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Abstract 

This research aims to uncover the relationships between political developments in 

the Middle East and North Africa (MENA) region with the precautionary demand for 

oil, which is the demand for oil arising from expectations regarding the future supply 

and demand of this commodity. This relationship is important as the majority of the 

world’s oil reserves are located within this region, and any instability has the potential 

to affect oil supply and prices on a global scale. 

This paper constructs an estimate of precautionary demand using the futures 

spread: the differential between spot and futures prices of crude oil. Upon verifying 

the validity of this measure with reference to the literature, the effects of selected 

political events on precautionary demand are analysed using the event study method. 

By constructing an event window surrounding specific dates, this paper tests for 

differences in the pre- and post-event distribution of precautionary demand. 

Focusing on political events in the Arab Spring, several key conclusions are made. 

First, the initial stages of major protests and demonstrations within a country are 

associated with a decline in precautionary demand. Likewise, a negative international 

response to domestic government action is found to yield similar results. Secondly, 

although individual government and leadership transitions may occasionally produce 

significant responses in precautionary demand, the effects are not consistent overall 

and appear to vary based on the nature of the regime change, among other factors. 

Finally, in the transition to democracy, the implementation of free and fair elections 

are related with further declines in the precautionary demand for oil. 
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Chapter 1: Introduction 

The main purpose of this research is to the investigate the relationships between 

political instability within the Middle East and North Africa (MENA) and precautionary 

demand for oil, which has been defined in the literature to encompass that demand 

for oil arising due to market expectations regarding relative supply and demand in the 

future. Given that the MENA region is the home to the majority of the world’s proven 

oil reserves and a significant proportion of annual oil production, it is natural that any 

political instability in the region will have profound consequences on the oil market, 

and in particular the precautionary demand for oil. When taking into consideration the 

massive growth in crude oil prices over the past decade and their increased volatility 

up to the present day, the economic motivation for understanding the behaviour of oil 

prices becomes much clearer. 

First introduced by Kilian (2009), the precautionary demand was initially derived 

via structural decomposition of the real oil prices. Upon extracting the supply and 

aggregate demand components of changes to the real price of oil, the residuals were 

termed precautionary demand shocks (or alternatively, speculative demand shocks), 

and were said to represent demand shocks specific to the oil market. This distinction 

between the three oil shocks: precautionary demand, aggregate demand and supply, 

proved instrumental in studying the macroeconomic effects of oil price changes. 

In particular, the impact of oil shocks on real oil prices as well as on several key 

macroeconomic aggregates is dependent on which of these shocks was responsible. 

Precautionary demand shocks for instance, are generally found to have a significant, 

immediate and persistent effect on the real price of oil. This shock was also found to 

be account for many previous oil crises, contrary to traditional wisdom which assumed 

that such fluctuations were merely associated with supply shocks (Filis et al 2011; 

Kilian 2008). Previous research noted that these precautionary demand shocks also 

appeared to coincide with several incidents of political instability in the major oil-

producing nations, but stopped short of attempting to evaluate the relationship 

between these two variables in any great detail (Barsky and Kilian 2004). 
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To properly evaluate the impact of these political events on the precautionary 

demand it is first necessary to acquire some estimate of the latter. Although the 

conventional approach is to use a structural VAR approach as in Kilian (2009) or Kilian 

and Murphy (2012), this paper instead favours the use of the futures spread estimator 

for the precautionary demand (Alquist and Kilian 2010). This is largely a result of data 

compatibility; only the futures spread estimator is capable of measuring precautionary 

demand at a high enough frequency for the event study method to be used. 

The 12-month futures spread estimator, calculated as the difference between spot 

and 12-month futures prices of Brent crude, serves as an estimate for precautionary 

demand. However, diagnostic testing is required, and consideration of the potential 

limitations must be reviewed (Vansteenkiste 2011). Chief among these issues is the 

increasing financialization of oil futures. This refers to the phenomenon where growth 

in the amount of speculation on futures contracts artificially drives the price of futures 

away from that implied by the underlying fundamental supply and demand factors. As 

this would potentially distort the results of the model, close attention must be paid to 

ensure that the data is still valid. A review of the literature finds no direct conclusive 

evidence for financialization, and shows that oil prices movements can still be 

explained by conventional supply and demand factors (Fattouh et al 2012; Kilian and 

Murphy 2012). Thus, it is possible to proceed with the evaluation of the relationships 

between precautionary demand and political instability. 

This investigation is accomplished via the event study methodology, in which an 

event window is centred on the event date(s) of interest. Within this time window, the 

pre- and post-event distribution of the corresponding precautionary demand for oil is 

evaluated using the Wilcoxon rank-sum test statistic, which uses a null hypothesis that 

the two sub-sample distributions are equal. If the null hypothesis can be rejected, this 

implies that there is some fundamental difference between the pre- and post-event 

sub-samples of precautionary demand for oil, subsequently attributed to the effect of 

the treatment variable which in this case is the event under examination. 

The Arab Spring refers to the wave of revolutions and protests in the MENA region 

that have occurred since late 2010. As this provides for numerous instances of political 

instability, it is the natural location to apply this method. The event study and rank-

sum tests are used for each selected event within the Arab Spring in order to test for 
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the significance of changes in precautionary demand over the corresponding period. 

In addition, events falling within a certain classification can be averaged to obtain a 

much smoother estimate of their effect on the precautionary demand. Some of the 

general results obtained are as follows. 

The occurrence of major protests and public demonstrations in the Arab Spring is 

often associated with a subsequent fall in the level of precautionary demand in the 

post-event period. Similarly, international condemnations and economic sanctions for 

belligerent regimes do also appear to have a negative effect on this demand, implying 

that such actions do have a moderating influence on those sanctioned. Periods of 

government and leadership transitions do exhibit strong influences on precautionary 

demand, though the effect is mixed; whether a particular regime change increases or 

decreases precautionary demand is conditional upon the manner in which the change 

is effected. Finally, the introduction of free and fair elections in formerly autocratic 

regimes is heralded as a sign of future political stability, and is thus associated with a 

decline in precautionary demand. However, it is important to note the situation under 

which these results were derived. It remains to be seen whether these conclusions will 

hold up after the MENA region transitions back to a calmer political climate. 

The remainder of the thesis is organised in the following manner: Chapter 2 

examines the recent literature on the various fields of research involved; Chapter 3 

outlines the models to estimate and test the validity of precautionary demand, and 

then the subsequent event study analysis and political event list; Chapter 4 presents 

the results and estimates of these model, with some discussion of the implications of 

the results; and Chapter 5 will conclude with a brief review and potential extensions to 

the issues outlined in the body of the paper. 
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Chapter 2: Literature Review 

Taking into consideration the nature of this research, and particularly the structure 

of the model, the literature review will be divided into two main parts: a review of the 

studies on the precautionary demand for oil; and a survey of the interactions between 

various political events and commodity prices, focusing on the crude oil market. 

 

2.1. Overview of Precautionary Demand 

The concept of precautionary demand for oil is introduced by Kilian (2009), and is 

defined as demand for crude oil that is driven by the market’s expectations regarding 

the future supply and demand of this commodity. Forming the basis of this field of 

research, Kilian (2009) categorises three separate types of oil price shocks: 

- Oil supply shocks: describing shocks to price of crude oil arising from physical 

disruptions to the supply and availability of oil 

- Aggregate demand shocks: indicative of shocks to oil prices arising from shocks 

to global demand for industrial commodities, which for the most part reflects  

fluctuations in the global business cycle 

- Precautionary demand shocks: as mentioned, representing the demand for oil 

generated by expectations of any future contingencies affecting relative supply 

and demand (also known as speculative demand shocks) 

Of these three, it is precautionary demand shocks that comprise the focus of this 

thesis, and are arguably the primary interest of the established literature as well. 

 

2.1.1. Empirical Results 

The premise of the Kilian (2009) study and its derivatives is that the distinction 

between precautionary demand shocks, aggregate demand shocks and supply shocks 

is significant because the effects and optimal policy responses to oil price shocks will 

depend on their source and mode of transmission. That is to say, the effect of a supply 

shock will have a distinct dynamic effect on oil prices compared to an equivalent 

aggregate demand shock. This is the main contribution of the Kilian (2009) paper, as 
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previous studies did not address the source of oil price shocks when assessing their 

eventual impact on various macroeconomic aggregates, instead considering these oil 

shocks to be exogenous. 

