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Introduction

Thirlwall (1979) developed a long-run growth model consis-
tent with the balance of payments equilibrium. The model 
implies that no country can grow faster than the rate consis-
tent with the balance of payments equilibrium. The balance 
of payments consistent growth rate is obtained by the ratio of 
income elasticity of demand for exports and imports times 
the exogenous growth rate of world income. When countries 
do not respect this simple rule sooner or later, they will face 
a serious problem in financing the external debt and current 
account deficit, and in the absence of capital flows, it will be 
necessary to contract domestic demand and hence growth.

The law implies that growth is constrained by world 
demand, and if available external resources cannot finance 
current account deficit, it can be a serious obstacle to higher 
economic growth. Furthermore, Thirlwall’s model implies 
that income plays a significant role in the adjustment of the 
economy to bring back to equilibrium, not relative prices. 
The model has two controversial assumptions: the real 
exchange rate or relative prices are constant in the long run, 
and initially, the balance of payments is in equilibrium.

Revision of the original model comes from Thirlwall and 
Hussain (1982); they relaxed the initial balance of payments 

equilibrium assumption and allowed capital flows to finance 
the external deficit. Valuable contributions to the discussion 
of the underlying implications of the Thirlwall’s law come 
from, among others, McCombie and Thirlwall (1997), Elliot 
and Rhodd (1999), Moreno-Brid (1998–1999), Barbosa-
Filho (2001), Moreno-Brid (2003), Alonso and Garcimartin 
(1998–1999), and Blecker (2009).

Recently, Soukiazis et  al. (2012, 2014) extended the 
model further by considering the role of imbalances in public 
sector as an additional constraint on economic growth and 
allowing relative price play a role in adjusting external 
imbalances.

Imported inputs are important for domestic production, 
exports, and economic growth in developing countries. Use 
of imported inputs in manufacturing products improves the 
quality of products due to the use of more sophisticated inputs 
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in the production process. This could lead to introducing 
higher quality products for the export market (Kugler & 
Verhoogen, 2009). Also, the use of imported inputs in the pro-
duction process might increase productivity in the manufac-
turing sector (Halpern et al. 2015; Khandelwal & Topalova, 
2011). Furthermore, low-cost imported inputs may increase 
export revenue (Bas & Struss-Kahn, 2014). All of these fac-
tors might increase the profitability of the firms, which can 
increase existing exports and allow the firm to bear the fixed 
cost of accessing new product markets (Edwards et al., 2018).

Increasing use of imported inputs might be increasing 
exports and contributing to economic growth, and also 
increases cross-country import dependence (Nordas, 2007). 
Imported inputs for export have potential to be the main chan-
nel for growth if it enhances capital stock and productive 
capacity. A country which can expand its economic activity in 
the high technological sector, while avoiding the expansion of 
medium and low technological sectors, can attain high export 
growth (Saygılı & Saygılı, 2011).

However, Moreno-Bind (2002), Pacheco-Lopez and 
Thirlwall (2004), and Blecker and Ibarra (2013) argue that 
the reliance on a strategy based on foreign content of export 
may be harmful to growth. Such a strategy may result in an 
increase in the income elasticity of demand for imports with-
out a compensating effect on the income elasticity of exports. 
In this case, a country that relies on imported inputs may 
experience lower growth rates consistent with the balance of 
payments constrained growth (BOPCG) rates.

With trade reforms in the 1980s and the 1990s, Turkey 
increased its export significantly; however, this also increased 
import content of production and exports. In line with 
Muscatelli et al. (1995) and Saygılı and Saygılı (2011), we 
extend the Soukiazis et al. (2014) model further by incorpo-
rating Turkey’s high intensity of imports in the aggregate 
demand components and the production process; therefore, 

we extend the investment and exports functions by taking 
into account effects of imports.

Remaining part of the article is organized as follows: In 
the “Internal and External Imbalances, and Growth in 
Turkey” section, we briefly explain recent developments in 
Turkish economy with special emphasis on the link between 
current account deficit, fiscal imbalances, and economic 
growth. The “Related literature” section gives a brief survey 
of Thirlwall’s model and presents an extended growth model 
that takes into account internal and external constraints and 
relaxes the assumption of relative prices being neutral. In 
“The Balance of Payment Constrained Growth Model With 
Internal and External Imbalances, Non-Neutral Relative 
Prices, and With Foreign Content” section, we test the 
extended model on the Turkish economy to identify the main 
determinants of its growth performance within the demand-
oriented growth model. The “Scenario Analysis” section pro-
vides a scenario analysis focusing on the factors that could 
foster or harm economic growth in Turkey. The “Conclusion 
and Policy Implications” section presents the main conclu-
sions and policy recommendations that could help the coun-
try to improve its growth performance.

Internal and External Imbalances,  
and Growth in Turkey

Starting from 1980, the momentum of the reform process 
brought a decade of rapid economic growth. However, Turkish 
economic growth has been very volatile in the 1990s; the aver-
age growth rate was 3.9%. During this period, the Turkish 
economy functioned under a mist of vulnerability, distressed 
by chronically high inflation and persistent fiscal imbalances.

Periods of economic expansion have followed with peri-
ods of rapid decline (see Figure 1). After a severe recession 
in 1994, the economy went through a boom period of above-
trend growth between 1995 and 1997. The real depreciation 
of the Turkish lira in 1994 led to strong exports performance 
and contributed to the strong economic growth. In 1998, the 
economy severely hit by the Russian crisis and economic 
growth shrank over 6% in 1999.

Increasing macroeconomic uncertainty limited access to 
external financing, the government was forced to increase its 
reliance on domestic financing and monetization. This 
increased inflation and rapid accumulation of domestic debt 
to gross domestic product (GDP) ratio (see Figure 1).

