

  engproc-39-00040




engproc-39-00040







Eng. Proc. 2023, 39(1), 40; doi:10.3390/engproc2023039040




Proceeding Paper



The Dutch Disease in Angola: An Empirical Analysis †



Zsuzsanna Biedermann 1, Tamás Barczikay 2 and László Szalai 3,*





1



Centre for Economic and Regional Studies, Institute of World Economics, Hungarian Academy of Sciences Centre of Research Excellence, 4. Tóth Kálmán Utca, 1097 Budapest, Hungary






2



Centre for Social Sciences, Hungarian Academy of Sciences Centre of Research Excellence, 4. Tóth Kálmán Utca, 1097 Budapest, Hungary






3



Department of Economics, Budapest University of Technology and Economics, 2. Magyar Tudósok Körútja, 1117 Budapest, Hungary









*



Correspondence: szalai.laszlo@gtk.bme.hu






†



Presented at the 9th International Conference on Time Series and Forecasting, Gran Canaria, Spain, 12–14 July 2023.









Academic Editors: Ignacio Rojas, Hector Pomares, Luis Javier Herrera, Fernando Rojas and Olga Valenzuela



Published: 3 July 2023



Abstract

:

Despite being the second largest oil exporter in Africa, Angola continues to lag behind in most macroeconomic and institutional indicators. At least partially, this is a consequence of the Dutch disease, a phenomenon that establishes a clear link between high resource endowments and lack of economic diversity through the loss of international competitiveness in non-resource sectors. In this paper, we use a nonlinear autoregressive distributed lag (NARDL) model to identify the cointegrated relationship between international oil prices and the real effective exchange rate of the kwanza, which is a striking sign of the presence of the Dutch disease.
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1. Introduction


A significant body of empirical literature shows that the economic performance of resource-rich countries is typically inferior to that of their resource-deficient counterparts. Auty [1], for example, found that resource-poor economies grew four times faster than big oil exporters between 1970 and 1993. In case of OPEC members, Gylfason [2] calculated that the real GDP per capita fell by an average of 1.3% between 1965 and 1998. Furthermore, examining 51 resource-rich economies during the 1990s, Weber-Fahr [3] reported that in countries where more than 50% of export revenues came from mineral exports, the real GDP per capita declined by an average of 2.3%. This phenomenon, commonly known as the resource curse, has been explained by several theories of neoclassical economics and political economy [4]. This study predominantly focuses on the former, as it uses statistical techniques to identify the presence of the Dutch disease in Angola.



The Dutch disease refers to the deindustrialization of a national economy as real appreciation of the domestic currency induces a loss of international competitiveness in non-resource sectors. First developed by Corden and Neary [5], the theoretical model deals with the effects of a resource boom in a three-sector, small, open economy. As windfalls from commodity exports drive domestic demand, the relative price of non-tradables increases, causing real appreciation through the Balassa–Samuelson mechanism. Referred to as the spending effect, this change in terms of trade induces indirect deindustrialization as domestic manufactures are crowded-out by cheaper imports. Furthermore, the Dutch disease also undermines the competitiveness of agricultural tradables. Although Angola was once the fourth largest coffee exporter in the world, currently no more than 8–14% of the arable land is being utilized [6]. Agricultural exports in 2013 counted only for 8.5% of the peak figure in 1974, while the related revenues constituted a negligible 0.4% share in the national budget [7].



Until the end of the 2014 commodity supercycle, these negative effects did not have a direct impact on growth. However, the complete loss of the agricultural sector and dominance of the oil industry suggest that Angola did suffer and keeps suffering from the Dutch disease. Our aim is to address the involvement of this problem in Africa’s second largest oil exporter by examining the cointegration—i.e., long-term statistical co-movement, free of confounding factors—between oil prices and the real effective exchange rate (REER) of the national currency (the Angolan kwanza)—in the framework of a nonlinear autoregressive distributed lag (NARDL) model. In other words, we are looking for signs of the spending effect to explain the lack of economic diversity. More specifically, we seek to answer the following two questions:



Can cointegration—a long-term statistical link—be detected between the real price of oil on the world market and the REER of the kwanza? We expect to find a cointegrated nexus as a remarkable symptom of the Dutch disease in Angola.