The main conclusions here were that the majority of historic oil price shocks can 

be primarily attributed to the demand side of the oil market, either the precautionary 

demand or aggregate demand components. This sharply contrasted with traditional 

views that the major oil price shocks of the 20th century were predominantly caused 

by oil-supply disruptions. It is found that even in cases involving a physical oil supply 

disruption, such as the 1990-1991 Gulf War, the majority of resulting volatility in oil 

prices occurred as a result of associated shocks to precautionary demand rather than  

directly via the supply channels (Filis et al 2011; Kilian 2008). 

In addition, the impulse responses functions of crude oil prices to the three oil 

shocks were also calculated in order to derive more general conclusions regarding 

their relationship. Supply shocks were observed to result in smaller, more transitory 

shocks to oil prices while aggregate demand shocks produced larger, more persistent 

price changes. However, the response of oil prices to precautionary demand shocks 

was found to occur most rapidly of all; while aggregate demand shocks produce a 

delayed effect on oil prices, building up slowly over a period of several months, a 

precautionary demand shock can yield immediate and significant shifts in prices. 

This is not a surprising outcome as the market’s expectations, and by extension the 

precautionary demand for oil, are subject to speculation; itself highly sensitive to new 

market information. In this manner, precautionary demand shocks are able to yield 

much more rapid changes in oil prices as observed by Kilian (2009). In comparison, for 

aggregate demand shocks a change in underlying demand for industrial commodities 

would first need to be transmitted to the demand for energy and from there to the 

demand for oil, with this process requiring many months. On a related note, supply 

shocks are not observed to produce any significant short-term deviations in oil prices 

at all. This is due to the relative inflexibility of the oil supply; expanding or contracting 

the oil supply by changing the number oil fields, refineries and tankers requires a great 

deal of time and investment, hence it is impractical for these factors to be modified 

very frequently. From the above logic it is reasonable to conclude that precautionary 

demand is the main contributor to short-term oil price volatility. 
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The existing literature also considers the effects of the three oil shocks on various 

macroeconomic and financial variables (Kilian 2008). A common theme involves the 

impact of oil price shocks on stock market returns. Recent studies have observed that 

supply shocks provide little influence over stock returns compared with the demand-

side shocks, and of these: aggregate demand shocks tend to be positively correlated 

with stock returns while precautionary demand shocks are generally observed to be 

negatively correlated. This can be understood as aggregate demand and stock market 

indices both partly reflecting the underlying level of business activity in an economy; 

the positive correlation between aggregate demand and business activity can offset 

the economic disruptions caused by higher oil and energy costs, leading to the results 

described above. Meanwhile, the precautionary demand shocks represent potential 

disruptions to business activity via increased energy costs, but without any positive 

benefits as was the case with aggregate demand, and so the overall effect is negative. 

Thus precautionary demand is held responsible for the negative correlations with 

stock returns expected by most analysts (Filis et al 2011; Kilian and Park 2009). 

Considering that Filis et al (2011) and Kilian and Park (2009) use different models 

to reach the same results seems to imply robustness of their conclusions regarding the 

behaviour of oil prices, at least in the case of U.S. stock markets, but this conclusion is 

not found to be universal. Lin et al (2011) conducts a similar study on numerous 

Chinese stock exchanges and obtains conflicting results regarding the effects of the 

three types of oil shocks. Hong Kong stock exchanges are found to respond positively 

to all three shocks, while the mainland Chinese exchanges are only found to respond 

(positively) to supply shocks. These conflicting findings have been explained as strong 

Chinese economic growth exerting a dominating influence over oil prices, and stricter 

trading regulations also limiting the potential impact of speculation on oil prices. 

Kilian (2008) and Kilian (2009) also investigate the relationships between oil shocks 

and macroeconomic variables such as real GDP and CPI. Regarding the former, the 

sources of oil shocks are an important factor in determining the dynamic effects on 

real GDP, although in a majority cases an oil shock is found to be negatively related to 

economic growth. As would be expected, supply shocks are uniformly associated with 

a decline in GDP. However, aggregate demand shocks exhibit a similar transmission 

mechanism as described above and thus affect real GDP both directly and indirectly. 
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An increase in the demand for industrial commodities would simultaneously increase 

business activity and demand for oil; the former would raise real GDP in the short-run, 

while the latter would lead to a decrease after several months due to the growth in oil 

and energy prices. The study also implies that precautionary demand shocks can lead 

to a persistent decline in economic activity, but does not explicitly consider the effects 

of whether or not the expected future oil supply disruption truly occurs. This is one of 

the main shortcomings of the research into precautionary demand. 

 

2.1.2. Baseline Model 

Within this field of research, it must be appreciated that precautionary demand, as 

a function of market expectations, is inherently unobservable and requires some form 

of indirect estimation, as was the case in all of the aforementioned studies. For the 

most part, the established literature derives its estimates for precautionary demand 

from the structural VAR decomposition of crude oil prices developed by Kilian (2009). 

This paper uses a structural VAR model with several important identifying restrictions 

in order to estimate the degree of crude oil price movements attributable to each 

category of oil shock. Given its significance within the literature, this method must be 

analysed in some detail. The structural VAR model is given by Equation (1): 

        ∑      

  

   

    (1) 

where:    = (∆prodt, reat, rpot)’, ∆prodt is the percentage growth in global crude oil 

production, reat is a measure of real (global) economic activity, rpot is the real price of 

oil, and    is a vector of uncorrelated structural innovations, with monthly frequency 

of observations for all variables. The key assumptions of this model involve the matrix 

  , such that the reduced-form errors    can be represented in the following form: 

    (

  
     

  
   

  
   

)  (
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Here:   
      represents supply shocks,   

    represents the aggregate demand 

shocks, and   
   

 represents the precautionary demand shocks as defined previously. 

The structure of these reduced-form errors    reflects the identifying restrictions 

imposed by Kilian (2009). Firstly, the global oil supply is assumed to be unresponsive 

to oil demand in the short-term. This is a reasonable assumption as existing evidence 

indicates that oil producers primarily focus on forecasting and meeting long-term 

trends in demand, as opposed to short-term fluctuations, so that changes to demand 

do not immediately affect supply. However, this does not imply that the supply of oil is 

completely inflexible; it is possible for oil supply to change dramatically within a short 

period, as was seen during the 1973 oil embargo. 

An additional restriction in the model is that real economic activity is independent 

of precautionary demand in the same (monthly) period. However, it has previously 

been established that precautionary demand may indeed influence real GDP, although 

the exact timeframe is not elaborated upon (Kilian 2008). The aforementioned paper 

seems to suggest that the impact of precautionary demand on real GDP at a monthly 

time horizon is minimal, but given that this paper uses the same structural VAR model 

with monthly data frequency makes it difficult to determine whether it is the data or 

the model that drives this specific result. As a result of this identification problem, this 

particular assumption of the structural model is questionable. 

A major weakness of this method, especially in the given context, is that all oil 

price movements that are not explained by either supply shocks or aggregate demand 

shocks are classified as precautionary demand shocks. The effective result is that the 

precautionary demand is not directly measured, but rather taken as the residual of oil 

price behaviour from the other oil shocks. This measure likely includes precautionary 

demand, but there is also the potential for other unknown factors to be included as 

well (Kilian 2009). An additional problem is that this measure for the precautionary 

demand shocks is dependent on correct estimation of the other structural innovations 

and the various model parameters, calculated via Least Squares. This raises concerns 

regarding the accuracy of the figures obtained for precautionary demand using this 

model. This issue is frustrated by the fact that Kilian (2009) and its derivatives do not 

usually report goodness-of-fit criteria for the model. Although bootstrap confidence 
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intervals for precautionary demand shocks are provided, it would have been prudent 

to report results for the structural VAR model as well to assess its appropriateness. 