The Turkish economy was also vulnerable to the emerg-
ing market crisis—the turmoil in Asia and the Russian 
default affected the economy. In the second half of 1998, 
Turkey faced massive capital outflows, rising real interest 
rates, and declining economic activity.

Policies clearly could not continue on this path for long; 
following elections in April 1999, the new government intro-
duced a new economic program focusing on fiscal adjust-
ment and deep structural reform. The government has signed 
a stand-by agreement with the International Monetary Fund 

Figure 1.  GDP growth and public debt to GDP ratio.
Source. CBRT Electronic Data Delivery System.
Note. GDP = gross domestic product; CBRT = central bank of the 
republic of Turkey.
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(IMF) in late 1999 to stabilize and reform the economy (IMF, 
2001; Onis, 2003).

Major institutional and structural reforms introduced after 
the 2001 crisis helped overcome the earlier “boom-and-bust” 
cycles during the 1990s, but external deficits expanded sig-
nificantly. The combination of strong growth and external 
imbalances has characterized Turkey’s growth pattern since 
the beginning of the 2000s.

The development of Turkey’s current account deficit since 
the beginning of the 1990s plotted in Figure 2. Turkey’s cur-
rent account deficit hovered around 1% of GDP during much 
of the 1990s. A more sizable external imbalance started to 
emerge only after the financial crisis of 2001, when Turkey 
experienced strong growth, thanks to important reforms to 
strengthen its macroeconomic policy framework and financial 
sector. The current account deficit to GDP ratio steadily 
increased between the 2003 and 2007 periods. The impact of 
the global crisis was severe on the Turkish economy, the 
growth rate was significantly negative, and the current account 
deficit decreased sharply in line with the economic slowdown 
in during 2008 and 2009. In 2010, domestic demand recovered 
swiftly and the economy returned to rapid growth reached 
9.2% in 2010 and 8.5% in 2011 and the current account deficit 
widened again relative to its pre-crisis levels. The deteriora-
tion of the current account has worsened worryingly in the 
first quarter of 2011 which reached the unsustainable level.

After a vigorous recovery from the global financial crisis, 
Turkey went into a period of below potential growth in recent 
years. However, consumer price inflation is far above the 
inflation target, and the current account deficit is much too 
high for comfort. Economic growth was encouraging given 
the very adverse circumstances in 2015 and 2016. Current 
account deficit to GDP ratio in the same periods was still 
high. Turkish economic growth is highly dependent on 

domestic demand and capital inflows, which mainly come in 
the form of short-term debt-creating flows.

Spells of current account deterioration have been charac-
terized by strong credit-financed domestic demand-driven 
growth, sizable capital inflows, real exchange rate apprecia-
tion, and increasing import penetration.

In summary, Turkish growth is constrained mainly by the fis-
cal imbalances during the 1990s and external imbalances after 
the year 2000. Considering all these developments, we aim to 
use an alternative approach that takes into account internal and 
external imbalances on the economic performance of Turkey.

Related Literature

Thirlwall (1979) developed the BOPCG theory by focusing 
on the relative growth rate adjustments required to balance 
trade at given relative prices. The model designed to under-
stand long-run differences in growth performance. Since 
then, several contributions have been made. Thirlwall (2012) 
comprehensively review recent theoretical and empirical 
contributions to the BOPCG models.

The original formulation of Thirlwall’s law assumes that 
only the export revenues finance imports. However, if a coun-
try can attract capital inflows, this assumption is too restric-
tive. Thus, Thirlwall and Hussain (1982) revised Thirlwall’s 
law by taking into account the capital flows. In the modified 
model, changes in the export prices also affect the economic 
growth of countries by way of the real value of net capital 
inflows. This extended model allows for a continuously rising 
ratio of net borrowing; therefore, a country’s level of indebt-
edness relative to GDP can increase continuously. McCombie 
and Thirlwall (1997) modified the Thirlwall and Hussain 
(1982) model to make sure that the long-run economic growth 
is consistent with a sustainable path of foreign borrowing. 
Theoretical result of the modified model showed that capital 
inflows cannot permit a country to increase its growth rate 
above that given by Thirlwall’s law for a long period. Elliot 
and Rhodd (1999) further modified the Thirlwall and Hussain 
(1982) model by including the effect of debt servicing. 
Moreno-Brid (1998–1999) also extended the Thirlwall and 
Hussain (1982) BOPCG model by incorporating the con-
straint that the current account deficit to GDP ratio is constant 
in long-run equilibrium. Barbosa-Filho (2001) extends the 
balance of payments (BP)-constrained growth model to allow 
for a sustainable accumulation of foreign debt, taking into 
account both the potential instability of such a constraint and 
the impact of interest payments on debt accumulation. 
Moreno-Brid (2003) develops a version of the BOPCG model 
adapted from Thirlwall and Hussain (1982) that explicitly 
considers interest payments and generates a sustainable path 
of external debt accumulation.

In many BOPCG models, there are no relative price effects. 
However, according to some empirical studies, the impact of 
relative prices or the real exchange rate on economic growth is 
mixed. Prices may change in response to productivity growth 

Figure 2.  Real GDP growth and current account deficit to GDP 
ratio.
Source. CBRT Electronic Data Delivery System.
Note. GDP = gross domestic product ; CBRT = central bank of the 
republic of Turkey.
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and that change in relative prices may have a significant 
impact on export growth. Recently, Soukiazis et  al. (2012, 
2014) extended the BOPCG model further by considering the 
role of imbalances in public sector as an additional constraint 
on economic growth and allowing relative price not neutral in 
adjusting external imbalances. The similar model has been 
applied to Italy (Soukiazis et al., 2014), Portugal (Soukiazis, 
Cerqueira, & Antunes, 2013), Romania (Soukiazis et  al., 
2015), Slovakia (Soukiazis, Muchova, & Lisy, 2013), Greece 
(Soukiazis et  al., 2018), and Nigeria (Panshak et  al., 2019), 
and the result revealed that it is very coherent in identifying 
the most important determinants of growth.

