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ABSTARCT 

The objective of this paper is to outline our research project about the inclusion of supply-side 
variables into the CGE framework.  Although the model is still in progress, this paper will discuss the basic 
algorithm we are planning to build in order to include supply-side transmission mechanism into the CGE 
framework. In particular, the empirical studies show that large private firms operating in the real sector in 
Turkey diverted significant part of their liquid sources in financial assets during the last decade. This 
implies that high real returns from financial assets (due to significant budget deficits) outweighed real 
returns from real activities which in turn not only reduced purchase of physical capital (i.e. investment) but 
also reduced the funds could have been used in purchase of intermediate input and hiring factors of 
production. In other words, the firms in real sectors shifted from their primary field of operation and 
became a banker(s) of government. The objective of this research is to shed some lights on this issue by 
using CGE framework as an analytical tool. By differentiating between financial returns and real returns, 
the capacity utilization is no longer operating as exogenous nor is consistent with Keynesian tradition.          

 

 

 

 

 

 



1. Introduction 

In 1990-2002 period, two major economic crises (1994, 2000-2001) and two 

major earthquakes (in August-1999 and November-1999) caused severe economic and 

social consequences in Turkey. In addition to these, high and volatile inflation, large 

swing in output growth, growing consolidated budget deficit, imbalance in current 

account, high domestic and foreign debt of the public sector were considered the other 

structural problems influenced the society. 

The political instability exacerbated the economic problems. During the period of 

1993 to 2002, five different governments came to the power with an average stay of two 

years. Moreover, the governments during the last decade were weak coalition 

governments which were constructed by political parties with different economic and 

social agendas. The ruling parties in those coalition governments pursued populist and 

myopic policies to distribute rants to their own constituents. Therefore, the political 

instability impaired macroeconomic stability by reducing private capital formations and 

thus economic growth. 

The objective of this research is to construct a recursive dynamic Financial 

Computable General Equilibrium (FCGE) model which includes for Turkish economy 

from 1996 to 2000. In order to achieve this objective, the construction of a financial 

social accounting matrix (FSAM) is the first step. The real SAM constructed in Aslan 

(2004) will be expended by adding financial institutions and financial instruments.  

Among others, the main starting point of the research is based on the empirical 

findings of Agenor et al. (2000)] study. That study distinguished the importance of the 
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supply side variables in creation of business cycle in Turkey. The second inspiration for 

the research is based on a survey-based report by the Istanbul Chambers of Commerce in 

1997. In particular, according to that report, more than 50 percent of gross profits of 

Turkey’s top 500 industrial companies came from interest earnings (Istanbul Sanayi 

Odasi, 1998: p. 86). 

In other CGE models for Turkish economy [i.e. Yeldan 1996, 1997], the capacity 

utilization (implicitly) is determined by the countercyclical (or fixed) mark up pricing 

assumption and therefore, those models tend to support Keynesian prediction. Different 

from those studies, Aslan (2004) study investigates the historical pattern of the capacity 

utilization and demonstrates that the volatility in the observed capacity utilization is 

correlated with government deficits. Therefore, that model describes the capacity 

utilization as a function of government deficit according to estimated coefficients. 

Different from our earlier work i.e. Aslan (2004), in this new research we will extend that 

model through incorporating financial variables into the real model. In other words, our 

objective is to build a model which takes capacity utilization as an endogenous variable. 

That is, firms (particularly large firms) make a decision over real and financial activities 

by comparing the returns from these two activities. As returns from financial activities 

i.e. interest rates offered by government debt instruments and REPOs, increases, the firms 

divert more and more of their liquid sources including working capital holdings to 

financial instruments instead of purchase of intermediate input and hiring other primary 

factors.    

The objective of this paper is to briefly discuss about our model. Our purpose is to 

share our thoughts about the transmission mechanisms we offer for Turkish economy. 



The paper consists of four sections. In the first part of the paper, problems observed in 

Turkish public finance and Turkish economy will be discussed. In the second part, the 

paper will discuss about the importance of supply-side variables in Turkish business 

cycle. In the third part, the paper will outline the possible way to include this supply-side 

issue into the CGE model. The paper will end with a conclusion.   