In addition to the model itself, there are some peculiarities to the data set used in 

Kilian (2009). The real price of oil (rpot) is calculated as the (deflated) U.S. refiner 

acquisition cost of imported crude oil, this representing the ‘real’ cost of imported 

crude oil within the United States to refineries. Considering that both oil production 

(∆prodt) and real economic activity (reat) are effectively measured at a global level, 

using a national-level value for oil prices seems to be an unusual choice, and may 

influence the results of the model. 

One issue arising here is that imported crude oil in the U.S., or any country for that 

matter, is not truly representative of the global oil supply. For example, oil imports 

into the United States do not include Iranian crude oil, which usually comprises about 

4-5% of the total global supply, due to ongoing sanctions and political disputes. This 

discrepancy potentially distorts the results of the paper, as the variables are not 

necessarily comparable. Hence, the effect of an oil shock involving Iran may not be 

fully captured in this model, given that there is effectively no oil trade between these 

two countries for direct transmission of oil shocks to U.S. oil prices. This variable 

choice may also partially account for the conflicting results in Kilian and Park (2009) 

and Lin et al (2011) discussed previously as, unlike the United States, China does 

source a significant proportion of its crude oil from Iran. 

Kilian and Murphy (2012) attempt to justify this variable choice, as the domestic 

price of crude oil in the U.S. had been under stricter government regulation during the 

1970s and 1980s, and thus did not fully reflect market forces. However, this argument 

would not necessarily apply for studies focusing on more recent oil price dynamics, for 

which free-market prices are available. Another key motivation in using the refiner 

acquisition cost of imported crude oil is likely the necessity of having a large sample to 

derive reasonable parameter estimates in the VAR model, this data series extending 

further back than most benchmark oil prices. 

The data sources for the reat and ∆prodt variables, measuring real economic 

activity and percentage change in oil production, are also open to question. Of the 

former, Kilian (2009) and most of its extensions utilise dry cargo shipping freight rates 

as a measure of global demand for industrial commodities. This is somewhat logical, as 
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shipping contracts arise due to strong expectations of future global commerce and 

trade, as opposed to stock or commodity exchanges in which speculation plays a much 

greater role. In addition, shipping freight rates avoid the issue of having to aggregate 

economic indicators across countries and weighting by exchange rates. The original 

paper constructs a composite index of average shipping freight rates for the reat 

variable, although established shipping freight rate indices such as the Baltic Exchange 

Dry Index (BDI) exist. Newer research does incorporate the BDI, but do occasionally 

retain the constructed reat series due to the greater sample size and the resulting 

improvements to model estimation (Kilian and Murphy 2012). 

The original reat series is a problem as it was constructed by arbitrary aggregation 

of many separate shipping rates; in comparison the BDI is aggregated by professional 

shipbrokers presumably better qualified to construct a shipping index representative 

of global trade levels. A broader issue is that shipping freight rates may be influenced 

by factors specific to this industry as opposed to more general macroeconomic shocks. 

Piracy, for example, would increase insurance premiums and fuel costs as merchant 

shipping takes longer routes in order to avoid transiting known danger areas, but this 

factor is not necessarily correlated with global economic activity. This stems from the 

fact that piracy is another example of a heterogeneous factor among nations, as some 

countries would be more severely affected by this than others. 

On the subject of the global oil production, ∆prodt, the U.S. Energy Information 

Administration (EIA) collects and reports on the relevant information from sources 

around the world. Some of the individual sources and observations in this dataset are 

noted to be unusual; for example, Algeria is recorded as producing exactly the same 

quantity of crude oil for every month of 2008, which suggests either data rounding or 

differences in the frequency of reporting production figures. To what extent this 

matter influences the accuracy of aggregate global production figures is not known. 

 

2.1.3. Extensions 

The majority of papers discussing precautionary demand replicate the Kilian (2009) 

structural VAR model to some extent, but there are alternative methods of estimating 

precautionary demand suggested within the literature. 
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Elder and Serletis (2010) measure precautionary demand using the conditional 

one-period-ahead forecast standard deviation of a GARCH forecast model for crude oil 

prices. As this method was originally intended to represent oil price uncertainty, and 

not specifically precautionary demand, its validity is tenuous. The accuracy of this 

measure is also questionable; similar to the structural VAR model, it first depends on 

obtaining the correct specification for the forecast model, estimating the parameters 

and then forecast standard errors, in the process allowing great room for error. Thus, 

the utility of this method is highly limited relative to other approaches. 

Estimating precautionary demand shifts via changes in oil inventories is another 

proposed method. Hamilton (2009) uses the example of U.S. inventories of crude oil; 

behind this measure is that oil inventories are held in order to ensure a ready reserve 

in the event of future supply disruptions. This method is limited in that data on crude 

oil inventories are not available for all countries, and not updated regularly and 

consistently in countries for which data is available. There is also the possibility that 

crude oil inventories change for reasons unrelated to precautionary demand, which 

would distort any inference (Alquist and Kilian 2010); for example, crude oil from the 

U.S. Strategic Petroleum Reserve has in the past been loaned or exchanged to several 

private companies for political or commercial reasons. 

Furthermore, given the physical limits regarding inventory capacity, deposit and 

withdrawal rates, as well as political barriers regarding authorisation for the release of 

oil from strategic reserves, there is little inherent flexibility in this measure. However, 

recent studies have been more successful in building models encompassing crude oil 

inventories. Kilian and Murphy (2012) extend the basic VAR model by adding U.S. 

crude oil inventories as a fourth variable, thus explicitly controlling for stockpiling 

behaviour within the model, accounting for supply and demand factors in inventory 

changes, and improving some results. 

Another model is proposed by Alquist and Kilian (2010), who use oil futures 

spreads, calculated as the scaled difference between the spot and futures prices of a 

particular oil contract, as a proxy for precautionary demand. A high correlation with 

the Kilian (2009) estimator for precautionary demand at 12-month futures horizons 

supports the validity of this estimator. In addition, this estimator more intuitively 

measures the market’s expectations regarding relative future supply and demand, by 
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considering the difference between the spot and futures price of oil. Given the high 

liquidity of standard oil contracts, this approach permits calculation of precautionary 

demand at higher frequency, which allows for more detailed investigation than the 

previous methods. Furthermore, by avoiding the need to first estimate the structural 

VAR model, the resulting estimates do not suffer in terms of accuracy. The main issue 

here is the level of speculation on the oil futures markets, and their relationship to 

supply and demand factors. Much greater levels of speculation in the last decade 

appear to have caused significant volatility in futures prices as crude oil derivatives are 

increasingly used as investments by speculators, potentially distorting the prices from 

their true values as determined by market forces and complicating the estimation of 

precautionary demand (Alquist and Kilian 2010). 

Subsequent studies more closely investigate the role of speculation in oil markets, 

with particular emphasis on the issues outlined above, but do not reach a consensus 

regarding the role of speculation in determining oil prices. Vansteenkiste (2011) uses a 

Markov switching model to evaluate the relative preponderance of different types of 

traders in the market, both fundamental traders (whose trading behaviour focuses on 

the supply and demand fundamentals) and purely-speculative traders. This framework 

leads to the conclusion that from 2004 onwards, the crude oil market was dominated 

by speculative traders, as was suspected by Alquist and Kilian (2010). 

Kilian and Murphy (2012) and Fattouh et al (2012) also evaluate the importance of 

speculation in oil markets. However, they instead conclude that the observed volatility 

in oil spot and futures prices over the last decade was not primarily driven by 

excessive speculation, but can be explained underlying supply and demand factors in 

the oil market. The startlingly different outcomes relative to Vansteenkiste (2011) and 

similar papers is rationalised using two separate approaches. 

Fattouh et al (2012) conducts a broad literature survey to amass evidence for and 

against the role of excessive speculation in the oil market. The key argument against 

the hypothesis that excessive speculation was responsible for oil price increases in the 

last decade is that there is no universal definition for excessive speculation present in 

the literature. The oil futures market does require some level of speculative trading in 

order to provide liquidity, and there is little elaboration as to what would constitute 

excessive speculation in this context. Furthermore, the rigid classification of traders in 
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Vansteenkiste (2011) is argued to be overly simplistic; it ignores the possibility that 

traders may take different positions in the market. Commercial traders with a physical 

exposure to oil prices may opt to speculate on oil prices as well. Thus, the relative 

abundance of speculators or speculative trading in the market does not in itself imply 

that excessive speculation is present, as this has not been clearly defined. 

