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ABSTRACT

Iran’s fiscal policy has been overshadowed by massive budget deficits and excessive spending patterns during the past decade. Critics have argued extensively that populist politics have fuelled fiscal actions for their own sake, rather than economic rationalism. This study presents empirical findings in support of these critical voices, by introducing an autoregressive distributed lag (ARDL) model for observing quarterly time series data provided by the Iranian Central Bank, from 1990 until 2008. This study demonstrates that short-run fiscal expenditure has been influenced mainly by oil revenues, regardless of other key economic factors, particularly non-oil revenues and real economic growth. Our findings fail to support assumptions of responsible fiscal attitude. This analytical approach is the first of its kind and can easily be applied to other (oil-dependent) countries.
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1. INTRODUCTION

An expansionary fiscal policy in Iran during the post-war decades has created a massive budget deficit and great concern among both scholars and politicians. The great dependence on oil exports has become a particular concern, since volatile market prices and political pressure have increased governmental uncertainty as to expected oil revenues. Without doubt, Iran’s fiscal revenue is based mainly on oil exports, so that any yearly budget plan approved by the Iranian Parliament revolver around expectations regarding oil prices. Despite decades of experience on how to plan the budget and awareness that budget deficits create significant economic and social burdens, fiscal spending during recent years has continuously exceeded income. Why? Farzanegan (2009) claims that (especially since 2006) budget plans have been based on irrational expectations of high oil revenues. As Kia (2008, p.960), who observes the period 1970-2003, points out: “This means deficits and the accumulation of debt are the norm in the Iranian fiscal process.” By contrast, supporters of this fiscal development publicly claim that Iran was affected by international issues such as the financial crisis and sanctions imposed by the United States and its allies, accompanied by volatile oil prices. On the other hand, critics voice concerns about populist fiscal policy actions which favor short-sighted political goals, conducted without the requisite expertise and ignoring economic considerations. Nevertheless, any basic economic text book will confirm that it is advisable for any household, public or private, to stick to its budget and to avoid deficit spending. Therefore, a rational household should spend in close correspondence with its income and debt, in order to avoid bankruptcy. The issue facing Iran is that the annual budget reflects hypothetical revenue estimations, based mainly on expected oil revenues for the current year. If expected revenues are not realized during that year, a budget deficit inevitably occurs, unless the government itself reacts in accordance with anticipated revenue shortcomings, by decreasing its spending during the year. 
Notably, Kia (2008) investigates Iran’s fiscal sustainability with regard to its fiscal budgeting process, analyzing the long-run relationship between annual revenue and expenditure data, using cointegration analysis. His results reveal unsustainable fiscal policy patterns accompanied by signs of irresponsible fiscal use of oil and gas income. However, he does not tackle the question of whether government spending patterns in the short-run are affected by changes in macroeconomic factors other than oil revenue. Furthermore, the present paper considers whether the government (in the short run) takes past changes in important economic variables into account when allocating fiscal resources. Although the fiscal budget is approved by parliament, this approval is based on future income expectations which might prove to be very wrong. Thus, the government itself can avoid short-term budget deficits by adjusting spending in terms of current and previous changes in major macroeconomic variables, especially after the budget has been approved and the fiscal year begun.  

The key difference between our analysis and previous research is that we examine short-run fiscal behavior rather than long-run fiscal sustainability. Hence, we suggest changing the perspective of the debate, by focusing narrowly on the way fiscal spending is influenced by short-term developments, rather than the long-run budget balance development, an approach which makes irresponsible fiscal spending patterns easier to identify. The aim of this study is to analyze whether, during the past few decades, Iran’s government has related its spending to relevant macroeconomic variables which, for instance could have led to spending cuts in order to counter a rapid rise in debt. Thus, we set up relevant hypotheses on responsible short-run spending patterns which are used to formulate our econometric model.


In Iran’s case, it is unquestionable that petro-dollars represent the major source of fiscal revenue, so that any spending should occur in the context of this income source. Nevertheless, non-oil revenues (agricultural and taxation) represent another important income source and, therefore, should also significantly affect fiscal spending decisions. Certainly, any prior deficits will have to be considered as well. Hence, if we assume Iran’s government to act responsibly with regard to its fiscal actions, the following key assumptions can be made:

1. Oil revenues from previous periods are taken fully into account, especially more recent income periods, as price movements reflect market expectations and thus price tendencies. 
2. Past budget balances significantly affect present fiscal spending. 
3. The economy’s past and present condition should significantly affect spending decisions. A growing economy needs less fiscal support than in an economic downturn. 
4. In order to shield the fiscal budget from volatile oil price movements, any oil-dependent country should consider non-oil revenues sufficiently in its fiscal spending plans.

