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Abstract 

In this study, Turkey’s current account deficit problem between the years 1980-2016 is tested whether it is 

sustainable or not. For this purpose, the ADF and the PP Unit Root test were applied firstly to the annual current 

account deficit (CAD)/GDP data from the IMF. Then, Lee Strazicich (2003, 2004) Unit Root Tests with two 

structural breaks was applied. Allowing Lee Strazicich with two structural breaks differs from the 

Zivot-Andrews (ZA)(1992) and Lumsdaine-Papell (LP) (1997) unit root tests in establishing the basic hypothesis. 

The ZA and LP unit root tests are based on the basic hypothesis of unit root existence without structural fracture. 

Based on the Lagrange multiplier proposed by Schmidt and Phillips (1992), LM unit root test with two structural 

breaks developed by Lee-Strazicich adopted the structural fractured unit root basic hypothesis. 

According to the ADF and PP test results, the CAD/GDP series is stationary at the level for both models. 

According to the LM test results, the unit root null hypothesis could be rejected. It is a stationary process in 

Turkey. This result is consistent with the ADF and PP test results. Empirical findings obtained from LM unit root 

test with two structural breaks show that current account deficits in Turkey are sustainable. The fact that the 

current account deficit is sustainable means the sustainability of external debts. The sustainability of deficit is 

one of the most emphasized issues especially from the perspective of countries which are dependent on foreign 

capital to finance their development and also crucial for the global system. 
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1. Introduction 

The body of a current deficit, which is an important indicator that should be monitored during the crisis analysis, 

maintains its position in the financial agenda in that it is also one of the considerable factors which increase 

financial fragilities. Current deficit, which reflects the gap between the savings and investments of an economy, 

is an indicator of the entirety of a country’s saving and investment decisions (Edwards, 2001). However, one of 

the main causes of current account deficit is the inadequacy of national savings (Çiğdem, 2017, May) (Çiğdem 

& Ü lgen, 2017, April). The economies of developing countries whose national savings are inadequate resort to 

foreign savings to finance their development. As Calvo (1998) points out, it appears that large capital inflows are 

behind the crises experienced in developing countries. These inflows increase financial vulnerability in 

economies. Kaminsky et al. (1998) and Edwards (2001) have empirically proved that high-rated permanent 

deficits increase the likelihood of currency crises. Several crises that are faced (Chile & Mexico at the beginning 

of 1980s, Finland in 1991, England & Norway at the end of 1980s, Mexico & Argentina 1990s, Asian Countries 

at the end of 1990s, Turkey in 2001, USA in 2007, Ireland in 2008, Greece in 2010) (Baharumshah et al., 2005, 

Ongun, 2002), showed that it is necessary to monitor the CAD/GDP ratio as a guiding signal. Besides the 

CAD/GDP ratio, another fact that is required to be considered is “sustainability”. Some researchers draw 

attention on the importance of the sustainability of current accounts deficit rather than its existence.  

The concept of sustainability which started to be enounced after the second half of the 1970’s, have become an 

issue that is needed to be seriously stressed especially from the point of countries that are struggling with foreign 

debt. Sustainability concept, which presents distinctness in terms of definitions and indications, at the same time, 

has the meaning of sustainability of the foreign debt. According to Milesi-Ferreti and Razin, sustainability is 

related with the demand for payment of the country in debt, and the motivation of lending of the creditor country 
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(Milesi-Ferreti & Razin, 1996a, b, c).  

It is possible to group the approaches regarding the sustainability in three main subjects; (i) In the condition that 

current policy attitudes do not pose an obstacle regarding the solvency which is projected for the uncertain future, 

the said policies are sustainable (Milesi-Ferreti & Razin, 1996c) (Corsetti & Roubini, 1991). (ii) In a case where 

the current macro-financial conditions are continuing (in other words, no external crisis is experienced) and 

macro-financial policy changes are not made, the current deficit may be sustainable if an external crisis does not 

occur (Roubini-Wachtel, 1998). (iii) A current deficit which to the scale that the deficit is demanded by the 

foreigners to be financed, is sustainable (Milesi-Ferreti & Razin, 1996a, b, c). In addition to this, Miles-Ferreti 

and Razin (1996a, b) state that the sustainability of disequilibrium may be possible to be low on conditions 

which; (i) Disequilibrium being high in comparison with GDP (ii) Disequilibrium originating from the decline in 

the national savings rate rather than the increase in the national investments and (iii) the rates of national savings 

being low.  