In comparison, Kilian and Murphy (2012) take an empirical approach to countering 

the results of Vansteenkiste (2011). The baseline model of Kilian (2009) is extended by 

explicitly measuring precautionary demand shocks via the inclusion of oil inventories 

in the structural VAR model. Within this setting, it is found that the aggregate demand 

shocks can account for the majority of oil spot price movements in the latter half of 

the 2000’s. Using the principle of non-arbitrage, it is concluded that the behaviour oil 

futures prices considered to be the result of excessive speculative trading are also 

explained by the same aggregate demand factors as the spot prices. However, it must 

be noted that storage and refinery issues at Cushing, Oklahoma (the official delivery 

point for WTI futures contracts) have led to distortions in the WTI price benchmark 

and made it difficult to physically arbitrage any price differentials involving WTI 

contracts. Also, the issue of arbitrage in WTI contracts indicates that the data on oil 

inventories may not include the same information reflected in the futures spread. 

Kilian and Murphy (2011) make the conclusion that their model contains relevant 

information present within the futures spread, but do not discuss the viability of the 

futures spread as a standalone measure for precautionary demand. This may need to 

be further verified, possibly by comparing the futures spread estimator of Alquist and 

Kilian (2010) with the structural VAR estimator originally designed in Kilian (2009), to 

assess whether the relationship is consistent for more recent periods. 

 

2.2. Effects of Political Instability 

Barsky and Kilian (2004) note that precautionary demand, as a function of market 

expectations of the relative future supply and demand of crude oil, can be significantly 

influenced by political upheavals in major oil-producing regions such as the Middle 

East and North Africa  Much of the literature identifies political disturbances in these 

countries occurring concurrently with, and presumably also causing, observed shifts in 

precautionary demand for oil (Filis et al 2011; Hamilton 2009; Kilian 2009). However, 
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current research includes only cursory mentions of the relationship between these 

political disturbances and associated precautionary demand shocks, something which 

this research aims to investigate in more detail. 

 

2.2.1. Oil Politics 

As discussed previously, several of the MENA countries are major oil-producers, 

comprising approximately 55% of world’s proven oil reserves and 35% of the global 

production of crude oil according to the recent estimates from the U.S. Department of 

Energy’s Energy Information Administration (EIA). For the most part, the oil resources 

of these nations are owned and managed by state-owned oil companies such as Saudi 

Aramco, which play a central role in both their country’s politics and economy. The 

latest U.S. government figures indicates that the petroleum industry in Saudi Arabia 

accounts for 45% of its GDP, 80% of government revenues and 90% of total exports. 

Given the importance of these regions to the global oil market, it is understandable 

how political unrest in these countries may adversely affect oil supplies and prices. 

Historically, the majority of oil shocks in the past have been caused by exogenous 

political events within the MENA region, as noted by Barsky and Kilian (2004), though 

the actual transmission channel of shocks varied between the demand and supply 

components. The differences in the magnitude and behaviour of oil prices in response 

to political events are partly explained by the differentiation of oil price shocks. The 

result is that most of the volatility in oil prices occurring during periods of instability in 

oil-producing countries, as in the case of wars and revolutions, is driven by the 

precautionary demand component. Thus, there is significant economic motivation to 

further investigate the responses of precautionary demand for oil to these episodes of 

political instability in the MENA region. 

Although the previous research has associated oil shocks with political events such 

as the 1979 Iranian revolution, there has been no systematic linkage between these 

two factors (Barsky and Kilian 2004). Current research does not attempt to investigate 

the characteristics of these political events, such as proven oil reserves or production 

figures of the country involved, which may influence the existence and magnitude of 

any associated oil price shocks. The evaluation of factors within these political events 
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that affect the precautionary demand for oil is intended to be the main contribution of 

this thesis to the existing literature. 

The main problem within this area of research is the endogeneity of oil prices and 

state stability. As noted previously, the state-owned oil companies that dominate the 

MENA petroleum industries are intrinsically linked to the economic prosperity of their 

governments. The literature within this field is varied, but some key conclusions are 

that there are significant positive correlations between oil prices and: government 

corruption, particularly in those nations with state-owned oil companies (Arezki and 

Bruckner 2011); and the quality of democratic institutions in nations that have a large 

amount of net oil exports as a proportion of GDP (Bruckner, Ciccone and Tesei 2012). 

More generally, commodity prices are found to be: positively correlated with 

government consumption expenditures and the risk of sovereign debt default in most 

autocratic countries (Arezki and Bruckner 2012a); and negatively correlated with per 

capita GDP within these autocratic regimes (Arezki and Bruckner 2012b). Also, state 

stability may be negatively affected by price decreases in key export commodities, and 

also economic downturns in their major export markets, thus leading to an increased 

probability of a revolution or civil war (Bruckner and Ciccone 2010). 

These examples serve to highlight the endogeneity in the relationship between 

crude oil prices and the political stability of the MENA countries, which are commonly 

governed by autocratic regimes and whose state-owned oil companies control most of 

the supply of crude oil. Within this context, a shift in the precautionary demand can 

influence oil prices and hence the financial position of the state, which includes the oil 

company, the government and its citizens. This resulting economic uncertainty may 

have the effect of undermining political stability, thus giving rise to further political 

disturbances and complicating identification of the impact of political events on the 

precautionary demand. This issue will have to be considered when designing a model 

to analyse the responses of precautionary demand to political events 

 

2.2.2. Event Studies 

One possible approach to analysing the responses of precautionary demand for oil 

to political disturbances is the event study methodology, which has traditionally been 
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used in accounting and finance literature to assess the abnormal stock returns of a 

particular firm with respect to some exogenous event, such as a profit announcement 

or the outcome of a legal case (MacKinley 1997). 

The event study examines the behaviour of the variable of interest (usually a stock 

price) within a certain event window, and particularly any abnormal returns occurring 

after the event of interest. In this scenario, abnormal returns would be defined as the 

deviation from some estimate of normal returns as calculated from some estimation 

sample. Hypothesis testing can then be used to assess the relative significance of any 

abnormal returns associated with said event. 

The main advantage of this method in the context of precautionary demand is 

that, although demand is likely to be endogenous to political stability of oil-producing 

countries, individual political events are partially independent in that their precise 

timing is not predictable. Under this premise, these events are in effect randomly 

assigned to underlying precautionary demand, and so valid inference can be made. 

Political event studies form a subset within existing event study literature, with a 

few notable examples. Dube, Kaplan and Naidu (2011) investigate the impact of covert 

regime changes conducted by the CIA during the Cold War, and the impact on stock 

returns of American businesses. This study finds that the covert actions mainly affect 

stock returns at the date of authorization, rather than the actual coup date. This 

outcome highlights the significance of expectations in political event studies; if regime 

changes were truly covert, most stock price movement should have occurred on the 

actual coup date. As there was some expectation of such an event, possibly due to 

insider information, the effect of the coup itself was diminished. 

Jones and Olken (2005) modify the basic event study in order to analyse the effect 

of national leaders on their countries’ economic growth. Taking the death of a national 

leader in office as the subset of events, the study investigates the impact of deaths on 

per capita GDP for each country. This study is relevant here as the variable of interest 

is a macroeconomic aggregate, rather than the stock price of a single company, and 

demonstrates that event studies can be utilised on a national level. Furthermore, the 

consideration of national leaders’ deaths as the event set is related to the issue of 

political instability in these countries. 
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The greatest problem with the event study the context of precautionary demand 

for oil is that of identification. Previous event studies focus on relationships between 

key events and some underlying variable, such as the effect of profit announcements 

on stock returns (MacKinley 1997). However, there are usually several underlying 

variables within each model; of the previous examples: Dube, Kaplan and Naidu (2011) 

consider the effects of coups and on multiple companies while Jones and Olken (2005) 

examine national growth. In this research, precautionary demand is effectively the 

only time-series variable being investigated and is affected by all the political events 

occurring across a broad geographical scope. In this case, identifying between the 

effects of one event and another can be troublesome, and will require some 

adjustments in the basic event study methodology. 
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Chapter 3: Model 

This research will involve a two-stage model: the first stage requires estimation of 

precautionary demand for crude oil and some evaluation of the resulting estimates; 

the second stage necessitates constructing a timeline of key political events occurring 

within, or in relation to, the major oil-producing nations of the MENA region, with 

analysis of precautionary demand responses to these events. 