Thirlwall’s original model previously tested for Turkey by 
Halicioglu (2012) by estimating the export and import func-
tions for the 1980–2008 period. His results show that the aver-
age predicted growth rate is close to the average actual growth 
rate. However, he also finds that during the high inflationary 
periods (1992–2003), the actual and predicted growth rates are 
significantly different. Gokce and Cankal (2013) also tested 
the model indirectly for 1968–2011 period. They found a co-
integrating relationship between output and export, and 
claimed that Thirlwall law is supported by the data. The vast 
majority of studies support the BOPCG hypothesis.

The Balance of Payment Constrained 
Growth Model With Internal and 
External Imbalances, Non-Neutral 
Relative Prices, and With Foreign 
Content

Soukiazis et al. (2014) model incorporates both internal and 
external disequilibria and hypothesized that relative prices are 
relevant factors. In this section, we extend the Soukiazis et al. 
(2014) model further by incorporating Turkey’s high intensity 
of imports in the aggregate demand components. The full deri-
vation of the model is given in Appendix C (see Supplemental 
Material).

The Import Demand Function

Import demand is explained by the components of domestic 
income, contrasting the traditional model that relies on real 
aggregate GDP. Furthermore, it is assumed that relative 
prices play a significant role in determining import demand 
and that in the long run can have an effect on long-run eco-
nomic growth. The import demand function with the above 
assumption is specified in growth rates as follows:

	
   



  m c g x k p e pmc mg mx mk mp= + + + + + −( )ε ε ε ε ε * .
� (1)

The above function shows that the growth rate in demand 
for imports m  is a function of the growth rates of consump-
tion c,  spending by the government sector g,  export sector 
x,  domestic investment k,  foreign inflation p* ,  domestic 

inflation p,  as well as the changes in exchange rate e  over 
time. εmp < 0  is relative price sensitivity of the demand for 
imports; hence, devaluation can curtail import demand by 
making it costlier in the home market.

The Export Demand Function

The Turkish economy relies significantly on the importation 
of critical raw and intermediate goods, and equipment and 
machinery for export growth. Therefore, we extend the SCA 
export model in line with Muscatelli et al. (1995), and Saygılı 
and Saygılı (2011) by adding the import growth. Specification 
of the export growth equation in dynamic form is as follows:

	
     x y p e p m

xy xp xm= + + − +( )ε ε ε*

* * .
�

(2)

The growth rate of export 
x  is the function of foreign 

income growth 
y* ,  the relative prices growth   p e p* ,+ −  

and import growth m.  ε
xy*
> 0  captures the income elastic-

ity of export. This component is the aggregation of non-price 
features of the export goods linked with the diversification, 
quality, packaging, trustworthiness, and so on. Similarly, 
εxp > 0  represents the relative price sensitivity of exported 
goods and services. Given the positive sign of the coeffi-
cient, depreciation in the value of the domestic currency has 
the potentials of stimulating demand for exports, hence mak-
ing exports more competitive in the foreign market.

Private Consumption and Investment Functions

Conventionally, long-run aggregate consumption depends 
mainly on total disposable income (earnings from holding 
public bonds and assets inclusive). We will presume that con-
sumption growth is a function of all disposable income growth:

	
 c ycy d= ε ,

�
(3)

where c  is the growth of consumption, yd  is the growth of 
disposable income, and εcy > 0  captures the income elastic-
ity of consumption.

The private investment model is derived from the Keynes 
accelerator theory, postulating that the growth of gross invest-
ment k  depends on the growth of domestic income y  and the 
change in real interest rate ṙ over time period,1 and we further 
extend the model to take into account the import requirements 
of the investment. This extension is in line with Hernandez 
et al. (2019). The investment function is specified as follows:

	


  k y r mky kr km= + +ε ε ε .
� (4)

Here, εky > 0  captures the effect of the accelerator, 
whereas εkr < 0  shows the impact of the real cost associated 
with funding gross investment and εkm > 0  captures import 
sensitivity of the investment.
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The Government Sector

The government budget is expressed in nominal values as 
given by the below identity:

	 G iB i B e tYP Dn H F+ + = +* . � (5)

Here, nominal government spending is represented by Gn, 
public debt owned by home bondholders is accounted for by 
BH, while BF represents public debt owned by foreign bond-
holders, real domestic income is captured by Y, P denotes the 
domestic price level, D is the public deficit, nominal interest 
rates compensation given to domestic and overseas public 
debt investors are captured by i and i*, respectively, e repre-
sents the nominal exchange rate, and t is the tax rate on nomi-
nal income. According to this expression, we are in the state 
of a public deficit when total current spending surpasses the 
tax revenues from domestic nominal income, that is, when 
G iB i B e tYPn H F+ + >* .  The long-term behavior of the real 
government expenditures growth, ġ, compatible with the 
constraint (5), is given by

	





 

 g
ty

W
d p

W

W
i i b p

W

W

e i i e i e

G

D

G
H

BH

G

= + −( ) − ∆ + −( )





− ∆ + ∆( ) +* * *


b p
W

WF
BF

G

−( )



 .

�

(6)

From the above expression, budget deficit ratio is repre-
sented by W D YPD = / ,  government expenditure ratio is rep-
resented by W G YPG = / ,  while W B YPBH H= /  and 
W B YPBF F= / ,  are the shares of public debt owned by home 
and foreign bondholders (as a percentage of GDP), respec-
tively, d  is the growth of budget deficit and bF  and bH  are 
the growth rates of the public debt owned by foreign and 
home bondholders, respectively.

The Balance-of-Payments Condition

In the concluding part of the model specification, we model 
the external equilibrium condition by the below identity:

	 XP+D e i* B e= MP* eF F− . � (7)

The left-hand side component of the equilibrium condi-
tion indicates the amount of monetary resources that will be 
used to finance imports (export revenues plus the amount of 
public deficit financed by foreign capital flows minus the 
interest payments to foreign bondholders).