It is important for the current deficit to be reduced or at least become sustainable in order for the increase in 

social welfare and sustainable financial growth (Karunaratne, 2010; Takeuchi, 2010; Holmes et al., 2011; Chen, 

2011). From this point on, the problem of Turkey’s chronic current account deficit problem in the study will be 

examined by applying two broken Lee and Strazicich tests. The main aim of this study is to empirically 

determine whether Turkey’s current account deficit is sustainable. The study will first examine the development 

of the current account deficit in Turkey during the period 1980-2016. Following the data and methodology, the 

findings obtained after the analysis will be explained and these findings will be evaluated in the conclusion part. 

2. Current Account Deficit in Turkey Since 1980s 

Since the end of the 1980s, Turkey has given structural current account deficit. It is observed that after 2002, this 

deficit has increased significantly. Current account transactions in Turkey have been closed only five times in the 

post-1980 period (1988, 1989, 1991, 1994, 1998, 2001) with the current account surplus. The total sum of these 

years has been 11.2 billion dollars. On the other hand, the sum of the deficit between 2003 and 2012 is 333.5 

billion dollars. 56.4% of this deficit belongs to 2010-2012 period. The current account deficit shrank 

considerably due to the global crisis in 2009, in 2010, it recorded a very rapid growth, reaching the highest figure 

(-74.4 billion dollars) in 2011.  

 

Figure 1. Current account balance in Turkey (billion dollars) 

Source. IMF. 

 

As can be seen from Figure 1, the current account deficit problem in Turkey has been abolished in 1986-1988, 

1993-1994, 2000-2001 and 2008-2009 due to the economic crises experienced.  

The deepening of CAD/GDP ratios before the crisis period is remarkable. According to Edwards (2001), big 

deficits should be a cause of concern. Edwards (2005) notes that current account deficits are unsustainable if the 

CAD/GDP ratio is about 6%. Following the 1994 Mexico Crisis, the 5% criterion set by L.Summers was widely 

accepted. Given that current account deficits of more than 5% of gross domestic product are covered by hot 

money (short-term capital flows) or reserves, it is considered to be a major problem. These deficits should be 

followed closely. Before the 2001 crisis, it is seen that the ratio of CAD/GDP in 2000 was -3.6%, in the year 

before the crisis of 2008 - 5.65% in 2006 -5.47% in 2007. It was seen that this ratio constituted the bottom level 

of history with -8,93% in 2011.  
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3. Data 

To investigate the current account deficit problem in Turkey, I use the ratio of current account deficit to GDP 

(CAD/GDP). The yearly data over the 1980-2016 period are obtained from the IMF’s International Financial 

Statistics database.   

4. Methodology and Empirical Results 

This section analyses current account deficit in Turkey empirically.  

4.1 Unit Root Tests 

The application of unit root tests to the variables in the analyzes is the first and compulsory basic step. The 

regression for the ADF unit root test is as follows.  

 ∆𝑦𝑡  = α + βT + ϕ 𝑦𝑡−1 + ∑𝑘
𝑖=1 𝛿𝑖∆𝑦𝑡−𝑖  + 𝑢𝑡                         (1) 

  ∆𝑦𝑡  = α + ϕ 𝑦𝑡−1 + ∑𝑘
𝑖=1 𝛿𝑖∆𝑦𝑡−𝑖 + 𝑢𝑡                           (2) 

With the estimation of the above equations, the existence of the unit root of the 𝑦𝑡 variable is tested. The T in 

Equation 1 shows the deterministic trend. Delayed difference terms are included in the model to ensure that the 

error term is not autocorreated. In Equation 1, the basic hypothesis is tested that the 𝑦𝑡 variable is the unit root 

of the alternative to the trend-stable alternative. In Equation 2, the basic hypothesis is tested that the 𝑦𝑡 variable 

is the unit root of the alternative to the stationary.  

𝐻0: ϕ = 0       𝐻1 :ϕ < 0 

If the φ estimation is not different from zero, the unit root base hypothesis can not be rejected. If φ <0, the 

trend-stable or mean-stationary alternative hypotheses of the variable 𝑦𝑡  will be accepted. In the first step of my 

empirical analysis, the order of integration of the series is tested using Augmented Dickey Fuller (ADF) and 

Philips Perron (PP) unit root tests. The test results applied to the data of the CAD/GDP variable are given in 

Table 1.  