 

3.1. Stage I: Measurement of Precautionary Demand 

Precautionary demand must first be estimated using one of the methods described 

in the previous chapter, or a derivative of such a method. In this case, model choice is 

driven by the use of the event study method in Stage II. In order to conduct an event 

study, it is necessary to have daily frequency data on precautionary demand for oil. 

This is due to the incompatibility of lower frequency data with the event study method 

in this scenario, as this would not control for the endogeneity between precautionary 

demand and political stability, leading to incorrect inferences. As such, Stage I of this 

model will focus on using the futures spread estimator for precautionary demand that 

was developed in Alquist and Kilian (2010) 

 

3.1.1. Futures Spread 

Based on the Alquist and Kilian (2010) model, precautionary demand for oil is to be 

measured via the futures spread of crude oil, that is, the differential between the spot 

and futures price of a particular oil contract. This represented by Equation (2) below: 

         
    

 (2) 

Where:    measures the precautionary demand for oil on day t,    represents the 

daily spot price of crude oil, and   
    

 is the daily closing price of the crude oil futures 

contract that expires in one year. Note that due to their standardised terms, futures 

contracts due to expire in a given month will expire on a fixed date within that month. 
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This was not an issue with the original Alquist and Kilian (2010) paper, as they focused 

on monthly price data within their study. However, as this research is concerned with 

higher frequency price data there is some concern as   
    

 will not represent a futures 

contract with settlement in exactly one year from day t. 

The 12-month time horizon for the futures contracts was selected based on the 

results and conclusions of Alquist and Kilian (2009); the 12-month futures spread was 

seen to yield the highest correlation with the structural VAR measure of precautionary 

demand as calculated by Kilian (2009), and was judged to be the most accurate. It is 

important to note that neither of these two papers specified as a rule that an exact 

12-month futures spread was necessary to model precautionary demand, and so the 

model will not be modified in this regard. However, this raises the possibility of some 

price discontinuity when the settlement dates for the contract do change. 

This model’s relative simplicity is its main advantage over the VAR estimates for 

precautionary demand. The futures spread does not rely upon correctly specifying a 

structural VAR model, make assumptions on identifying restrictions or add estimation 

uncertainty as it primarily on the raw data. However, this particular approach does 

have its drawbacks, and will need to be compared to the original estimates for 

precautionary demand as provided by Kilian (2009) and Alquist and Kilian (2010). This 

will help to add reliability to any empirical results derived later. 

 

3.1.2. Validity 

As the vast majority of the literature on precautionary demand for oil utilises the 

structural VAR decomposition introduced by Kilian (2009), it is necessary to offer some 

justification for the selection of an alternative method. The primary motivation for the 

futures spread measure is to take advantage of the high frequency data available for 

spot and futures prices of crude oil, and thus to enable the event study of Stage II. This 

choice introduces some complications not encountered with the VAR model. 

Perhaps the most noticeable limitation of this method is that, unlike the structural 

VAR decomposition, there is no explicit differentiation between the oil supply shocks, 

aggregate demand shocks and precautionary demand shocks. The lack of a structural 

model here leaves it unclear exactly what the futures spread is estimating. Under the 
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Kilian (2009) oil price decomposition, it is possible to conclude that the futures spread 

is truly representative of precautionary demand for oil. 

Of the three structural shocks affecting crude oil prices, the oil supply shock was 

initially found not to produce any statistically significant effect on crude oil prices at 

time horizons of up to one year (Kilian 2009). This somewhat unusual result was later 

amended by Kilian and Murphy (2012) by introducing oil inventories to the structural 

VAR model, as well as some updated identifying restrictions. Under this specification, 

supply shocks do produce immediate and significant changes in oil prices. Also, under 

the original and updated VAR models the aggregate demand shock consistently yields 

a significant and persistent response in crude oil prices, though it produces more of an 

immediate effect in oil prices within the Kilian and Murphy (2012) model. 

The primary distinction characteristic of the precautionary demand shocks 

compared to the other two is that it is determined by expectations of future supply 

and demand, whereas the supply and aggregate demand shock reflect current values. 

The basic premise of the futures spread measure is that taking the difference between 

the spot and futures prices removes the effect of these contemporary variables and 

should leave only the speculative component of oil prices. This implicitly assumes that 

the supply and aggregate demand shocks affect the spot and futures prices equally. 

Within the current framework, this assumption is reasonable. Suppose that either 

supply or aggregate demand were to affect the futures prices to a greater or lesser 

extent than the spot prices. Any deviations in the effect of the contemporary variables 

on the futures prices, and thus implicitly on future spot prices, would be absorbed into 

precautionary demand which by definition incorporates all the expectations regarding 

future supply and demand factors. If supply and aggregate demand components were 

assumed to remain constant, then precautionary demand would only contribute the 

expectations regarding interest rates and storage costs into the futures price to 

maintain arbitrage pricing with respect to the spot price. Thus, taking the differential 

between the spot and futures prices should remove most of the effects from the other 

two components of crude oil prices. 

Another issue here is the financialization of futures contracts, where the oil market 

is increasingly dominated by speculative trading. This phenomenon has been of great 

concern as there is uncertainty as to the degree that speculation is driving the price of 
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oil futures, as opposed to fundamental supply and demand factors (Vansteenkiste 

2011). This is relevant here as the futures prices used in the model may become 

distorted if there is too great an influence by speculation (Alquist and Kilian 2010). 

In light of the findings of Fattouh et al (2012), although there is evidence in favour 

of increased financialization of the oil market over the years, there is little conclusive 

evidence that this financialization has brought on a wave of excess speculation. There 

has also been no clear definition of excess speculation, nor any quantification of the 

role it plays in determining the price of oil separate from fundamental market forces. 

Most importantly, Kilian and Murphy (2012) are able to incorporate speculation into a 

structural VAR model for oil prices, with the result that aggregate demand is capable 

of explaining the majority of oil price volatility for the latter half of the 2000s. All of 

these arguments serve to dismiss the claim that speculative pressures have caused 

distortions in oil prices away from the true price as determined by market forces. 

A final matter that has been raised is the power of futures prices in forecasting the 

future spot prices. The futures prices of crude oil are traditionally held as expectations 

of the future spot prices. Whether this is true in practice would reflect on the joint 

dynamics of spot and future prices; for instance, the futures spread estimator of the 

precautionary demand for oil. As such, it is prudent to test for the predictive power of 

futures prices, and the two primary conceptual forecast models for future spot prices 

are given by the following equations (Alquist and Kilian 2010). 

  ̂          (3) 

  ̂         
    

 (4) 

Equation (3) represents the forecast model in which current spot prices are used 

as predictors for future values. Similarly, Equation (4) substitutes current spot prices 

with the current futures price, with the contract length set to match the time horizon 

of the forecast. From these models, the relative predictive power of spot and future 

prices can be compared to determine if the futures price has any utility as a predictor 

beyond current spot prices. Note that the models are deliberately not parameterised, 

to obtain a better reading of the raw information content of each price. 
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Table 1 – Correlation between ICE and NYMEX futures 

Variable Correlation 

  
    

 0.9878 

   0.8485 

    0.9542 

Note: refers to 12-month Brent futures contracts and 
precautionary demand derived from them. 

3.1.3. Data 

The requisite data for this model includes the spot and futures prices for crude oil. 

The empirical results of this research are based on daily closing prices of Brent crude 

oil futures contracts, as traded on the IntercontinentalExchange (ICE) in London with 

the sourced data from Bloomberg, and corresponding spot prices provided by the U.S. 