The final identity can be represented as

	

   x p
W

W
p y i

W

W
i

W

W

P e

P

D

X

B

X

M

X

+ + −( ) + −( ) − −( ) =

















1 1ζ ζ ∆* *

*
 + +( )  m p e* ,

�

(8)

where x,  p,  y,  m,  p* ,  and 
e  measure the growth rates of 

exports, domestic prices, domestic income, imports, foreign 
prices, and nominal exchange rate, respectively. Furthermore, 
WD, WB, WM, and WX are correspondingly the ratios of a bud-
get deficit, public debt, imports, and exports to GDP. Finally, 
( )1− ζ  measures the degree of a public deficit (or debt) 
financed by foreigners.

Domestic Income Growth

Following in the dimension of Soukiazis et  al. (2014) and 
imports in investment and export functions, the growth rate 
of domestic income can be obtained as2
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Domestic income growth model comprehensively speci-
fied above shows inter alia that the growth of real GDP is a 
function of both internal and external imbalances as well as 
relative prices. Precisely, the Numerator A is disintegrated in 
various components: the first term captures the shock of for-
eign demand on real GDP (i.e., domestic growth), the second 
term reveals the effect of substitution through the adjustments 
or changes of relative prices, the third term tells us how the 
trade volume affects domestic growth, and the last compo-
nent of the numerator terms captures the impact of internal 
imbalances on domestic growth. The denominator measures 
the role and effect of the disaggregated import elasticities of 
the components of demand on domestic growth. We shall 
employ Equation 9 in explaining growth for Turkey.

Estimation and Application of Extended 
SCA Model for the Turkish Economy

We extended the Soukiazis et  al. (2014) model further by 
incorporating Turkey’s high intensity of imports in the aggre-
gate demand components. We estimate and test the model for 
Turkey and provide some assessment on the expected eco-
nomic performance of Turkey, in a sense identifying policy 
options for higher economic growth for Turkey.

As we have seen in the overview of the Turkish economy 
in the “Internal and External Imbalances, and Growth in 
Turkey” section, the country faced with both fiscal imbal-
ances in the 1990s and external imbalances after 2001. We 
test and verify the extended growth model in line with SCA 
that takes into account internal and external constraints and 
relaxes the assumption of relative prices being neutral for 
Turkey. The initial stage entails the estimation of all the four-
system equation simultaneously. Therefore, import demand 
equation (1), the export demand equation (2), the private 
consumption (3), and investment equation (4) are estimated 
simultaneously to get the needed elasticity coefficients 
essential to compute the reduced form of domestic income 
growth as specified in Equation 9. As earlier indicated, this 
article uses growth rates of all the variables spanning 
1990Q1–2016Q2 to estimate the derived four-system equa-
tion. The definition of the variables and the data sources are 
given in Appendix A. We used dummy variables for crisis 
periods, 1994, 2001, and 2009. We estimated our four-equa-
tion system by three-stage least squares (3SLS), which is 
more efficient for controlling the endogeneity of regressors 
and cross-equation error correlation. Table 1 gives 3SLS esti-
mation results where endogeneity of the variables in the 
models and cross-correlation of the residuals across equa-
tions are taken into account. Exports, imports, consumption, 
and investment at growth terms as well as the growth rates of 
domestic income, government final expenditures, domestic 
disposable income, real effective exchange rate, and real 
domestic interest rate are assumed to be endogenous vari-
ables. The article assumes that other variables in the system 
as exogenous, including the lagged values of some of the 
variables (see Table 1). To check the robustness of our 3SLS 

estimation results, we estimated our four equations individu-
ally by two-stage least squares (2SLS) with using the same 
set of instruments. The Sargan test for over-identification 
reveals that the instruments used are valid and uncorrelated 
with error terms. It also demonstrates that the excluded 
instruments are correctly excluded from the estimated equa-
tion. The Breusch–Godfrey test for serial correlation results 
shows that the null hypothesis of no serial correlation cannot 
be rejected at the 5% significance level. The autoregressive 
conditional heteroskedasticity (ARCH) test results conform 
homoscedasticity of the residuals.3

When we look at the 3SLS estimation resuts in Table 1, 
we can assert that the parameter estimates are largely in con-
formity with the underlying theoretical postulation. 
Generally, elasticities demonstrate their expected signs and 
significance. Relative price elasticity in both import and 
export equations is highly significant with correct signs. 
Relative price elasticity of imports higher than that of exports 
in absolute value indicates that imports are more sensitive to 
relative price changes. Further comparing with the value of 
income elasticities, relative price elasticities are lower; this 
finding is in line with the literature confirming that the trade 
is more sensitive to income than relative price changes. In 
the import demand function, all the variables have correct 
signs and statistically significant at the 1% significance level, 
and government expenditure is significant at the 10% signifi-
cance level. Import elasticity of investment and export are 
0.328 and 0.318, respectively, while the consumption elastic-
ity is 1.251, which indicates that imports increase more than 
proportionally with respect to the consumption increase.

Estimation results in Table 1 also show that income elas-
ticity of consumption and investment are high, 1.034 and 
2.370, respectively; the latter is confirming the accelerator 
principle in the investment function. Interest rate elasticity 
of investment is −0.163, which is significant but low rela-
tive to the other variables. In our specification of the invest-
ment equation, we added import growth as a new variable 
because with the liberalization of external account in 
Turkey, production structure changed by employing the 
significant amount of imported inputs, machinery, and 
equipment. Import elasticity of investment is .370 and sta-
tistically significant.

Estimation results of the export equation show that world 
income elasticity of the exports is 1.721, which implies that 
export is highly sensitive to foreign demand. This high sensi-
tivity of exports to foreign demand should be a case of con-
cern in the period of slowdown in foreign income and lose 
access to foreign markets. A contribution and novelty on the 
applicability SCA model for Turkey is the inclusion of 
imports in the export demand function.