 

Table 1. The results of unit root tests 

   Critical Values 

 Variable Test Statistics %1 %5 %10 

ADF CAD/GDP, level -3.924739 -4.234972 -3.540328 -3.202445 

PP CAD/GDP, level -3.893594 -4.234972 -3.540328 -3.202445 

Note. *** represents a significance level of 1%. The number of delays in the ADF tests is determined according to the Schwarz criteria. The 

Schwartz criteria is a stronger criterion and gives better results than the others. In the PP tests, the number of delays determined according to 

Newey-West Bandwith is taken. As a test format, fixed and trend equation options are used for all variables at the level value. The fixed 

equation option is used to obtain the first difference of the variables. MacKinnon critical values are contemplated. 

 

According to the ADF and PP test results, the CAD/GDP series is stationary at the level for both models. The 

minimum LM unit root test suggested by Lee and Strazicich (2003) is used to capture a possible structural break. 

4.2 Lee-Strazicich (2004) Unit Root Test 

In the time series analysis, unit root analyzes made when structural breaks are not taken into consideration 

during an analysis period where structural breaks occur can give erroneous results (Perron, 1989). The main 

structural fracture unit root tests are; Perron (1989), Zivot-Andrews (1992), Lumsdaine-Papell (1997), Perron 

(1997), Ng-Perron (2001), Lee-Strazicich (2003) and Carrion-i-Silvestre et al. (2009). There are various analyzes, 

such as whether the break time is determined internally or externally, single, double or multiple breaks. The most 

advanced of these tests is Carrion-i-Silvestre et al. (2009) test and it is possible to test the stability of the series 

taking into consideration the structural break up to 5 pieces.  

The Lee-Strazicich unit root test, which allows the existence of an internally determined structural fracture, is an 

LM unit root test based on two models according to the fracture (model A) and trend (model C) (Lee and 

Strazicich, 2004). Differently Zivot-Andrews and Lumsdaine-Papell unit root tests, according to this test which 

was introduced into the literature by Lee and Strazicich, structural breakages may be examined under either base 

hypothesis or alternative hypothesis. Lee and Strazicich’s (2003) LM unit root test with two structural breaks is 

formulated as below: 

    𝑦𝑡=δ’𝑍𝑡+𝑒𝑡,         𝑒𝑡=𝛽𝑒𝑡−1+𝜀𝑡                             (3) 

where Zt consists of deterministic terms and 𝜀𝑡 ~ iid N(0, 2).  
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Model A allows for two breakages on the surface and is expressed as follows: Zt= [1, t, 𝐷1𝑡, 𝐷2𝑡]’. Here, while t 

is t ≥ 𝑇𝐵𝑗 + 1 𝐷𝑗𝑡 is equals to 1 and 0 in other situations. 𝑇𝐵𝑗 value represents the breakage point. Model C 

allows for two breakages on the surface and trend and is expressed as follows: 𝑍𝑡= [1, t, 𝐷1𝑡, 𝐷2𝑡, 𝐷𝑇1𝑡, 𝐷𝑇2𝑡]’. 

Here, while t is t ≥ 𝑇𝐵𝑗 + 1, 𝐷𝑇𝑗𝑡 is equals to t - 𝑇𝐵𝑗 or becomes equal to 0 in other situations. This method 

includes the breakages under both null hypothesis (β=0) and the alternative hypothesis (β<1). In Model A (A 

similar method for Model C may be developed), hypotheses are created as follows depending on the β 

coefficient: 

 𝐻0: 𝑦𝑡=µ0+𝑑1𝐵1𝑡 +  𝑑2𝐵2𝑡 + 𝑦𝑡−1 + 𝑣1𝑡                           (4) 

 𝐻𝐴: 𝑦𝑡=µ1+γ𝑡 + 𝑑1𝐷1𝑡 + 𝑑2𝐷2𝑡 + 𝑣2𝑡                           (5) 