Energy Information Administration (EIA), with both series denominated in U.S. dollars. 

The original structural VAR models estimated precautionary demand for oil using 

the refiner acquisition cost of imported crude oil (RAC) as the underlying crude oil 

price, which had notable deficiencies as discussed previously in Chapter 2. As this 

research explicitly considers a MENA regional setting for oil price, it is less appropriate 

to use the any single country’s imported oil costs. The Brent crude oil benchmark is 

the most desirable as this is the standard used for pricing most Middle Eastern oil 

shipped to the West, as well as being the standard for most global crude oil exchanges 

in general (Vansteenkiste 2011). 

By comparison, the rival WTI crude oil benchmark has suffered from a number of 

pricing anomalies due to storage and transport issues at the delivery point in Cushing, 

Oklahoma. Such an anomaly occurred in 2011 and 2012 during the Arab Spring, which 

renders the WTI unsuitable as a benchmark of oil prices within this period. Other 

potential benchmarks relevant to the MENA region include Dubai Crude and the OPEC 

reference basket, but they are not as widely traded or as liquid as Brent crude oil, and 

hence data availability and quality are relatively weaker. 

As an aside, Brent crude oil futures contracts are separately traded on the ICE as 

well as the NYMEX, the latter of which is located in New York. Although it may seem 

natural to use spot and futures price data sourced from the same country, the NYMEX 

Brent crude contracts are a relatively new addition to the exchange and the sample 
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size is somewhat limited, which restricts the set of political events for analysis. The ICE 

Brent contracts offer a larger sample, in addition to which they are established as the 

global benchmark for Brent crude, and so are the preferred option. A brief statistical 

review of the ICE and NYMEX contracts is displayed in Table 1, and indicates no 

significant differences between these two prices. Thus, there should be a minimal 

quantitative difference in the results between choosing one contract over the other. 

  

3.2. Stage II: Political Event Studies 

Once the Brent spot and futures prices have been transformed into precautionary 

demand, the next step is to analyse the responses of this component of oil demand to 

the various political upheavals in the MENA region. This is to be done using the event 

study method, which offers the ability to analyse the impact of events on the 

precautionary demand for oil, while controlling for the endogeneity between 

precautionary demand and political stability of the countries being considered. 

 

3.2.1. Selection of Political Events 

In considering the most notable political disturbances in the recent history of the 

MENA region, the period referred to as the Arab Spring yields a multitude of candidate 

events for analysis across a wide range of countries with a significant role in the oil 

market, and will thus form the core of the analysis. Additionally, some other key 

events occurring outside of this sample may also be evaluated if judged to be 

important. A full list of events to be examined in depth may be located in Table 2. 

The choice of which political events should be included or excluded from Table 2 is 

a necessarily subjective task. To some extent, these occurrences can be classified and 

sorted into discrete groups, for example, the removal of an autocratic national leader. 

This serves to enhance the comparability and ease of aggregation of the results within 

groups, though the actual results themselves are still dependent on the individual 

events (Dube, Kaplan and Naidu 2011). Some of these event groups may be more 

intrinsically relevant to the concept of state stability, and should thus be included, as 

in the case of regime changes. Despite this, not all of the events to be considered will 

fall into well-defined categories. 
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Table 2 – Selection of Political Events 

Country Date Event Description 

Bahrain 14 March 2011 Gulf Cooperation Council military intervention in Bahrain 

Egypt 25 January 2011 Major protests begin in Tahrir Square 

 11 February 2011 Resignation of President Hosni Mubarak 

 19 March 2011 Egyptian Constitutional Referendum 

 9 September 2011 Attack on the Israeli Embassy 

 14 June 2012 Supreme Constitutional Court dissolves Parliament 

 24 June 2012 Election of President Mohammed Morsi 

 12 August 2012 President Morsi dismisses Field Marshal Mohamad Hussein Tantawi 

Iran 23 January 2012 EU oil embargo against Iran 

Iraq 19 August 2010 Majority of U.S. combat troops leave Iraq 

 22 October 2010 WikiLeaks releases Iraq War Logs 

 18 December 2011 Last U.S. troops leave Iraq 

Jordan 1 February 2011 King Abdullah II dismisses Prime Minister Samir Rifai 

 17 October 2011 King Abdullah II dismisses Prime Minister Marouf Bakhit 

 26 April 2012 Resignation of Prime Minister Awn al-Khasawneh 

Kuwait 16 November 2011 Demonstrators storm National Assembly 

 28 November 2011 Resignation of Prime Minister Sheik Nasser al-Mohammad al-Sabah 

 20 June 2012 Constitutional Court dissolves Parliament 

Libya 16 February 2011 Major protests begin in Benghazi 

 17 March 2011 UN Security Council Resolution 1973 

 23 August 2011 NTC forces capture the Bab al-Aziziya compound in Tripoli 

 20 October 2011 Death of former President Muammar Gaddafi 

 7 July 2012 Elections for General National Congress (GNC) 

 9 August 2012 Election of President Mohammed Magarief 

Morocco 1 July 2011 Moroccan Constitutional Referendum 

Saudi Arabia 23 February 2011 King Abdullah promises multi-billion dollar reform package 

 22 November 2011 Death of Crown Prince Sultan bin Abdul-Aziz al-Saud 

Syria 18 November 2011 Arab League suspends Syrian membership 

 23 February 2012 Kofi Annan appointed UN Special Envoy to Syria 

 15 July 2012 Red Cross declares Syrian conflict to be a civil war 

 2 August 2012 Kofi Annan resigns as UN Special Envoy to Syria 

Tunisia 17 December 2010 Self-Immolation of Mohamed Bouazizi 

 14 January 2011 Resignation of President Zine Al-Abidine Ben Ali 

 23 October 2011 Elections for Constituent Assembly 

 13 December 2011 Election of President Moncef Marzouki 

Yemen 27 January 2011 Major protests begin in Sana’a 

 3 June 2011 Assassination attempt on President Saleh 

 23 November 2011 President Ali Abdullah Saleh signs power-transfer agreement 

 27 February 2012 Official transfer of power to President Abd-Rabbu Mansour Hadi 

 – 11 September 2012 Attack on U.S. Embassies in Libya and Egypt 
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The primary data source on political events is the interactive Arab Spring timeline 

published online by The Guardian newspaper. Other information is provided by media 

groups such as Al Jazeera, and government and international sources as needed. 

The greatest issue within this section is the identification of events; there is always 

some uncertainty as to whether the political event under evaluation or some other 

factor is responsible for generating observed changes within precautionary demand. 

Because the news sources used group coverage of related events in the Arab Spring, 

the overall search process is greatly simplified and reduces the likelihood of omitting 

any important events within this overall setting. 

However, this does not account for the events occurring elsewhere around the 

world that influence precautionary demand, such as the European debt crises. Given 

the importance of the MENA region to the oil market, it may be assumed that most 

external events affecting oil prices would produce a minimal marginal effect on the 

precautionary demand relative to the Arab Spring. Major world events that have the 

potential to significantly influence precautionary demand, such as financial crises or 

recessions, are limited in number and more easily managed (Kilian 2009). 

The problem of identification is magnified by the clustering of political events, as 

political unrest is not usually transitory and instability has a tendency to spill over into 

neighbouring countries. This is an issue as multiple political events occurring in close 

succession would bias the estimated responses of precautionary demand to any one 

event. This dilemma is partially resolved via the preliminary results that precautionary 

demand shocks as estimated in this model are not very persistent, as seen in Table 3. 

Table 3 – Correlograms of Precautionary Demand 
(30 June 2009 – 30 September 2012) 

  
Note: precautionary demand is shown to the left, while the precautionary demand shocks are to the right. 



34 
 

Given that precautionary demand shocks are not persistent the dynamic effect of 

each event on precautionary demand, and the potential overlap with other events, is 

restricted. This means that the horizon over which unobserved factors can potentially 

influence precautionary demand shrinks, which aids in identification of political 

events. As an aside, observations of persistence in precautionary demand would then 

be indicative of persistence in the event (such as a protest continuing over time) or 

clustering of events in a short interval. Using an ex post evaluation of media sources, it 

is possible to determine which of these cases is in effect. 