With regard to the fourth assumption, continuous increase in non-oil revenues can be observed and, furthermore, since the end of 2004, non-oil revenues seem to have caught up with oil-revenues. Hence, non-oil revenues are playing a progressively more important role as a fiscal revenue source. Figures 1 and 2 depict both developments (in billions of Iranian Rials (IRR), the current exchange rate is about 12,000 IRR per USD) from the second quarter in 1990 until the beginning of 2008. Notably, although Iran’s annual fiscal budget is confirmed in advance by parliament, based especially on expected oil revenues which tend to be very volatile and uncertain, the government can decrease its expenditures whenever necessary. In this regard, fiscal policy can play a responsible role by reacting to revenue shocks through spending adjustments. 

During the past decade, Iran benefited from increased oil prices, which motivated a very expansive fiscal policy with the goal of achivieng economic growth, despite international sanctions and isolation. This expansive policy has attracted considerable criticism, as it was considered rather short-sighted and excessively exposed to volatile oil prices. Indeed, a massive budget deficit emerged since 2002, after decades of moderate fiscal budgeting, as seen in Figure 3. This fiscal pitfall places Iran’s economy in considerable danger and despite political ambitions to decrease fiscal spending, e.g. through these immense subsidy cuts of 2011, the current situation raises the question of whether populist ambitions, rather than relevant macroeconomic indicators, have dominated fiscal spending decisions so far. 

In the context of this fundamental debate, the current study presents empirical results which do not indicate responsible fiscal policy in Iran. Fiscal spending has mainly been affected by oil revenue expectations, without sufficiently considering historical non-oil revenue developments and real economic growth. The main contribution of this paper is that, to the best of our knowledge, it is the first of its kind. For the analysis in Section 2, we utilize a parsimonious autoregressive distributed lag (ARDL) model. The necessary quarterly time series data was gathered from the Iranian Central Bank for the period 1990 Q2 to 2008 Q1. Our findings are presented in the same section, followed by conclusions. 
2. MODEL, DATA & FINDINGS

Interestingly, Kia (2008, p.958) himself highlights a major drawback of cointegration analysis, namely that “[…] persistent deficits and the accumulation of debt do not necessarily imply that the debt is unmanageable and, hence, fiscal processes are unsustainable.” A possible technical drawback with cointegration analysis [Kia (2008) utilizes the Johansen and Juselius (1992) Trace-test technique] is obtaining misleading results, due to potential structural breaks in the data. Kia addresses this issue with appropriate tests and can exclude the risk effectively. Nevertheless, the rather small sample period (from 1970 until 2003) remains another major issue, and can negatively affect and therefore invalidate unit-root test and cointegration analysis results. In order to minimize the risk of such technical drawbacks, we employ a much less sophisticated, and thus more reliable, ARDL model, since our research objective is not to observe long-rung effects, but rather the short run. 

With respect to the assumptions characterizing responsible fiscal policy patterns (stated in section one), our ARDL model is estimated in the following form: 

∆Gt = α + Σ βi ∆Gt-i + Σ γi ∆Ot-i + Σ δi ∆NOt-i + Σ εi ∆Yt-i + Σ θi ∆Bt-i + ui 


(1)
where the endogenous variable G denotes nominal government expenditure in logarithmic form. Lagged values of G are presented on the right side of the equation, denoting independent variables. Oil revenue is denoted by O and considered in log form, while log form non-oil revenues, NO, are considered as well. Economic growth is represented by log form real GDP denoted by Y. The budget balance B has been included in level, form since negative values cannot be transformed in logs. All variables are considered in differentiated form in this model, since the unit root test results presented below support the assumption that all variables are integrated by order one. Alpha represents a constant term while variable coefficients are represented by other Greek letters. The disturbance term ui is also included in our model.

The HEGY unit root test - according to Hylleberg et al. (1993) - is conducted in order to account for the possible presence of unit-roots with seasonal frequencies. A modified Dickey-Fuller t-test (DF-GLS) is performed to re-confirm the presence of unit-roots. For B and NO, we find clear signs of seasonality, which are eliminated by applying the TRAMO/SEATS seasonal adjustment program (provided free of charge by the Spanish central bank, http://www.bde.es). For the case of G, it is unclear whether it suffers from seasonality or whether observed spikes in the data plot may reflect other influential factors, for instance oil revenue shocks or even populist spending patterns. Notably, the HEGY test provides contradictory results, indicating no seasonal unit roots when data is tested initially, but reporting a bi-annual unit root for the first-difference form data. With regard to this contradiction, we decide not to seasonally adjust G, in order to avoid the loss of valuable information in the data itself. However, the DF-GLS test confirms that G is integrated by order one. HEGY and DF-GLS tests confirm all other variables to be integrated by order one as well, as reported in Tables 1, 2 and 3. 

