey RESET test for misspecifica-
tion by not rejecting the null hypothesis. This test in-
dicates that this model does not suffer from misspeci-
fication and no non-linear values can help to explain 
the response variable. However, the results indicate 
that heteroscedasticity exists in both of the models. 
Since the time series constituting both the equations 
are of mixed order of integration, i.e., I (0) and I (1), it is 
natural to detect heteroscedasticity.

The cumulative sum of squares of recursive re-
siduals (CUSUM) plots show the blue line within the 
boundaries on both graphs in the appendix. The 
CUSUM and CUSUMSQ plotted against the critical 
bound of the 5 per cent significance level show that 
the model is stable over time. Thus these graphs indi-
cate the absence of any instability of the coefficients, 
suggesting that the parameters of the model do not 
experience any structural instability during the period 
examined.

5.5 Interpretation and Findings

Several studies have focused on SEE transition growth 
and provided possible explanations why the SEE tran-
sition economies did not become the economic pow-
erhouse they were expected to become (Bartlett 2009; 
Bevan and Estrin 2000; Horvat 2004). Academics in this 
area of research have attributed the low growth rate 
of SEE transition economies to its weak institutions 
(De Melo et al. 2001; Campos and Kinoshita 2008). The 
main aim of this study is to investigate to what extent 
other factors than weak institutions and the initial 
conditions in transition economies have had a sig-
nificant effect on economic growth. Considering the 
neo-classical growth theory argued in Section 3, the 
economy’s long-run growth is dependent on changes 
(exogenous factors on the capital-labour ratio), such 
as saving, technological progress, population and cap-
ital depreciation (Solow 1956; Swan 1956). Thus, the 

objective in this paper is to understand which factors 
make changes that affect the long-term growth in a 
transition economy. The analysis in the previous sec-
tion highlights the factors that affect long-term and 
short-term economic growth. 

Since neo-classical economic theory predicts that 
countries with different per-capita income converge 
over time, the author’s second objective is to explore 
this convergence amongst transition economies 
(Swan 1956). Reviewing the literature, it can be argued 
that this ‘absolute convergence’ does not take place 
amongst transition economies. As argued in Section 
3, economies tend to converge to their steady state, 
meaning that their long-run economic growth will 
be stable, but this is not the case in the Macedonian 
context. 

This furthermore relates to the argument in 
Section 3 that the ‘neo-classical growth theory’ argues 
for short-run growth by accumulating physical capi-
tal and long-run growth reached through changes in 
the exogenous factors mentioned before. Therefore, 
the paper’s third objective is to explore short-run and 
long-run growth, what factors influence them and to 
what extent they are different. In light of these theo-
retical assumptions supported by the neo-classical 
economic growth theory, the results presented in 
the previous table are discussed here. By highlight-
ing the factors that influence short-term growth and 
those that influence long-term growth, and by pro-
viding discussion around the theoretical background 
of this paper, the author brings forward the results of 
this analysis and moves the discussion toward linking 
these findings to possible policy recommendations.

As argued previously, the benefits of using an ARDL 
model include the ability to investigate the effects of 
macroeconomic determinants in the long and short 
runs. The short-run ARDL analysis indicates the signifi-
cance of one variable – the openness of the economy 
towards foreign markets. The other macroeconomic 
determinants do not indicate any statistical signifi-
cant relationship with GDP. This demonstrates the im-
portance of liberalisation policies in the Macedonian 
economy and the opening up of the market to exports 
and imports with other countries in the short term. 

Based on the ARDL analysis in the long run it can 
be concluded that only two variables out of the five 
variables included in the model are statistically signifi-
cant in the long run. The rest of the variables might 
have an influence on GDP change in the long run, but 
are not shown to be significant based on the specific 
model used in this study. This supports Sachs’s (1996) 
argument that the sum of policies (referred to as an 
aggregate index) are those which bring significant 
results, whereas when these reforms are regarded 
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separately, they show mixed results related to the sig-
nificance of the coefficients (Aziz and Wescott 1997). 
Therefore, the more structural and liberalisation re-
forms are implemented in a country, the higher the 
increase of its growth performance (Berg and Pattillo 
1999). However, in order to understand the effect of 
each variable on GDP from the analysis above, the au-
thor approaches these variables separately but at the 
same time attempting to present an ‘aggregated’ in-
terpretation of the results. 