2. The Last Two Decades: Turkish Economy and Public Finance 

In 1980 Turkey embarked upon a liberal economic policy. In January 24, 1980 the 

government introduced an unorthodox economic program to solve the severe economic 

problems of Turkey. Until that date, the Turkish economy remained an inward-oriented 

closed economy. The program, also commonly known as “January 24 Decisions,” was 

prepared by technocrats to change the shape of the economy, and the general political 

environment from an inward-oriented to an export-oriented, private sector-driven, 

dynamic economy. The program, which was also supported by various international 

institutions, such as OECD, IMF, and the World Bank, became the backbone of the 

internal economic policy until the military relinquished authority to the civilians.  

The January 24, 1980 economic program was based on four main pillars: trade 

account, capital account, financial markets, and the public finance. In the new 

liberalization program, the government strove to tackle the system failures that had 

plagued the Turkish economy during the previous planning periods. The new economy 

administration was aware of the fact that the directly or indirectly adjusted prices in the 

private sector were causing distortions in the market mechanism. Another system failure 

was related to the ISI (import substitution) strategy. By adopting the ISI-led 

industrialization policy after in the early 1960s, the governments had provided protection 



for both State Economic Enterprises (SEE) and the private sector. The new program 

abandoned this strict protectionist policy and the loosening or removal of several import 

restrictions signified the start of a new export-oriented growth model. Moreover, a 

number of measures were introduced in order to promote exports. For relevant reform 

experience, Turkey turned to the success stories of South Asian countries, Korea and 

Taiwan, with their export-oriented growth models. 

The second and third aspects of the reforms focused mainly on the financial 

system. The main goal was to build an integrated financial system in line with the rest of 

the world in expectation that it would be instrumental in putting to use both foreign and 

domestic savings. The easement of capital flows was intended facilitate the fixed capital 

formation. Therefore, the main objective of the financial reform in the capital account 

was to attract as much foreign savings and foreign direct investment as possible. 

The last aspect of the reforms involved restructuring the public sector in order to 

create a more market friendly government. This step included a reduction of the size of 

the government and the public sector, modernization in public finance and restructuring 

foreign and domestic debts.  

In the 1990s, Turkey experienced a series of severe economic problems 

exacerbated by natural disasters that had a negative effect on its liberalizing economy. 

Among these events were the 1994 foreign exchange crisis, the 1997 Asian crisis, the 

1998 Russian crisis, the1999 earthquake with more than 20,000 casualties, and the 2000-

2001 twin economic crises. As an aftermath, Turkey was unable to achieve any 

significant increase in its per capita income. The negative growth years followed by 

positive growth rates which were followed another series of negative growth years, and 



overall neither did we observe significant real increase in capital stock nor did we 

observe significant change in total factor productivity. Cycle of positive and negative 

growth was virtually due to fluctuation in capacity utilization.2  

During the last decade, the inflation rate was fluctuated on the interval of 50% to 

100%. Moreover, the increase in public sector debt stock was remarkable, increased from 

50% of GNP in 1990 to around 90% of GNP at the end of the decade. As of 2004, 

Turkish foreign debt stock (majority of which belongs to public sector) reached 136.1 

billion USD; this meant that Turkey placed 7th among 130 developing nations in the 

world in regard to debt stock according to the Global Development Finance Report by the 

World Bank. 

While the liberal reforms of 1980s aimed at the promotion of the liberal market 

system, in the 2000’s Turkey has remained in a position where the public sector still 

accounted for almost half of the economy. Today Turkey still has a 60 percent public 

share in the overall national investment expenditures; public sector employs more than 15 

percent of the labor force. The State owns about 40 percent of all manufacturing 

enterprises (Utkulu, 2001, p. 3-4).  

In the traditional Keynesian macroeconomic theory, higher government spending 

will be expected to induce aggregated demand directly which in turns will lead to higher 

output. Moreover, if the increase also includes increase in transfer payments and 

reduction in taxes, the theory argues that these policies will increase households’ income 

so that aggregated demand will increase indirectly. If an economy also displays wage and 
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price rigidities, the positive effect of these direct and indirect effects will have long 

lasting effects. 