Here, 𝑣1𝑡 and 𝑣2𝑡 are constant error terms. For t = 𝑇𝐵𝑗 + 1, 𝐵𝑖𝑡 is equals to 1 or 0 in other situations and the d 

value is shown as d=(𝑑1, 𝑑2)’. In Model C, 𝐷𝑗𝑡 expressions are added in the equation number 2, and 𝐷𝑇𝑗𝑡 

expressions are added in the equation number 3. Equation number 2 which shows the null hypothesis contains 

dummy variables (𝐵𝑗𝑡). The LM unit root test statistic is extracted from the following equation:  

∆𝑦𝑡= α’∆𝑍𝑡  𝑆̃𝑡−1+ 
𝑖
𝑆̃𝑡−𝑖 + 

𝑡
                         (6) 

where 𝑆̃𝑡 is a detrended series such that 𝑆̃𝑡 = 𝑦𝑡-̃𝑥-𝑍𝑡̃𝑡, t 2, .., T. ̃ is a vector of coefficients in the 

regression of y𝑡 on Z𝑡; ̃𝑋= 𝑦1-𝑍1̃ and 𝑦1 and 𝑍1 are the first observations of 𝑌𝑡 and 𝑍𝑡, respectively. 

The null hypothesis of a unit root is tested against the alternative hypothesis of trend stationarity. Structural 

break (TB) is determined by selecting all possible break points for the minimum t-statistic as follows:  

𝐿𝑀𝑡 = 𝑖𝑛𝑓 ̃ ()                                    (7) 

where   𝑇𝐵/T. The critical values are tabulated in Lee and Strazicich (2003) for the two breaks case. Test 

statistics are of minimum in breakage points. Critical values for Model C are dependent on the breakage points. 

When the LM test statistics are greater than the critical values created by Lee and Strazicich (2003), null 

hypothesis shall be rejected. The denial of the null hypothesis states a non-stationary process. The results of the 

minimum LM unit root test with two structural breaks can be seen in Table 2.  

 

Table 2. The results of Lee Strazicich unit root tests 

Series k 𝑇𝐵1 𝑇𝐵2 𝜆1 𝜆2 Min. Test Statistic 

CAD/GDP 3 1994 2009 0,405 0,810 -8,0963878 

Note. 𝑇𝐵1 and 𝑇𝐵2 are the break dates, k is the lag length, St-1 is the coefficent on the unit root parameter. Since the series is a series of 1 

year, the number of observations is less and maximum of 3 delays are used. In case of further delays, there may be a problem because the 

number of observations is few. The figures in parantheses are t-statistics. Critical values for the cofficient on the dummy variables follow the 

standard normal distribution. a, b, c denote statistical significance at 1%, 5% and 10% respectively. For model CC, critical values depend on 

the location of the breaks and come from Lee and Strazicich (2003). 

 

The 𝑇𝐵1 and 𝑇𝐵2 columns of Table 2 show the estimated break points for CAD/GDP. The breaks in the 

intercept and trend for CAD/GDP in Turkey are statistically significant and occur in 1994 and 2009, in the years 

that are also marked by crises. (Figure 2).  

 
Figure 1. CAD/GDP in Turkey 

Source. IMF. 
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As we can see, the minimum LM test statistics are lower than the critical values at conventional significance 

levels for CAD/GDP in Turkey. The unit root null hypothesis could be rejected. It is a stationary process.  

 

Table 3. Critical values of the two breaks minimum LM test 

(i) 𝑳𝑴𝑻 

 

𝝀1 

𝝀𝟐 

.4 .6 .8 

.2 -6.16, -5.59, -5.28 -6.40,  -5.74, -5.32 -6.33, -5.71, -5.33 

.4 - -6.46, -5.67, -5.31 -6.42, -5.65, -5.32 

.6 - - -6.32, -5.73, -5.32 

(i) 𝑳𝑴𝑸 

 

𝝀1 

𝝀𝟐 

.4 .6 .8 

.2 -55.5, -47.9, -44.0 -58.6,  -50.0, -44.4 -57.6, -49.6, -44.6 

.4 - -59.3, -49.0, -44.3 -58.8, -48.7, -44.5 

.6 - - -57.5, -49.8, -44.4 

Note. Critical values are at the 1%, 5%, and 10% levels, respectively. 

 

5. Conclusion 

Since 1990s, the most important reason for the crises experienced in the Developing Countries is high current 

account deficits. The large current account deficits are considered by researchers as a warning signal for foreign 

exchange and financial crises, and their exceeding some thresholds of 4%, 5% and 6% of the CAD / GDP ratio is 

considered a crisis signal.  