According to the long-run results presented above, 
the openness of Macedonia (presented by the OPEN 
variable) has a positive significant impact on GDP in 
the long run. This long-run result is consistent with the 
theoretical discussion, since one of the main pillars of 
the economic reform program suggested by the IMF 
is based on trade liberalisation and market openness. 
This positive significant relationship with GDP demon-
strates that as the country increases its trade openness 
with other economic partners, the GDP grows as well. 
In addition, population has a positive and significant 
impact on overall GDP growth in the long run. Thus, 
the increase of the population in Macedonia positively 
affects GDP primarily through the increase of human 
capital and labour. Based on the insight of this analysis, 
policies focusing on liberalising the market and open-
ing the economy to trade with other countries have a 
positive effect on Macedonian economic growth, and 
with the increase of the population the labour rate of 
Macedonia increases, which positively affects the pro-
ductivity function through human capital. 

5.6 Limitations of the Study

From a technical stand point, it is important to distin-
guish a number of limitations. The study is based on a 
data set that is constructed from the publications of 
the NBM, IMF and SSORM. The reliability and accuracy 
of that data will therefore affect the robustness of the 
results of the present study. All efforts have been made 
to ensure the accuracy of the data, but this potential 
data problem remains. Considering the fact that this 
study investigates a context that provides a limited 
number of annual data points, the author has adjust-
ed the study. In other words, according to Leybourne 
et al. (2005), the Augmented Dickey – Fuller (ADF) test 
has good size and power properties when it is com-
pared with other tests. Considering the fact that the 
data consists of only 21 points, the author has taken 
advantage of the ADF test since it requires a much 
shorter sample size than the conventional unit root 
test to attain the same statistical power. Moreover, 
the ARDL procedure provides other benefits that have 

assisted in overcoming the limitations of this study 
related to its small sample size. The ARDL procedure 
does not require all the variables in the system to be 
of an equal order of integration (as do other tech-
niques, such as Johansen co-integration). Thus, this 
means that the ARDL can be applied irrespective of 
whether underlying regressors are purely I(0), I(1) or 
mutually co-integrated (Ozturk and Acaravci 2011). 
Furthermore, other co-integration techniques require 
larger sample sizes for validity, which is not the case 
for the ARDL procedure. The benefit from this co-in-
tegration technique is the fact that it provides a sta-
tistically more significant approach to determine the 
co-integration relation in small samples. The multicol-
linearity issue continues to exist even though the au-
thor has tested for collinearity and has excluded some 
of the variables that are highly correlated with the rest 
of the variables in the model.

From a contextual perspective a number of issues 
are relevant here. One is the influence of institutional 
development in Macedonia. As argued by the litera-
ture, the weak institutions in transition economies are 
a relevant factor that influences the further develop-
ment of these economies and their growth (Bocchi 
2008; Giannetti and Ongena 2009; Hoskisson, Wright, 
Filatotchev and Peng 2013). There are a large number 
of studies that have focused on investigating the re-
lationship between institutional development and 
growth in transition economies, but these studies use 
cross-country analysis (Beck and Leaven 2006; Bevan 
et al. 2004). These studies either use the institutional 
development index based on data from 18 different 
institutions and follow the theoretical construction 
of the index by Kaufman, Kray and Mastruzzi in 2004 
(Beck and Leaven 2006) or use an institutional devel-
opment index constructed by the European Bank for 
Reconstruction and Development, to which they have 
access (Bevan et al. 2004). Therefore, the institutional 
development factor was not taken into consideration 
because of the unavailability of the data. 