The data in Tables 3 and 4 cover the period from June 2009 to September 2012 

although the price data does extend further back. This sample was limited to shift 

focus to the current state of the oil market rather than having to estimate long-term 

trends in precautionary demand. The start of this period was set to June 2009 as this 

marked the official end of the late 2000s recession in the United States as determined 

by the National Bureau of Economic Research (NBER). This helps reduce the influence 

of the financial crisis on the data, as it is not as relevant to the main research question, 

and this sub-sample will thus be used for most of the remainder of this research. 

Table 4 – Time-Series models and Impulse Responses for Precautionary Demand Shocks 

 AR(1) AR(2) AR(3) AR(4) 

AR(1) -0.46627* -0.64122* -0.65644* -0.71817* 

AR(2) - -0.26489* -0.37658* -0.50129* 

AR(3) - - -0.16265* -0.34609* 

AR(4) - - - -0.20108* 

Log-Likelihood -1227.865 -1202.414 -1196.042 -1183.338 

X Days until impulse response function falls below X% of initial shock 

20 2 1 1 1 

10 3 2 1 6 (1) 

5 3 4 5 6 (1) 

Note: models are estimated from 30 June 2009 to 30 September 2012. Coefficients marked with * 
are significant at a 0.1% level and, from the above models, additional variables are insignificant 
at a 10% level. Constants have not been included in this table, but all are close to zero and 
statistically insignificant. Note that for the AR(4) model: impulse responses fall below 5% of the 
initial shock after day 1, but rebound on days 5 and 6 after event date. For these models, the 
majority of precautionary demand movement occurs within 3-4 days including the event date. 
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3.2.2. Precautionary Demand Shocks 

In conducting event studies on the precautionary demand for oil, it must be noted 

that most other studies in the literature focus on stock returns (MacKinley 1997). The 

result is that each event of interest, such as an earnings announcement, is traditionally 

associated with a unique underlying variable: the company stock returns. In this case, 

all events in the sample use precautionary demand as the same underlying variable. 

This is a major driver of the identification problems discussed previously, and requires 

some adjustments to the general methodology. 

Before moving forward, it is advisable to analyse the data more closely from an 

event study perspective. Given the autocorrelation structure that is present in Table 3, 

possible autoregressive (AR) models for the data are estimated in Table 4. These 

results lead to the conclusion that the precautionary demand shocks are not persistent 

and usually die out in 3 days, though there may be a shift in the level of precautionary 

demand itself. This can be verified by examining the impulse response functions of 

time series models implied by the autocorrelation; most of the models’ impulse 

responses functions fall beneath 10% of the initial shock within a 3-day period. 

The next step after selecting political events of interest and analysing the data is to 

construct event windows in which to examine the responses of precautionary demand 

(MacKinley 1997). From Table 3, it may be seen that individual precautionary demand 

shocks do not persist for more than a few days. The clustering of political disturbances 

will influence the length of the window to either: avoid including the precautionary 

demand responses to other events, or average them out with a larger event window. 

However, it is useful to get some indication of any short-term trends in precautionary 

demand at the event date. As such, the event window will eventually be set from two 

weeks prior to two days after the event date to aid estimation of any trend in the 

data. As the spot and futures prices used are daily closing prices, this leads to three 

observations being subject to the treatment of the political event, adjusting for non-

trading days as required. This should be sufficient to cover most precautionary 

demand responses to political events taking into account their impulse responses. The 

possibility still exists to adjust the window in future if it is required. 
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Traditionally, event studies will decompose stock returns or some other economic 

variable using some economic model to obtain estimates of the abnormal returns that 

arise from each event (Dube, Kaplan and Naidu 2011; MacKinley 1997). In the current 

example, precautionary demand for oil is already estimated via the futures spread and 

so decomposition of the spread using AR models is possible but not necessary. In the 

futures spread model it is sufficient to take the first difference of this value (Alquist 

and Kilian 2010), thus obtaining precautionary demand shocks that are the equivalent 

to abnormal stock returns in this line of research. 

For hypothesis testing, the level of precautionary demand may need to be de-

trended, as some non-parametric tests focus on the differences in the mean or 

median pre- and post-treatment. Not to de-trend the level of precautionary demand 

would lead to spurious results and incorrect conclusions. Linear de-trending to remove 

short-term trends and persistence should be sufficient, as this preserves most of the 

dynamics of precautionary demand while making it more tractable to statistical 

inference. The main issue now is the size of the estimation window. 

Examination of political events shows that 17 have another political disturbance 

occurring within 2 days of their event date. This may require some observations be 

removed from the sample if their proximity cannot otherwise be managed. Most of 

the political disturbances also have competing dates further back in their pre-event-

date period. These identification problems may be resolved by extension of the event 

window as needed, and aggregation among events of a common theme. However, 

extending the estimation window is of limited utility if there are short-term trends or 

persistence in precautionary demand, as this will not be controlled for simply by using 

a smaller or larger sample. Instead, other measures will need to be considered. 

Aggregation takes the form of combining a prescribed class of events, e.g. major 

protests, and considering average precautionary demand shocks of these occurrences, 

subsequently reconstructing the level of precautionary demand using this new series 

as needed. Assuming that political events are more or less randomly assigned to occur 

at different times, this method helps to smooth out the effect of any anomalies in the 

data and overlap with other event windows. This would ideally retrieve the underlying 

dynamics of precautionary demand responses to a specific group of events, which is a 

primary goal of this research. 
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The remaining events will be subject to non-parametric hypothesis testing in order 

to determine the statistical significance of the precautionary demand responses. In 

particular, the Wilcoxon rank-sum test will be conducted on de-trended precautionary 

demand and precautionary demand shocks, to test for the effect of the political event 

in question. This testing procedure can account for jumps in precautionary demand 

arising from political events, as well as the possibility of a change in the mean of the 

precautionary demand shocks. 

It is important to note that there is no explicit assumption regarding market 

efficiency in precautionary demand, given the lack of prior information on this subject. 

Despite this, the event window is geared towards detecting efficient responses in the 

precautionary demand. Should the release of relevant information to the market be 

delayed, the effect of political events may not be seen in the results. Also, a lack of 

results would not in itself be an indicator of market inefficiency, as it may be that the 

political event itself is simply irrelevant. This will need to be further considered in the 

discussions of the results. 

 



38 
 

Chapter 4: Results 

The results of the model described in Chapter 3 will be presented here. This 

includes: the estimation and evaluation of the precautionary demand as estimated via 

the futures spread; a country-level analysis of political events and their impact on the 

precautionary demand; and then a more general analysis of the events. 

 

4.1. Evaluation of Precautionary Demand 

The estimates of precautionary demand are displayed in Figure 1, calculated as the 

differential between the 12-month Brent futures price and corresponding spot prices. 

This graph has been restricted to the period after June 2009 for the reasons previously 

discussed, as well as to improve the visibility of short-term price behaviours. Before 

conducting the event study, evaluation of the futures spread is required, particularly 

in relation to structural VAR measures provided by Kilian (2009) and its subsequent 

derivatives. The issue of predictive power of the futures price over future spot prices 

previously introduced must also be properly investigated. 

Figure 1 – ICE Futures Spread Estimator for the Precautionary Demand for Oil 
(30 June 2009 – 30 September 2012) 
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Figure 2 – Comparison between the Structural VAR and ICE Futures Spread estimators 
of Precautionary Demand for Oil (January 1989 – December 2006) 

 

 

4.1.1. Model Comparison 

The estimates for precautionary demand display noticeable differences from the 

results from of the structural VAR model demonstrated in Figure 2. Most importantly, 

the ICE futures spread deviates significantly from both the structural VAR measure and 

the Alquist and Kilian (2010) futures spread (not shown to aid the visibility of Figure 2), 

which utilises WTI oil prices as traded on the NYMEX. The latter discrepancy can be 

more easily understood; the Brent and WTI price benchmarks reflect different blends 

of the underlying crude oil and different contract terms. As such, the spread between 

these prices can change dramatically, as has been observed in the last few years, 

which can account for deviations between NYMEX WTI and ICE Brent futures spreads. 