The result shows that import growth positively stimulates 
the export growth of Turkey, and imports elasticity of exports 
is 0.312. This owes to the change in the production structure 
of the economy after external account liberalization and the 
large capital inflows resulting overvaluation of the domestic 
currency.
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After estimating the core parameters of the structural 
model, we can compute the growth rate of domestic income 
in Turkey compatible with external and internal constraints 
as given in Equation 9. Table 2 reports the values necessary 
to compute the growth rate of domestic income in Turkey. 
Greek letters ( )εij  are elasticity obtained from 3SLS estima-
tion of the models (Table 1); all the other variables are quar-
terly based annual averages over the 1990Q1–2016Q2 period 
(see Appendix A for the definition of the variables). Three 
main growth rates are computed. The first one is the growth, 
as defined in Equation 9, with internal and external imbal-
ances, and relative prices are important adjustment variables 
and incorporate high intensity of imports in the aggregate 
demand components. The second growth rate is obtained by 
using the SCA model. The third one is the growth rate of the 
original Thirlwall’s model. The original Thirlwall model 
requires aggregate income elasticity of demand for imported 
goods and services. Imports function of the following form 
needs to be estimated:     m cont p e p y vmp my t= + + − + +( )*  
Ordinary least squares (OLS) estimation of the model may 
be biased and inconsistent because of the endogeneity of the 

growth of domestic income as indicated by Soukiazis and 
Antunes (2012). Therefore, we used 2SLS estimator for 
making the results more consistent. We use the growth of 
private consumption ( ).c  the growth of investment ( );k  and 
the growth of exports ( ),x  as instruments for the growth of 
domestic income ( )y

The aggregate import elasticity with respect to domestic 
income growth is obtained as 2.004.

When we embark on a comparative analysis of the actual 
average growth rate of domestic income for the period 
1990Q1–2016Q2 (4.092%), the below bold conjectures 
could be outlined:

1.	 The growth predicted by original Thirlwall’s law is 
3.727% using the aggregate income elasticity of 
imports (2.004), which is below the actual growth 
rate of 4.092%. The Turkish economy grew at a 
higher rate (0.365% per annum) than that allowed by 
the balance of payments equilibrium. Recall that 
Thirlwall’s law assumes that the balance of payments 
is in equilibrium, relative prices are neutral in the 

Table 1.  3SLS Estimation of the Structural Growth Model: Turkey 1990–2016.

Variables Coefficient SE t statistics p value

Imports growth
  Constant –1.27984 1.517443 –0.84342 .3995
  Consumption, ct ( )εmc  1.251373 0.399743 3.130445 .0019***
  Investment, kt ( )εmk  0.327822 0.109765 2.986572 .0030***
  Government expenditure, ġ ( )εmg  0.034332 0.020936 1.639854 .1042*
  Exports, ẋ ( )εmx  0.317766 0.092097 3.45034 .0006***
  Relative price, ṗ*+ė – ṗ ( )εmp  –0.502265 0.086428 –5.811356 .0000***
R2 = .8518
Consumption growth
  Constant –0.46343 0.307802 –1.50562 .1330
  Disposable income, ydt ( )ε cy  1.033688 0.050136 20.61761 .0000***
R2 = .8533
Investment growth
  Constant –7.66619 1.204974 –6.36212 .0000***
  Domestic income, yt ( )ε ky  2.370012 0.36113 6.562761 .0000***
  Real interest rate, rt ( )ε kr  –0.16321 0.076783 –2.1256 .0342**
  Inv. req. of imports, mt ( )ε km  0.370374 0.096285 3.846638 .0001***
R2 = .8289
Exports growth
  Constant 1.838862 1.266455 1.451976 .1473
  World income, yt

* ( )ε
xy*

 1.721181 0.509283 3.379618 .0008***
  Relative price,  

p e pt t t
* + − ( )ε xp  0.36723 0.110738 3.31621 .0010***

  Export req. of imports, mt  0.312414 0.073812 4.232577 .0000***
R2 = .7493

Note. Endogenous variables: c m k x g y yd r p e pt t t t t t t t t t t

       



 

, , , , , , , , and *+ − . Inv. req = investment requirement; Export req = export requirement. 

Exogenous variables:    

 

y i p p t i i r r p wt t t t t t t t t t B t
* * * *, , , , , , , , , , ,,− − − − − −1 2 1 1 2 1 ww w w w w w w c cB t B t D t D t G t G t G t t t, , , , , , ,, , , , , , , , ,− − − − − − −1 2 1 1 2 1 2    

 

g x x k k mt t t t t t− − − − − −1 1 2 1 2 1, , , , , .   

3SLS = three-stage least squares.
*10% significance level. **5% significance level. ***1% significance level.
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sense that does not play any significant role on 
growth, and capital flows and internal imbalances are 
not considered in the model.

2.	 The growth predicted by the Soukiazis et al. (2014) 
model where relative prices are not neutral and with 
internal and external imbalances is 5.868% per 
annum higher average growth rate (1.776) compared 
with the actual growth rate.

3.	 Finally, growth obtained by the extended model 
which takes into account external and internal imbal-
ances and relative prices is not neutral, and import 
content of aggregate demand component is 4.836%. 
This growth rate is very close to the actual growth 
rate but slightly over predicts realized growth rate in 
Turkey. The difference between actual and the pre-
dicted growth rate, in this case, is 0.744% per annum. 
These results imply that Turkey could grow at a 
higher rate than it actually did without exacerbating 
external and internal imbalances.

Our results show that if we consider internal and external 
imbalances and non-neutrality of the relative prices and 
import content of aggregate demand component, the model 
predicts a slightly lower growth rate than the SCA model.