In Turkish case, empirical studies over business cycle facts [see TUSIAD, (1996), 

Agenor et al. (2000)], show that : i) there strong negative correlation between budget 

deficits and  current account deficits, inflation and output : ii) the supply side variables 

are more important in creation of business cycle than demand side variables. In 

particular, TUSIAD, Turkey’s biggest business chamber, prepared a report in 1996 which 

indicates that : (i) change in national savings over the time is significantly affected 

negatively by change in public sector’s current expenditures: (ii) both current expenditure  

and investment expenditure of government affect current account balance negatively i.e. 

twin deficit argument: (iii) the negative effects of public sector deficits do not die out in 

short period but has long effects on both savings and current account deficits. The report 

further argued that since manufacture sector heavily depends on imported goods as both 

capital and intermediate inputs, limited foreign funds if is used by governments to finance 

budget deficits, it will crowd out  private capital investments. 

In their empirical study over business cycle facts for several developing countries 

including Turkey, Agenor et al. (2000) showed for Turkey that there was a robust 

negative relationship between government expenditure and domestic business cycle. 

Moreover, they also test (G/T) index to measure fiscal impulse over output, and they find 

strong negative relations. Evidences (see Rodrik (1991), Metin (1995), Akcay et al. 

(1997)) showed that there was a strong positive correlation between government budget 

deficit (measured by either consolidated deficit or PSBR) and inflation in Turkey. Agenor 

et al. (2000) also found that the price level (CPI) and output, inflation and cyclical 

                                                                                                                                                 
 



component of output act countercyclical manner in Turkey. Another finding they have is 

pro-cyclical real wages in Turkey which may suggest supply shocks may be important in 

terms of business cycle. 

 Fischer (1993) and Bleaney (1996) defined “policy induced instability” in 

macroeconomic setting. According to the definition: i) inflation level and variance, ii) 

government budget deficits, and iii) current account deficits are the major variables 

portraying the instability induced by government policies.    

The other reason for the disappointing economic picture was due to political 

instability. Given the weak democracy in Turkey, we also consider how democratic 

tradition and economic stability is related. Persson and Tabellinin (2000) and Drazen 

(2000) survey several papers to investigate between political instability and 

macroeconomic instability. According these papers, political instability and polarization 

(e.g. political weak, populist and myopic governments) may impair macroeconomic 

stability by reducing private capital formations and thus economic growth. Tutar and 

Tunsal (2001) show that Turkish budget deficit is positively correlated with the number 

of parties in the coalition government.  Ismihan, Ozcan and Tansel (2002) found that 

macroeconomic instability has severe adverse effects over capital accumulation and 

growth in Turkey.    

The figure 1 portrays the ratio between the government interest payments to total 

government revenue for 1990-2001 period. The data indicates that interest payments have 

a significant positive trend and the trend significantly deteriorated after 1998. Figure 2 

portrays inflation rate, compounded interest rates and the average maturity of the debt 

instruments. Short maturity and significant real interest rates are the two striking points 



that can be observed from the figure. The significant real interest rates over the debt 

instruments became apparent especially after 1994 crisis.  Moreover, the average 

maturity of domestic debt was around 240 days for this period.  

3. Supply-Side Variables and Turkish Business Cycles 

The importance of supply-side variables in business cycles is introduced by Real-

Business Cycle literature e.g. Prescott (1986), Kyndland and Prescot (1982), and Long 

and Plosser (1983). The importance of capacity utilization as an important variable in 

explaining pro-cyclical productivity is explored by Burnside et al. (1995) and Fay et al. 

(1985).   Agenor et al. (2000) in their empirical study on business cycle regularities in 

developing countries including Turkey shows that the observed pattern of pro-cyclical 

behavior of real wages and counter-cyclical behaviors of both price level and inflation 

suggest that supply-shocks may have been playing significant role in macroeconomic 

fluctuations during the last two decades for Turkish economy.  

Given the importance of the supply side variables in generation of business cycles 

in Turkey, we investigated feasible mechanisms which are consistent with both Turkish 

business cycle regularities and CGE framework. Among several variables, during the last 

decade, we observe both that capacity utilization has displayed significant pro-cyclical 

pattern and that the capacity utilization has been very sensitive to available funds 

supplied by banking sector to private sector. One method to reproduce the effects of 

credit over production is the inclusion of working capital requirement and assuming that 

 



Figure 1: Government Interest Payments to Total Government Revenue 
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Figure 2: Inflation,Interest Rates and Maturity
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firms need loans not only for investment purposes, but also for their working capital 

needs3. Naastepad (2002) argues that even if aggregate working capital needs financing 

from retained earnings of the firms, on the micro level each firm faces fluctuations in the 

need for working capital that can only be met with access to short term credit. When 

available funds are largely used for financing government deficits, the supply of loans left 

for the private sector is likely to decline and, therefore, the credit squeeze due to adverse 

fiscal shocks might reduce the amount of credit available to the private sector and thus 

reduce the capacity utilization4.  