In order to select the maximum lag length of our model variables, we consult the Akaike Information Criterion, as well as the Schwarz's Bayesian Information Criterion. Both measures indicate a maximum lag length of three quarters to be appropriate. Given the non-stationarity of all variables, the regression was estimated with variables in the first difference form. The estimated coefficient values and the analysis of variance are listed in Table 4.


Our findings clearly indicate how important oil revenues are for fiscal spending, while non-oil revenues have no permanent impact at a confidence level of five percent. On the other hand, economic growth also yields an insignificant influence, at a five percent significance level. These results are surprising, as both factors were expected to play a much more important role. It is difficult to explain why non-oil revenues and economic output have no significant effect on fiscal spending. Critics of the current fiscal policy may point to the effect of populist fiscal policy, which could explain this finding. 
Predictably, the budget deficit exerts a significant effect on fiscal spending, while past government expenditure strongly affects present fiscal spending. The summed impact of all variables is presented in Table 5; a one percent increase in oil revenues increases fiscal spending by 0.62 percent. Notably, although budget deficits cause a decrease in fiscal spending, the overall effect appears small at first glance, almost zero, not only in its summed value. For instance, an increase in budget deficit by one hundred billion IRR decreases fiscal spending by about 0.001 percent. Yet, given the fact that a hundred billion IRR currently represent less than ten million US dollars, our result appears appropriate. 
As can been observed, the high value of the model’s adjusted R2 (0.78) represents a satisfactory goodness of fit, accompanied by a highly significant F-value for the overall significance of our regressors. Conducting diagnostic tests suggest the stability of our model, as evident in Table 6. 
With regard to the model’s outcome, we can re-estimate without the variables NO and Y. This means that our equation (1) reduces to following:

∆Gt = α + Σ βi ∆Gt-i + Σ γi ∆Ot-i + Σ θi ∆Bt-i + ui ,





(2)

Accordingly, fiscal spending is affected solely by previous spending volumes, oil revenues and budget balance values. Indeed, the estimation results show how well model (2) reflects the relationship between expenditure and the chosen variables. The significant impact of all variables is evident, as shown in Table 7. The relevant specification tests (as conducted for model (1)) confirm the validity of the model. Last but not least, one might argue that any structural breaks in the data may invalidate our results. Indeed, Iran has faced difficult times since 1990, shortly after the Iran-Iraq war in 1988. Kia (2008) highlights this issue and thus suggests checking data for structural breaks. Since it is difficult or even impossible to predict all possible breaking points during the observed period, a structural breaking point test with unknown breaking points, namely the Quandt-Andrews test [Andrews (1993)], has been conducted with the help of the econometric software EViews. Due to the limited data range, we had to use a data trimming level of thirty percent for equation (1) and twenty percent for equation (2). Nevertheless, our test results for both equations reveal no signs of structural break as shown in Tables 8 and 9, which were constructed by EViews. 

3. CONCLUSION
This research examines whether Iran’s fiscal spending has been, in the short-run, affected by major macroeconomic factors, indicating a responsible use of public wealth. The findings show that oil income is the leading factor, while non-oil revenues and real output growth play an insignificant role. This result is not particularly surprising, given prior research in the field. Nevertheless, as non-oil revenues increased significantly during the past decades and given the fact that oil revenues are the most volatile factor of all, a responsible government should formulate its spending (during a given fiscal year), by considering more stable economic indicators as well, rather than depending mainly on oil revenues. Hence, identifying irresponsible fiscal policy is not only a question of long-run budget processes. Previous research findings claim that Iran has not practiced a sustainable fiscal policy during the past post-war decades. We also find no signs of short-term fiscal concern, when examining short-term fiscal spending patterns over almost two decades after the Iran-Iraq war. However, our analysis could have been more precise, if more detailed data from government revenue sources had been available.