Another aspect that is significant when analysing 
the growth of transition economies is their initial con-
ditions (Berg and Pattillo 1999; Fischer and Sahay 2000; 
Havrylyshyn 2001). Again, due to the specificity of the 
context analysed in this paper, including initial condi-
tions was impossible. This is again related to the una-
vailability of data. Moreover, before Macedonia’s in-
dependence and the formation of the official SSORM, 
the country was part of the Yugoslav Federation, dur-
ing which macroeconomic data was available at the 
Federal level rather than for each individual Republic. 
Thus, comparing the period before the country’s in-
dependence and after this is not possible due to the 
limitations of the data. Through the comparison of 
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the pre- and post-independence conditions, it would 
have been possible to determine the initial conditions 
with which the country was faced with during its inde-
pendence and to include variables in the model that 
would reflect these initial conditions. 

The quantitative analysis in this paper assisted in 
understanding the effects of specific macroeconom-
ic determinants on GDP growth and the exploratory 
powers of the specific quantitative model. To the best 
of the author’s knowledge this study is one of the first 
studies to specifically consider the role that economic 
reform plays in a transition economy, and the poten-
tially different effects that it may have on the policy 
implications in such an economy. Aside from its limi-
tations, this paper contributes to the wider debate of 
growth and reform by shedding light on specific poli-
cies that have a significant effect in the Macedonian 
transition economy. 

6. CONCLUDING SUMMARY

By using the Pesaran, et al. (2001) auto regressive 
lag model (ARDL), the author provided an explana-
tion of the extent to which traditional mainstream 
economic variables influence economic growth in 
Macedonia. The author took a pre-existing ARDL 
model used in another transition economy in order to 
investigate to what extent the widely used economic 
determinants explain economic growth in Macedonia. 
By shedding light on the explanatory power of main-
stream economic variables to explain economic 
growth, the author provides an understanding on 
the factors that constrain growth in the Macedonian 
context.

The ARDL model used in this analysis assisted in 
determining the long-run significant relationship 
between the economic determinants and GDP. The 
analysis demonstrates the way statistically significant 
variables affect GDP, as well as which variables are not 
statistically significantly correlated with GDP. This sug-
gests ways how policies can be improved based on 
the findings from the analysis above. However, it must 
be considered that the model as any other has its own 
limitations, which derive from the data used and the 
context for which it is implemented. 

It should be underlined that the variables that 
have proven to not have a significant impact on GDP 
through the above analysis should not be dismissed, 
or that the model is wrong and does not have suffi-
cient explanatory power. The author argues that the 
combination of the macroeconomic determinants 
used in the model above provide insight into how 
the Macedonian GDP can be explained through the 

limited data available. It is significant to highlight that 
Macedonia, being a small open economy that has be-
come independent only 25 years ago, does not pro-
vide researchers with a great amount of data points 
and diversity of variables. More specifically, the data 
points used in this study cover a period of 21 years 
(1993 - 2014). Thus, the data the author has used for 
this analysis has proven to be limiting with regard 
to the richness of the findings. The data collected 
through official resources and the National Bank of 
Macedonia is also limited in terms of the diversity of 
the available data. Some of the variables were not 
included in the model because they simply are not 
available for the Macedonian economy. 

The main focus of this study was on exploring 
how the process of economic reforms and transi-
tion of the Macedonian economy affected economic 
growth through the increase of its GDP. This paper 
highlighted the trade reforms implemented in the 
Macedonian economy and tested the effect of mac-
roeconomic determinants on Macedonian GDP by us-
ing an Autoregressive distributed lag (ARDL) model. 
Having provided an initial analysis by considering the 
variables used in other mainstream economic models 
and data available for the Macedonian economy, this 
chapter shed light on the effect of traditional econom-
ic policies on economic growth. Therefore, the above 
discussion indicates that the findings are quite reveal-
ing and there is a need to conduct such an analysis in 
view of each country’s unique characteristics. Since 
the main aim of this study was to investigate the links 
between trade liberalisation reforms and growth, 
this study has served its purpose and is a good con-
tribution to the literature, particularly with regard to 
Macedonia.

Based on these research outcomes the following 
policy implications can be drawn: the most important 
task of the government in Macedonia is to further in-
troduce trade liberalisation reforms to improve and 
increase export earnings by following an export-led 
growth strategy. This strategy for export diversifi-
cation must be adopted to attain the best possible 
outcomes. 
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