Aslan (2004) by using public sector borrowing requirement (PSBR) as a proxy for 

credit –squeeze, he employed a simple econometric model in order to measure the 

correlation between the capacity utilization and the PSBR. In order to eliminate the 

effects of inflation over PSBR, the model deflated PSBR with CPI index calculated as 

1993=1TL. The strong correlation between capacity utilization and public sector 

borrowing requirement is displayed on figure 1.  The calculation shows that 1000 TL 

increase in PSBR (in real value) can lead to 1.26% reduction in capacity utilization of the 

manufacturing sector for the his modeling period of 1996-2002.  

 

                                                 
3 The importance of working capital in the Turkish economy, particularly for the small and medium size 
enterprises, is studied by Sariaslan (1994) and Sariaslan (1996). Yörük (2002) shows that in response to 
interest shocks in the financial markets firms tend to not only reduce their investment spending, but also cut 
their average costs through reducing their capacity.   
4 The effects of fiscal and political variables over macroeconomic performance are also examined in the 
literature. In particular, Alesina et al. (1995) showed that there is negative correlation between political 
instability (frequent government change) and economic growth. TUSIAD (1996) investigated the effects of 
government current and investment expenditure on Turkish economic growth in the 1960-1980 and 1980-
1994 periods. They found that not only current expenditures, but also investment expenditures of 
government displayed significant negative correlation, especially after the 1980’s. Moreover, both 
TUSIAD (1996) , TUSAID (2001) and Tutar (2001) showed that the policy volatility and disarray in fiscal 
policy negatively correlated with the output for the last two decades.  See Uyar (1996) for an overview over 
Turkish Public Finance in the last two decades.  



 

Figure 3: Government Deficits and Capacity Utilization 
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4. Aslan’s (2004) Model and Possible Extensions 

In Aslan’s (2004) CGE model, the model does not include financial side of the 

economy. In this part, we will summarize the main properties of his model, and we will 

discuss possible avenues that this model can be extended through employing financial 

variables.  

The Aslan (2004) model differs from other CGE models built for Turkish 

economy for at least two reasons. Firstly, the model proposes alternative functional forms 

reflecting the importance of supply-side response in the creation of the business cycles. In 

particular, different from other structural models which are parallel to Keynesian tradition 

i.e. fiscal policy shocks is transmitted into economy through variables related to demand 

side of the economy, this model elucidates the adverse effect of budget deficits on 



variables related to supply side of the economy. In fact, the main inspiration of this 

research regarding the importance of the supply shocks is based on empirical evidences 

for Turkish economy for the last two decades.  In order to connect the stylized supply-

shocks into the CGE model, we hypothesize that the capacity utilization does not 

necessarily depend on the monopolistic market structure (as in the other structural CGE 

models), but correlates with supply of funds in the financial markets. Intuitively, there are 

at least two explanations regarding adverse effects of credit-squeeze and high real interest 

rates on capacity utilization. Firstly, as the available funds are mainly directed to finance 

budget deficits, the credit-squeeze will adversely affect firms to borrow from financial 

markets for their short term credit needs. In particular, the evidences5 show that when 

Turkish economy faces an interest shock (i.e. increase in interest rates), banks 

significantly reduce their loans loan to small and medium size firms which generally 

depend on these loans in financing their working capital. Secondly, a research shows that 

during the last decade, high real interest rates offered by government securities became 

more attractive source of profit than profit generated from real sector related activities. In 

particular, according to survey-based report by the Istanbul Chambers of Commerce in 

1997, more than 50 percent of gross profits of Turkey’s top 500 industrial companies 

came from interest earnings (Istanbul Sanayi Odasi, 1998: p. 86). Combining these two 

effects (i.e. credit squeeze which significant adverse effects on small and medium size 

firms and the high real interest rates which encouraged large firms in real sectors to 

concentrate on financial activities), this research offers a simple model regarding supply-

side response of Turkish economy to undisciplined fiscal policies.   