Turkey’s import sensitivity of the demand components is 
quite high, especially that of consumption (εmy =1 251. );  this 
result is not surprising, because high trade deficit without 
sustainable financing resources will constrain the growth.

At the aggregate level, income elasticity of imports demand 
is high, εmy = 2 004. ;  showing that imports grow by more than 
twice the increase in domestic income; this evidence also 
explains the high import sensitivity of the components of 
demand. Therefore, the demand components of multiplier 
effects on growth are not substantial in the Turkish economy 
because they are offset by the increase in imports.

Many countries import too many raw materials and inter-
mediate goods to produce exportable and domestic goods as 
well as final consumer goods; what is important here in the 
final goods that form products should contain high domestic 
value added. In international markets, most of the produced 

goods and exports contain a substantial share of imported 
components, but in terms of gains, the value added in exports 
embodying imported components must be much higher.

Turkey produced (and exported) low value-added domes-
tic goods despite the move from low to medium or medium–
high technology exports in recent years (Turkstat, 2018). On 
the contrary, the share of the general service sector including 
construction in the overall economy was about 45% at the 
beginning of the 1990s and has risen significantly represent-
ing 61% of the gross value added in 2016 against 20% in 
industry and 5% in agriculture (Turkstat, 2018). There was a 
significant drop in the share of industrial and agricultural 
sectors. Most of the service sector consists of a high number 
of micro enterprises with a substantial proportion of non-
tradables and high informality. Therefore, to improve the 
external balance and growth performance of the country shift 
to more tradable sectors, decreasing informality in the econ-
omy will improve internal balance and hence can contribute 
to economic growth.

Scenario Analysis

Here, we carefully designed some possible and executable 
policy scenarios to enable us to identify the most suitable 
policies that will assist in positioning Turkey on the path of 
rapid and sustainable growth. This analysis is carried out in 
the dimension of the extended SCA model. The scenario 
analysis we apply focuses on attaining external equilibrium.

1.	 The model used here assumes that relative prices are 
not neutral. We check the effect of the depreciation of 
the domestic currency by assuming that the average 
value of growth rate of real relative prices for the 
whole period changes from   p e p* .+ − = 0 0144  to 
0.0216, representing depreciation of the domestic cur-
rency. Our predicted growth rate increases to 4.9188. 
This finding suggests that a currency depreciation 
could work as a stimulus to growth, by increasing the 
competitiveness of the country in foreign markets, 
given domestic inflation kept under control.

Table 2.  Computation of the Growth Rates of Domestic Income in Turkey, 1990Q1-2016Q2.

ε
xy*

1.7212
εmx

0.3178
εcy

1.0337
εmc

1.2514
εky

2.3700
εmk

0.3278
εmg

0.0343
εkr

–0.1632
εmp
–0.5023

εxp

0.3672
εxm

0.3124
εkm

0.3704
ζD

0.65
ζB

0.65
εmy

2.004
 

t
0.1950

r
0.1021

p
0.3685

y *

0.01995
wD

0.0403
wG

0.1961
wB

0.4134
wM

0.2383
wX
0.2164

i
0.4705

i*
0.0428

Δi
–0.0152

Δi*
–0.0033

E
1.0812

e
0.3781

 

P*e/P
0.9815





p e pt t t
* + −
0.0145

∆ − ∆i p
0.0049

p*

0.0208
p i− *

0.3257
∆ p

–0.0201
 

Note. Actual growth rate ( )y  4.092. Extended Soukiazis et al. (2014) model ( )ya  4.836. Soukiazis et al. (2014) Model ( )yb  5.868. Thirlwall’s Law ( )yc : 
3.727.
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2.	 Alternative policy option could be to reduce import 
sensitivity of exports from εmx = 0 32.  to εmc = 0 25. .  
In this case, our predicted growth rate increases from 
4.8364% to 5.099%. Large import content of the 
exports could be an impediment to growth because the 
exports’ multiplier effects on income are crowded out 
by higher imports. Reducing import content of exports 
and encouraging the use of domestic inputs are the 
appropriate policies to achieve faster growth in Turkey. 
However, in a globalization world, we live in now most 
of the exports have import content, but to gain from the 
trade requires putting significant value added to it.

3.	 The growth rate of Turkey is also sensitive to import 
contents of the consumption and investment. 
Reducing imports sensitivity of consumption from 
εmc =1 251.  to εmk =1 0. ,  the predicted growth rate 
will be increasing from 4.8364% to 5.5214%. Further 
reducing imports sensitivity of investment from 
εmk = 0 328.  to εmk = 0 25.  will increase the pre-
dicted growth rate to 5.5169. Given these results to 
foster economic growth in Turkey, policies should 
aim at reducing imports dependence on elements of 
domestic demand, especially consumption.

4.	 Reducing the imports to income ratio by 5% (from 
0.238 to 0.226) will increase the predicted growth 
rate from 4.8364 to 6.3575; alternatively increasing 
exports to income ratio by 5% will result in 6.2336 
growth rate. Furthermore, if we assume that the 
imports share is equal to the exports share 
( .w wX M= = 0 2164  implies reduction in imports), 
the predicted growth rate will be 7.8232, while 
exports share equal to imports ( .w wX M= = 0 2382  
implies an increase in exports) predicted growth rate 
will be 7.7320%. Therefore, the most appropriate 
way to attain faster growth for Turkey is related to 
changes in the structure of the exports and imports.

5.	 An increase in the foreign income elasticity of exports 
demand from ( .*ε

xy
=1 7212  to 2.5 like South Korea 

will increase predicted growth from 4.8364 to 5.3384.
6.	 An increase in the foreign growth rate from 0.02 to 

0.25 will increase growth rate from 4.8364 to 5.1171
7.	 An increase in the foreign holding of debt (reduction 

of domestic holding from 0.65 to 0.4) will increase 
the predicted growth from 4.8364 to 5.5287. The 
non-resident flows into the government debt securi-
ties market may lower the cost and smooth the cycli-
cality of domestic funding/savings over the years. 
Therefore, capital inflows are also very important for 
growth in Turkey.