Furthermore, if this link exists, is it asymmetrical? That is, does a unit change in the price of oil affect the appreciation or depreciation of the exchange rate to a different extent? This asymmetry would suggest a long-term deterioration in terms of trade, which commonly characterizes the trade relationships of developing nations. We assume that the cointegration is asymmetrical, and that the amplitude of appreciation is higher than that of depreciation.




2. Data and Methods


In the related empirical literature, the technique of cointegration is typically used to detect a long-term statistical relationship between commodity prices and different real effective exchange rates [8,9]. This procedure filters out the intermittent local co-movements caused by accidental fluctuations, which otherwise would result in biased and inconsistent estimations [10,11]. Based on Shin et al. [12], we formulated our error correction model using an asymmetrical form so that we could address both research questions outlined in the introduction.



To develop the asymmetric distributed lag model, first we broke down the logarithm of the real price of oil on the world market (   p t   ) into partial sum processes by separating the positive (   p t +   ) and negative (   p t −   ) changes:


  log  p t +  =   ∑   j = 1  t  Δ log  p j +  =   ∑   j = 1  t  max  (  Δ log  p j  ; 0  )   



(1)






  log  p t −  =   ∑   j = 1  t  Δ log  p j −  =   ∑   j = 1  t  min  (  Δ log  p j  ; 0  )   



(2)







If we add up the time series produced by Equations (1) and (2), we obtain our original   log  p t    series. The    ξ t    error term representing the deviation from the long-term stochastic equilibrium can be calculated as the difference between    e t   , the real affective exchange rate, and the logarithms of the decomposed oil price [12]:


   ξ t  = log  e t  −  β +  log  p t +  −  β −  log  p t −   



(3)







To estimate both the long- and short-term effects, we used the following equation:


   Δ log  e t  = ρ log  e  t − 1   +  θ +  log  p  t − 1  +  +  θ −  log  p  t − 1  −  +   ∑   j = 1   n − 1    γ j  Δ log  e  t − j      +   ∑   j = 0   m − 1    (   ϕ +  Δ log  p  t − j  +  +  ϕ −  Δ log  p  t − j  −   )  +  ε t    



(4)






  Δ log  e t  =    ρ ξ    t − 1   +   ∑   j = 1   n − 1    γ j  Δ log  e  t − j   +   ∑   j = 0   m − 1    (   ϕ +  Δ log  p  t − j  +  +  ϕ −  Δ log  p  t − j  −   )  +  ε t   



(5)







Equation (4) was used to estimate the long-term asymmetry parameters of Equation (5),       β   +    and    β −   , which are based on   −  θ +  / ρ   and   −  θ −  / ρ  , respectively. Parameter  ρ  in Equation (5) measures the convergence rate of return to the common stochastic equilibrium, a phenomenon that occurs when this parameter is negative and statistically significant.



In summary, the relationship between the real effective price of the kwanza and the real price of oil—and thus the presence of the Dutch disease—is confirmed if parameter  ρ  is significant and negative. Furthermore, if the estimates for parameters    β +    and    β −    are significantly different, the model verifies the presence of asymmetry.



For the exchange rate, we used the Bruegel Institute’s REER time series, while nominal oil prices were derived from the World Bank’s pink sheet databank and converted to real terms using the consumer price index from the IMF’s IFS statistics database. Thus, we obtained monthly time series data for the period between January 2005 and December 2018.




3. Results


The upper section of Figure 1 demonstrates the quasi-permanent appreciation of the kwanza, while the lower section shows the effects of the financial crisis on the oil price, as well as the end of the 2014 supercycle. In order to establish a link between the variables, we examined the time series in terms of stationarity and cointegration.