Another concept that has begun to be focused more than the existence of the current deficit is the sustainability. 

The current account deficit, both in terms of size and sustainability is an important criterion for evaluating the 

performance of an economy. Major current account deficits especially in developing countries such as Argentina, 

Brazil, East Asia, Mexico, Turkey, are the most important indicators of financial and foreign exchange crises. 

Therefore, the position of current account deficit is very important for the sustainability of economic stability.  

Sustainability of the current account also means the sustainability of external debt. Therefore, it gains a special 

importance in terms of the countries with foreign debts. A capital flows slowdown occuring in the economies 

dependent on foreign savings may cause insolvency and a decrease in the average and marginal productivity of 

physical capital. The crises that cause insolvencies destroy human capital. Moreover, it is important how to 

finance current account deficit rather than its existence. According to some researchers, current account deficits 

financed by short-term borrowing are particularly dangerous. Some researches show that large current account 

deficits are a danger regardless of how they are financed; a new capital entry is needed to maintain the same 

deficit and it is difficult to find it at a sudden stops. In addition, in case of any deterioration / worsening in the 

current account balance, economic growth are damaged as a result of the subsequent exchange rate and banking 

crises. The researches show that any current account reversal in the current account balance has strengthened the 

likelihood of a break in GDP growth in developing country economies over the next 2 years. The CAD / GDP 

ratio in Turkey where the current account deficits are financed mainly by short-term borrowing has been 

maintaining at critical thresholds since 2000’s. As Edwards points out, not every major current account deficit 

may result in a crisis, but it should be a cause of concern. It is clear that a sudden stops in capital inflows to 

Turkey would create problems under these conditions.  

The fact that European Union has put forward its member countries’ current account deficits are to be in a 

sustainable manner in the frame Article 3A of Maastricht Agreement is a clear indicator about the importance of 

sustainability. An unsustainable current account deficit causes sudden changes in exchange and interest and this 

may cause a bounce up in the ratio of high internal and foreign debts stocks/GDP. A sudden change in Exchange 

and interest rate is a reason for a crise. At the end of these changes, there may be a correction in the current 

account deficits, nevertheless, economic growth may be damaged. For that reason, determination of the 

sustainability of the current account deficits is very important especially for the policymakers. They should keep 

an eye on CAD/GDP ratios. Macro-economic policies conducted by the policymakers are important. In this 

respect, one of the essential pace is realizing structural reforms that will ease long-term foreign inflows and help 

take advantage of capital inflows.  

In this study where the current account deficit is tested in Turkey, it is seen that the ADF and PP unit root tests 
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and LM Unit Root Tests two structural breaks are consistent. According to ADF, PP Unit Root Tests, and Lee and 

Strazicich Unit Root Test with two structural breaks results; the unit root null hypothesis could be rejected. A 

finding that CAD/GDP series is stationary means that CAD/GDP have a temporary effect. On the other hand, 

Turkey’s current account deficit is sustainable. This is important give the potential effect and flow through 

effects to other macroeconomic variables. This is important for its impact on other macroeconomic variables 

such as the value of national currency, export, inflation and Foreign Direct Investments (FDI).  

Large and long-term current account deficits which reflect an imbalance situation require devaluation and tight 

macroeconomic policies. Especially in developing economies, the primary target of governments is to ensure 

economic growth and make it sustainable. However, the fact that economic growth can be achieved in the 

countries like Turkey that are dependent on imports in the raw materials and intermediate goods which are 

necessary for growth, this often results in the current account deficit problem. This may force policymakers to 

make a choice between economic growth and the current account deficit. There is a delicate balance in terms of 

policy makers here. In this context, the most effective solution, especially in the long run, structural reforms that 

can save domestic production from import dependency. Another macroeconomic effect of import-dependent 

growth outside the current account deficit is that growth does not contribute to employment growth and leads to 

inflation. Therefore, this provides important insights for policy makers.  

In addition to structural reforms, CAD/GDP ranks should be closely monitored and policies should be developed 

by controlling domestic expenditures and reduce spending by controlling domestic demand. The biggest 

challenge for policy makers here is to reduce the current deficit without lowering economic growth. Otherwise, it 

is inevitable that the global economy will be adversely affected with the national economy. 
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