                                                 
5 See for example Erkumay (2000),  Sariaslan (1994) and Yörük (2002) for the adverse effects of credit 
squeeze on small and medium size firms.  



Second modification of that model is to use of the most recent data. One of the 

most important data set for building CGE model is the social accounting matrix (SAM). 

The most recent real SAM was constructed by Aslan (2004).  

As an extension, in this research, we will build a financial SAM for Turkish 

economy by extending Aslan (2004) by including financial data to his real SAM. The 

other extension of this research is to include financial variables into Aslan (2004) model.  

The objective of this research is to modify Bourguignon et al.(1991) and  Forgeix et al. 

(1991) models through developing a framework which is consistent with supply side 

effects of budget deficits.   

In Aslan (2004) piece, the theoretical background for the static part of the model 

is based on the CGE modeling procedures developed by Dervis et al. (1982).  The 

dynamic part is solved recursively. The model uses augmented Cobb-Douglas technology 

(equation-1) as a value added function and assumes that the value added for particular 

sector depends on technology parameter, labor, capital and utilization rate of the capital 

employed in that sector.   Moreover, the model uses a simple correlation between the 

capacity utilization and government savings as a transmission mechanism (equation-2).  
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In this research, the objective is to add financial institutions and financial 

instruments into the model so that the implied transmission mechanism can be expressed 

more elaborately. Firstly, large firms in Turkish economy shifted their operation from 

real sectors to financial sectors [as indicated by ISO (1998)]. That is, those firms diverted 



their liquid sources from purchase of intermediate input and hiring primary factors to 

purchase of short-term financial assets such as REPO and government debt instruments. 

In other words, the large firms in the real sector are assumed to choose among the set of 

these alternative policies: 

 

Policy Matrix for Large Firms 

Low Interest Rates 

Policy-I 

High Interest Rates 

Policy-II 

High capacity utilization Low capacity utilization 

Most of the working capital balances are 
diverted to real activities 

Majority of working capital balances are 
diverted to REPO and other financial 
instruments.  

 

In sum, the research will answer this question: including financial variables and 

instruments, can CGE framework be used as a way to describe ISO (1998) findings and 

what is the possible way to analyze in this research, the focus is to introduce supply 

shocks into the CGE model. In order to achieve this objective, the model will establish a 

link between high interest rates (due to large fiscal deficits) and the endogenous response 

of firms to these high interest rates. Although the model we previously developed for 

Turkish economy i.e. Aslan (2004) does not include financial variables, the model 

tracked Turkish economy with good accuracy. The new research agenda will be 

presented in the conference will include financial variables in order to expand our earlier 

work.  

 

 



5. Conclusion 

In the structuralist CGE models, one way to implement the rigidities for an 

economy is the introduction of the mark-up pricing rule. Micro-structuralist models [i.e., 

Vos (1998), , Taylor (1991) and Yeldan (1997)] generally employing mark up pricing 

associated with fixed wages and variable capacity utilization can produce significant 

output fluctuations in response to changes in aggregate demand, i.e. a positive spending 

shock by the government. These scholars use either the constant mark-up rule proposed 

by Kalecki (1971), or the pro-cyclical mark-up rule whose roots go into the Marx-

Sraffian analysis of wage profit trade. They show that active government involvement in 

the economy may be beneficial, particularly if government spending (lower tax 

collection) is targeting poor families.  

    A recent empirical paper on the business cycle facts for Turkey, and a few 

other developing countries by Agenor, McDermott and Prasad (2000) establishes that the 

observed pattern of procyclical behavior of real wages and countercyclical behavior of 

both price levels and inflation suggest that supply shocks may have been the main key 

determination of macro economic fluctuations over the past two decades for Turkey.   

The observed fluctuation in output can be modeled through using the pure 

neoclassical model with or without technological shocks, or through including some 

frictions in the market i.e., unemployment, fixed wages, mark up pricing etc. In this 

study, we will build a model with structural elements, but our model will take capacity 

utilization as an endogenous variable which plays important role in Turkish business 

cycle.  
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