Based on our model, the ADF and Phillips–Perron postestimation tests augmented with an intercept were unable to reject the null hypothesis that the time series contained a unit root at a 5% significance level (   e t  :  p  ADF   = 0.14  ,    p  PP   = 0.45  ,    p t  :  p  ADF   = 0.08 ,      p    PP   = 0.07  ). The 5.73 statistic of the Pesaran–Shin–Smith (PSS) test for asymmetric cointegration exceeded the upper critical value of 3.23 and thus indicated hidden cointegration [13].



The fit of the estimated model shown in Table 1 was satisfied with an adjusted    R 2    of 15%. In addition, all postestimation tests were passed and there were no signs of autocorrelation (   χ  SC  2  = 0.54  ) nor ARCH effect (   χ  H  2  = 0.88  ). The value of the  ρ  convergence parameter was, as the theory suggested, significant and negative with a value of −0.05, indicating cointegration and a slow return to the joint equilibrium. Furthermore, the model was symmetrical, that is, we were not able to reject the null hypothesis of the long-term asymmetry test at any conventional significance level (   W  LR   = 0.18  ).




4. Discussion


The oil sector in Angola counts for one-third of the GDP and more than 90% of export revenues. This extreme oil-dependency raises serious doubts since reserves are expected to be depleted by 2032 at current production levels [7]. At the same time, economic growth is clearly linked to the dynamics of international oil prices and has been fuelled by extraction since oil production doubled between 2002 and 2008. The 2014 oil price slump, however, revealed the unsustainability of the oil-based growth strategy. While Angola enjoyed an average annual growth rate of more than 8% between 2002 and 2014, the GDP declined by 0.98% yearly between 2015 and 2018. Currently, macro-stability is threatened by indebtedness, a decline in production, and a lack of foreign investments due to corruption.



The model shown in Table 1 supports our first hypothesis about the cointegration of oil prices and the kwanza REER, indicating a long-term statistical relationship. This result suggests that the Dutch disease is present and evolves through the spending effect. The subsequent deindustrialization exposes the country to the volatility of international commodity prices and divests the economy from the positive spillovers associated with manufacturing. Ultimately, Angola becomes even more dependent on the natural resource, which poses substantial risks to long-term economic growth. On the other hand, we did not find statistically significant evidence of asymmetry, that is, the effects of oil price shocks on the exchange rate are symmetrical. This result suggests that there is no long-term deterioration in terms of trade and oil price plunges still provide an opportunity to restore the competitiveness of non-resource sectors. Conclusively, policies aimed at diversifying the economy of Angola have the highest potential when international oil prices are low.
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Figure 1. Time series of real oil prices and kwanza REER. 
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Table 1. Regression results of the NARDL model.






Table 1. Regression results of the NARDL model.





	
Parameters

	
Coeff.

	
S.E.

	
t-Stat

	
p-Value




	
EC Parameters

	

	

	

	






	
Const.

	
0.23 **

	
0.10

	
2.28

	
0.02




	
  ρ 

	
−0.05 **

	
0.02

	
−2.21

	
0.03




	
    θ +   

	
0.01

	
0.01

	
1.28

	
0.20




	
    θ −   

	
0.01

	
0.01

	
0.77

	
0.44




	
    γ 1   

	
0.35 ***

	
0.08

	
4.41

	
0.01




	
    ϕ +   

	
−0.02

	
0.05

	
−0.39

	
0.70




	
    ϕ −   

	
−0.03

	
0.04

	
−0.92

	
0.36




	
Asymmetric LR parameters

	

	

	

	




	
    β +   

	
0.20 **

	
0.09

	
2.22

	
0.03




	
    β −   

	
0.11 **

	
0.05

	
2.21

	
0.03




	
Diagnostics

	

	

	

	




	
    R 2   

	
0.18




	
   adj .      R   2   

	
0.15




	
    χ  SC  2   

	
0.54




	
    χ H 2   

	
0.88




	
    W  LR    

	
0.18




	
Observations

	
168








** Significant at 5% level; *** Significant at 1% level
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