8.	 Fiscal policy toward reducing income taxation: We 
observe that average income tax during 1991–2016 
period is about 20%, if this tax rate reduces from t = 
20% to t =10% (everything else constant), predicted 
growth rate by the model is ( . %),ya = 3 756  which is 
slightly higher than that found in Table 1 ( . ),ya = 3 714  

This indicates that more friendly taxation will not 
significantly stimulate growth in Turkey.

9.	 Government budget deficit policy toward reducing 
the public deficit and debt ratio: The period average 
of the budget deficit and debt to GDP ratio in Turkey 
is relatively low: wD = 0 04.  and wB = 0 41.  Further 
cut on budget deficit from 0.04 to 0.03 will reduce 
growth to 3.298%. However, as the debt to GDP ratio 
is low, if we increase debt to GDP ratio from 0.41% 
to 0.60% to stimulate the economy, for this to hap-
pen, we need to increase the budget deficit to GDP 
ratio from 0.04 to 0.05; this scenario generates rela-
tively higher growth of 4.141%.

10.	 The period average of the domestic interest rates is 
relatively high in Turkey. Assuming a more favorable 
monetary policy of the Central Bank aiming at reduc-
ing the cost of financing of the economy by 20% 
(implied Δi = −0.0094) could help the economy to 
grow 5% which is much higher than the actual and 
the predicted growth rate. On the contrary, if foreign 
interest rates rise from period average of 4.3% to 5% 
(implied Δi* = 0.00723), the predicted growth rate 
falls significantly to 3.205%. If this increase reaches 
to 7% (with Δi* = 0.02723), growth rate will be 
2.205%.

These exercises have shown that growth in Turkey is very 
sensitive to changes in the domestic and foreign interest 
rates, both due to domestic and foreign debt. Therefore, 
financing the domestic economy with lower interest rates is 
a considerable stimulus to growth. This implies that Turkey 
to grow faster should reduce the cost of financing.

The most effective policies to achieve faster growth in 
Turkey are related to the external sector; Turkey should 
implement structural reforms aiming at reducing chronic 
current account imbalances. Lowering imports to income 
ratio or increasing exports to income ratios will produce 
higher growth rates. Depreciation of the domestic currency 
also acts as a stimulus to growth.

Conclusion and Policy Implications

We extended the Soukiazis et  al. (2014) model further by 
incorporating Turkey’s high intensity of imports in the aggre-
gate demand components. We estimated the model for 
Turkey and provided some assessment on the expected eco-
nomic performance, in a sense identifying policy options for 
higher economic growth for Turkey.

Our results show that Thirlwall’s Law predicts the aver-
age growth rate of the Turkish economy. Thirlwall’s Law 
assumes that external trade is balanced, public finances are at 
equilibrium, and relative prices are neutral.

The SCA model, which allows external sector and public 
sector imbalances and relative prices, is not neutral; the pre-
dicted growth rate is significantly higher than the actual 
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average growth rate under investigation. This is mainly con-
sistent with the external trade disequilibrium that the country 
has been accumulating over the years and further significant 
public sector imbalances during the 1990s in Turkey.

The extended SCA model, which considers internal and 
external imbalances and non-neutrality of the relative prices 
and import content of aggregate demand component, pre-
dicts slightly lower growth rate than the SCA model. The 
model estimated here is more complete one because it incor-
porates the foreign content of aggregate demand compo-
nents. We can think of this extended SCA model as more 
realistic in terms of predicting the sustainable growth of the 
economy.

Our scenario analysis clearly shows that the most effec-
tive policies to achieve faster growth in Turkey is related to 
the external sector; Turkey should put every effort to obtain 
a positive net trade balance. Long waiting structural reforms 
should be implemented to ease the external constraints on the 
economic growth in Turkey. Lowering imports to income 
ratio or increasing exports to income ratio will produce 
higher growth rates. It is also shown that economic growth in 
Turkey highly depends on external demand when the strong 
depreciation of the domestic currency also acts as a stimulus 
to growth.

It should be noted that this article estimates the aggre-
gate import function in line with the SCA-BOPCG frame-
work. Therefore, in terms of the future direction of the 
research, it is necessary to estimate the disaggregated 
import function, specifically intermediate, capital, and final 
goods, to determine their precise implications on the 
Turkish economy.

Appendix A

Description of the Variables and Data Sources

yt :  Annual real gross domestic product (GDP) growth 
rate – GDP at 1998 constant prices (national currency, 
quarterly based annual percentage change)
ct :  Annual growth rate of private final consumption – 

Private final consumption expenditure at 1998 constant 
prices (quarterly based annual growth rate)
xt :  Annual growth rates of real exports – Exports of 

goods and services at 1998 constant prices (national cur-
rency, quarterly based annual percentage change)
mt :  Annual growth rates of real imports – Imports of 

goods and services at 1998 constant prices (national cur-
rency, quarterly based annual percentage change)
k :  Annual growth rates of investment – Gross fixed capi-

tal formation at 1998 constant prices (national currency, 
quarterly based annual percentage change)
pt :  Annual growth rate of GDP deflator (quarterly based 

annual percentage change)

wG: Share of government’s expenditure on GDP – Total 
government expenditure minus interest payments, the 
ratio of nominal government’s expenditure to the nominal 
GDP (as a percentage of GDP)
wD: Share of government’s deficit on GDP – Net lending 
(–), net borrowing (+), the ratio of nominal government’s 
deficit to the nominal GDP (national currency, quarterly 
based annual percentage change)
wB: Share of government’s debt on GDP – General gov-
ernment net borrowing (the ratio of nominal government’s 
net borrowing to the nominal GDP)
wM: The ratio of nominal imports to the nominal GDP 
(national currency)
wX: The ratio of nominal exports to the nominal GDP 
(national currency)
t: Share of total government revenues on GDP
i: Nominal long-term interest rates
gt :  Growth rate of government’s final consumption 