For future research, we suggest to applying this analysis procedure to the case of other oil exporting countries, as well as for non-oil dependent, developed countries with stable and balanced fiscal budget records. As demonstrated in this article, other relevant variables (e.g. non-oil revenues) in addition to oil revenue and budget balance should be considered. We assume that long-run fiscal budget sustainability and short-run fiscal discipline are positively correlated. However, it would be useful to analyze whether there is any causal relationship between both related factors, indicating which of them might affect the other more or less directly. With regard to cointegration analysis (which could be a useful tool to analyze whether there is a permanent effect of these variables), we rather suggest an ARDL cointegration approach, which is more reliable for a small sample period, than the Johansen and Juselius approach applied by Kia (2008).
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TABLES
Table 1: HEGY quarterly seasonal unit root test results

	 
	G
	O
	NO
	Y
	B
	 5% critical value
	 10% critical value

	Frequency
	 
	 
	 
	 
	
	 
	 

	Zero
	-2.119
	-1.492
	-1.271
	0.822
	-2.541
	-3.030
	-2.685

	Bi-Annual
	-3.131
	-5.093
	-4.285
	-3.782
	-4.866
	-3.002
	-2.667

	Joint Annual
	9.925
	25.573
	46.828
	15.677
	24.976
	 6.588
	 5.523

	
	
	
	
	
	
	
	


Table 2: HEGY quarterly unit root test results for first-difference variables

	 
	∆G
	∆O
	∆NO
	∆Y
	∆B
	 5% critical value
	 10% critical value

	Frequency
	 
	 
	 
	 
	
	 
	 

	Zero
	-4.404
	-5.325
	-3.889
	-5.334
	-5.213
	-3.033
	-2.687

	Bi-Annual
	-2.546
	-4.400
	-5.383
	-3.656
	-4.684
	-3.003
	-2.668

	Joint Annual
	9.466
	18.672
	54.450
	11.759
	23.281
	 6.589
	 5.522


Table 3: DF-GLS unit root test results for first-difference form variables

	 
	∆G
	∆O
	∆NO
	∆Y
	∆B
	 5% critical value
	 10% critical value

	Lags
	 
	 
	 
	 
	
	 
	 

	1
	-7.051
	-12.185
	-1.929
	-7.718a,b,c
	-11.003a,b.c
	-3.096
	-2.801

	2
	-7.348
	-7.610
	-2.370
	-6.798
	-7.768
	-3.070
	-2.777

	3
	-3.342b,
	-5.269
	-3.401b,c
	-5.021
	-5.832
	-3.040
	-2.750

	4
	-2.794a
	-3.391
	-2.514a
	-3.507
	-4.189
	-3.008
	-2.720


Optimum lag length suggested by: aAkaike Schwarz Criterion, b Schwarz Criterion, c Ng-Perron Criterion 

Table 4: Estimation results for equation (1)

	 
	Coef.
	Std. Err.
	
	Coef.
	Std. Err.

	∆Gt-1
	-.8635*
	.1217
	∆Yt
	.6291
	.5999

	∆Gt-2
	-.4678*
	.1458
	∆Yt-1
	.4195
	.5638

	∆Gt-3
	-.5230*
	.1139
	∆Yt-2
	-1.3485*
	.6086

	∆Ot
	.1854*
	.0546
	∆Yt-3
	-.2766
	.6664

	∆Ot-1
	.1624*
	.0693
	∆Bt
	-9.95 106 *
	.0000

	∆Ot-2
	.1424*
	.0509
	∆Bt-1
	-9.22 106 *
	.0000

	∆Ot-3
	.1302*
	.0469
	∆Bt-2
	-3.47 106
	.0000

	∆NOt
	.3222
	.6560
	∆Bt-3
	2.97 106
	.0000

	∆NOt-1
	-.6457
	.9143
	constant
	.1389*
	.0319

	∆NOt-2
	.0097
	.9208
	
	
	

	∆NOt-3
	.4911
	.5643
	
	
	


* Coefficient is significant at the 5 % level

	Source
	SS
	df     
	  MS
	Number of observations
	68

	 
	 
	 
	 
	F(19, 48)
	13.49

	Model
	4.8426
	19
	.2549
	Prob > F
	.0000

	Residual
	.9068
	48
	.0189
	R-squared
	.8423

	 
	 
	 
	 
	Adj R-squared
	.7799

	Total
	5.7494
	67
	.2738
	Root MSE
	.1374


Table 5: Summed impact of variables for equation (1)

	
	Summed Value
	F-statistics
	P-value
	Significant at level

	Σ∆Gt-i
	-1.8543
	35.54
	.0000
	1%

	Σ∆Ot
	.6204
	4.35
	.0044
	5%

	Σ∆NOt
	.1773
	0.71
	.5906
	N/A

	Σ∆Yt
	-.5765 ***
	2.17
	.0866
	10%

	Σ∆Bt
	2.561 105 *
	3.85
	.0086
	1%


Table 6: Specification tests for equation (1)

	 
	 
	 
	 
	 
	H0
	Test Value
	Prob.

	Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 
	Constant variance
	.10
	.7551

	Breusch-Godfrey LM test for autocorrelation
	 
	No serial correlation
	1.047
	.3062

	Ramsey RESET test using powers of the fitted values of ∆G
	
	No omitted variables
	1.28
	.2941


Table 7: Estimation results for equation (2)

	 
	Coef.
	Std. Err.

	∆Gt-1
	-.86835*
	.10281

	∆Gt-2
	-.58542*
	.12963

	∆Gt-3
	-.62967*
	.10568

	∆Ot
	.23245*
	.04947

	∆Ot-1
	.19666*
	.060615

	∆Ot-2
	.12299*
	.04885

	∆Ot-3
	.13402*
	.04199

	∆Bt
	-.0000119*
	2.68e-06

	∆Bt-1
	-9.97e-06*
	3.40e-06

	∆Bt-2
	-1.92e-06
	3.98e-06

	∆Bt-3
	-2.94e-06
	3.53e-06

	constant
	.157388*
	.0238806


* Coefficient is significant at the 5 % level
	Source
	SS
	df     
	  MS
	Number of observations
	68

	 
	 
	 
	 
	F(11, 56)
	21.10

	Model
	4.6317
	11
	.42106
	Prob > F
	.0000

	Residual
	1.1176
	56
	.01995
	R-squared
	0.8056

	 
	
	
	
	Adj R-squared
	0.7674

	Total
	5.7493
	67
	.08581
	Root MSE
	.14127


Table 8: Quandt-Andrews structural breakpoint test for equation (1)

	Quandt-Andrews unknown breakpoint test

	Null Hypothesis: No breakpoints within trimmed data

	Varying regressors: All equation variables

	Equation Sample: 1991Q2 2008Q1

	Test Sample: 1995Q3 2001Q4

	Number of breaks compared: 26

	
	
	
	

	
	
	
	

	Statistic
	Value  
	
	Prob.  

	
	
	
	

	
	
	
	

	Maximum LR F-statistic (2001Q1)
	3.233206
	
	1.0000

	Maximum Wald F-statistic (2001Q1)
	3.233206
	
	1.0000

	
	
	
	

	Exp LR F-statistic
	1.101623
	
	1.0000

	Exp Wald F-statistic
	1.101623
	
	1.0000

	
	
	
	

	Ave LR F-statistic
	2.070652
	
	1.0000

	Ave Wald F-statistic
	2.070652
	
	1.0000

	
	
	
	

	
	
	
	

	Note: probabilities calculated using Hansen's (1997) method


Table 9: Quandt-Andrews structural breakpoint test for equation (2)

	Quandt-Andrews unknown breakpoint test

	Null Hypothesis: No breakpoints within trimmed data

	Varying regressors: All equation variables

	Equation Sample: 1991Q2 2008Q1

	Test Sample: 1993Q4 2003Q3

	Number of breaks compared: 40

	
	
	
	

	
	
	
	

	Statistic
	Value  
	
	Prob.  

	
	
	
	

	
	
	
	

	Maximum LR F-statistic (2003Q1)
	4.685583
	
	1.0000

	Maximum Wald F-statistic (2003Q1)
	4.685583
	
	1.0000

	
	
	
	

	Exp LR F-statistic
	1.284984
	
	1.0000

	Exp Wald F-statistic
	1.284984
	
	1.0000

	
	
	
	

	Ave LR F-statistic
	2.339048
	
	1.0000

	Ave Wald F-statistic
	2.339048
	
	1.0000

	
	
	
	

	
	
	
	

	Note: probabilities calculated using Hansen's (1997) method


FIGURES
Figure 1: Iranian Oil-Revenues, in billions of IRR

[image: image1.png]90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

€0£00T
0 900T
10 900C
70S00T
€0 700T
D €00T
TD £00T
70 200T
€0 100T
0 000T
100002
706661
€0866T
0 L66T
TOL66T
709661
€0566T
YO ¥66T
TO¥66T
70 €661
€0766T
YO T66T
TO 1661
700661

Oil Revenues





Source: Central Bank of Iran

Figure 2: Iranian Non-Oil Revenues, in billions of IRR
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Source: Central Bank of Iran

Figure 3: Iran's Budget Deficit, billions IRR
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