expenditure (quarterly based annual percentage change)
yd :  Growth rate of real disposable income (quarterly 

based annual percentage change).
e: Nominal effective exchange rate – Price of domestic 
currency in terms of US$, computed by using the same 
countries in the calculation of the real effective exchange 
rates.
(P*e/P): Real effective exchange rate index (2010 = 100). 
Computed by the authors using data from OECD 
(Organisation for Economic Co-Operation and 
Development), Main Economic Indicators (database), 
http://dx.doi.org/10.1787/data-00052-en (January 5, 2017). 
We calculated consumer price index (CPI)–based real 
effective exchange rate. The following countries are 
included: Germany, Italy, France, the United Kingdom, 
Spain, the United States, South Korea, Holland, Belgium, 
Greece, Japan, Switzerland, Austria, Sweden, Denmark, 
Finland, Portugal, Canada, Australia, Iceland, and Ireland. 
Weights are determined using bilateral trade flows
( ) :*
  p e p+ −  Growth rate of real effective exchange rate
pt
* :  Growth rate of GDP deflator of 20 OECD countries4 

(US$, quarterly based annual percentage change)
yt
* :  Growth rate of real income of 20 OECD countries 

(2010 constant prices, US$, quarterly based annual per-
centage change)
i*: Nominal long-term interest rates for Germany
Data on yt :  ct ,  xt ,  mt ,  

k,  pt ,  wM, wX, t, i, gt ,  and 
yd ,  are taken from Central Bank of the Republic of 

Turkey electronic data delivery system and wG, wD, and 
wB are taken from Republic of Turkey Prime Ministry 
Undersecretariat of Treasury public finance dataset.
Data on pt

*  y* ,  and e are taken from OECD. Stat extracts 
stats.oecd.org (extracted on January 5, 2017). Data on i* 
are taken from European Central Bank (extracted on 
December 7, 2016)

http://dx.doi.org/10.1787/data-00052-en
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Appendix B

2SLS Estimation of the Structural Growth Model: Turkey 1990–2016.

Variables Coefficient SE t statistics p value Sargan test ARCH test BG LM test

Imports growth
  Constant –1.614415 1.292585 –1.25 .212 χ2(14) = 18.978 χ2(1) = 0.7686 χ2(2) = 4.9681
  Consumption, ct ( )εmc  1.251216*** 0.3871477 3.23 .001 p = .165 p = .3807 p = .0834
  Investment, kt ( )εmk  0.3048663*** 0.1134483 2.69 .007  
  Government 

expenditure, ġ
( )εmg  0.0660747 0.1023899 0.65 .519  

  Exports, ẋ ( )εmx  0.2438374** 0.0947727 2.57 .010  
  Relative price,  

ṗ* + ė – ṗ
( )εmp  –0.5500877*** 0.0763201 7.21 .000  

R2 = .9200  
Consumption growth
  Constant –0.301939 0.2757247 –1.10 .273 χ2(37) = 

46.4095
χ2(1) = 0.7885 χ2(2) = 5.8621

  Disposable income, 
ydt

( )εcy  1.028976*** 0.0426294 24.14 .000 p = .1359 p = .3745 p = .0531

R2 = .8741  
Investment growth
  Constant –7.95584*** 0.9979547 –7.97 .0000 χ2(15) = 

16.6607
χ2(1) = 0.0147 χ2(2) = 4.8425

  Domestic income, yt ( )εky  2.371768*** 0.2889553 8.21 .0000 p = .3396 p = .9035 p = .0888
  Real interest rate. rt ( )εkr  0.0160076 0.0843541 0.19 .849  
  Inv. req. of imports, 

mt

( )εkm  0.3659176*** 0.0820099 4.46 .000  

R2 = .8775  
Exports growth
  Constant 0.8828349 0.9527386 0.93 .354 χ2(13) = 

16.1541
χ2(1) = 0.1797 χ2(1) = 5.0508

  World income, 
yt

* ( )*ε
xy

 1.727646*** 0.4362284 3.96 .000 p = .2409 p = .6717 p = .0800
  Relative price, 





p e pt t t
* + −

( )εxp
 –0.3884317*** 0.1034828 –3.75 .000  

  Export req. of 
imports, mt

( )εxm  0.3108579*** 0.064276 4.84 .000  

R2 = .6293  

Note. Endogenous variables:  



    





c m k x g y yd r p e pt t t t t t t t t t t, , , , , , , ;, and * + −  Exogenous variables:    

 

y i p p t i i r r p wt t t t t t t t t t B t
* * * *, , , , , , , , , , ,,− − − − − −1 2 1 1 2 1 wwB t, ,−1  

w w w w w w c c g xB t D t D t G t G t G t t t t, , , , , ,, , , , , , , , ,− − − − − − −2 1 1 2 1 2 1    tt t t t tx k k m− − − − −1 2 1 2 1, , , ,

 

 . 2SLS = two-stage least squares. Inv. req = investment requirement; 

Export req = export requirement; ARCH = autoregressive conditional heteroskedasticity; BG-LM = Breusch -Godfrey Lagrange multiplier test for serial 

correlation.

**5% significance level. ***1% significance level.
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Notes

1.	 Note that the time index t is not attached to the variables for all 
the variables for the sake of straightforwardness.

2.	 Full derivation of the reduced form model is given in 
Appendix C.

3.	 Two-stage least squares (2SLS) estimation results are in 
Appendix B.

4.	 Australia, Austria, Belgium, Canada, Denmark, Finland, 
France, Germany, Greece, Iceland, Ireland, Italy, Japan, Korea, 
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Portugal, Spain, Sweden, Switzerland, the United Kingdom, 
and the United States.
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