In considering the structural VAR estimator for precautionary demand from Kilian 

(2009), it is worthwhile to consider that this value matched closely with the NYMEX 

futures spread until 2003, where it was presumed to have deviated due to speculative 

pressures driving up the futures price and simultaneously lowering the futures spread. 

It is possible that the similarity in the structural VAR measure and NYMEX futures 

spread, combined with their deviation from the ICE futures spread, is an indicator of 
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regional variations as the first two implicitly focus on the North American oil market. 

The Brent crude benchmark, though strictly representative of only North Sea crude oil, 

is used for pricing most global oil trades and can be said to be more universal.  This is 

yet another argument against the structural VAR model using domestic oil prices. 

Quantitatively, the relationship between the structural VAR estimator and futures 

spreads is outlined in Table 5. 

Table 5 – Correlation between Structural VAR and Futures Spread estimators 

Variable 1989.1–2006.12 1989.1–2003.12 2004.1–2006.12 

NYMEX WTI Futures Spread 

   0.5064 0.8192 0.4321 

    0.5284 0.5920 0.2326 

ICE Brent Futures Spread 

   0.2047 0.4943 0.4426 

    0.4903 0.4993 0.5183 

Note: here    denotes precautionary demand for oil and     represents 

the precautionary demand shocks. 

It is clear that the ICE futures spread is a much more consistent estimator of the 

structural VAR measure, as there are minimal differences between pre- and post-2003 

samples in terms of precautionary demand and the precautionary demand shocks. The 

NYMEX futures spread exhibits more in-sample variation; though conforming closely 

to the structural VAR measure pre-2003, the values after this period are a much 

poorer fit. This outcome is commonly attributed to increased financialization and 

speculation in the post-2003 period distorting WTI futures prices (Alquist and Kilian 

2010; Vansteenkiste 2011). Although the evidence for this is inconclusive, there is still 

a noticeable difference in the behaviour of the NYMEX futures spread post-2003. 

With this in mind, the observation that the ICE futures spread remains consistent 

between the pre- and post-2003 time periods suggests that, whatever the cause of the 

variation in the NYMEX futures spread, the corresponding ICE futures appear immune. 

This lends some credence to the theory that the difference in the ICE futures spread 

with the NYMEX futures spread and the structural VAR estimator is caused by regional 

differences. Alternatively, this result could stem from the pricing anomalies associated 
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with WTI futures contracts that were previously explained. In any case, the main result 

here is that ICE futures spread estimates for precautionary demand shocks remains 

stable, and consistent with Kilian (2009) estimates, after the onset of financialization, 

and increased speculation pressures on futures prices that occurred in the 2000s. This 

conclusion is reinforced by the results in Table 6 below. 

Table 6 – Wilcoxon Rank-Sum tests for ICE Brent and NYMEX WTI futures prices 
(1 January 1989 – 30 September 2012) 

Variable ICE Brent Crude NYMEX WTI 

  
    

 

-64.449 

(0.0000) 

-63.691 

(0.0000) 

   
24.278 

(0.0000) 

-22.791 

(0.0000) 

    
-0.367 

(0.7139) 

-0.988 

(0.3230) 

Note: test statistics and p-values (in parentheses) for the null hypothesis that 
pre- and post-2003 sample distributions are the same for each variable. 

The Wilcoxon rank-sum test concludes that the pre- and post-2003 distribution of 

precautionary demand shocks using ICE Brent are not significantly different from each 

other. Contrary to the results from Table 6, the distribution of the NYMEX WTI-based 

precautionary demand shocks is not found to vary significantly over time, though the 

p-value is vastly lower than the ICE Brent case. This may be a result of the extended 

sample, as a longer time horizon would smooth out any temporary anomalies in prices 

that were experienced by WTI during the post-2003 period. Although not conclusive, 

what evidence exists suggests that WTI is not as reliable a benchmark as Brent crude. 

 

4.1.2. Price Forecasting 

The final evaluation of the precautionary demand is with regards to the predictive 

power of the futures price over spot prices. As indicated, any co-movements between 

these two variables could complicate inference in later results. To investigate this 

phenomenon, two forecast models were constructed utilising spot and futures prices 

as described within Equations (3) and (4). The resulting of these forecast models have 

been presented in Table 7. 
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Table 7 – 1-year-ahead Spot Price Forecast model diagnostics 

Predictor Bias RMSFE MAPE DM p-value 

23 June 1989 – 30 September 2012 

   4.102 17.946 0.02757 - - 

  
    

 3.917 17.694 0.02892 -3.369 0.00076 

30 June 2009 – 30 September 2012 

   16.456 25.067 0.16573 - - 

  
    

 15.051 23.910 0.14822 -3.298 0.00102 

Note: RMSFE is the Root Mean Squared Forecast Error; MAPE is the Mean Absolute Percentage Error; 
and DM is the Diebold-Mariano test statistic for a null hypothesis of no difference in forecast 
accuracy between the futures and spot price predictors. A positive sign indicates that spot prices 
are more accurate, while a negative sign shows that the futures prices are relatively more precise. 

It is important to remember that the previous research concluded that the futures 

price was an inferior predictor of the future spot price (Alquist and Kilian 2010). The 

estimates in Table 7 contradict this conclusion as the mean forecast errors are lower 

in the case of the futures price predictor than that of the spot price. Furthermore, the 

Diebold-Mariano (DM) test concludes that there is a statistically significant difference 

between the forecast accuracy of these models; the futures price is thus a significantly 

better predictor than the spot price. These conclusions hold for both the full data 

sample and also the sub-sample of interest in this model. 

In reconciling the results of Alquist and Kilian (2010) and the above, it is important 

to note that these results regarding relative forecast accuracy are not stable. Table 8 

shows that the result of the same DM test varies over the sample time period. The 

Alquist and Kilian (2010) sample included most of the last decade, during which the 

relative predictive power of futures prices fell sharply. For the current period though, 

futures prices are statistically significantly more precise predictors than spot prices. 

Table 8 – Diebold-Mariano test for the Spot Price Forecasts 

 1990-1994 1995-1999 2000-2004 2005-2009 2009-2012 

DM test statistic -2.700 -2.017 -0.206 -0.400 -9.120 

p-value 0.00708 0.04395 0.83662 0.68932 0.00000 

Note: each period ranges from 1 January of the first year to 31 December of the second year. The DM 
test has a null hypothesis that spot and futures process produce forecasts of equal accuracy. 

 



43 
 

Another potential cause for the discrepancy between previous and current results 

is that the Alquist and Kilian (2010) results used NYMEX WTI futures as their data. This 

series is known to have exhibited unusual price behaviours that driven by problems at 

its Cushing, Oklahoma delivery point. This may also explain deviations from structural 

VAR estimates that were observed in the latter half of the sample. 

Closer examination reveals that although relatively more accurate than spot 

prices, both of these forecast models have actually decreased in accuracy overall. The 

bias, RMSFE and particularly the MAPE of forecasts using these prices have increased 

significantly relative to their long-run values. Forecasts using either of these prices are 

now approximately 15% off from the true spot prices on average. 

The extent to which this transfers to precautionary demand is currently unknown. 

That futures prices are significantly better predictors than spot prices suggests that a 

wealth of information is included in the futures spread, and thus implicitly contained 

in the precautionary demand, in predicting the future spot prices. This might be 

conceptually desirable, as it reinforces the idea of precautionary demand reflecting 

expectations of future supply and demand factors. 

 

4.2. Key Events by Country 

Certain political events will be examined here on a country-by-country basis. This 

involves investigating the most unusual occurrences within each country, particularly 

those that do not conform to any specific archetype in the context of the Arab Spring. 

Thus, not every event listed in Table 2 will be discussed here in detail. 

Figure 3 – First major demonstrations in Egypt and Yemen 
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4.2.1. Egypt 

Egypt, though not a major oil producer, holds an important role in the MENA 

region as the most populous country and as the headquarters of the Arab League. The 

nation was also the setting for one of the first successful revolutions in the Arab Spring 

with the ousting of President Hosni Mubarak. Major protests began here in 2011 after 

the resignation of the Tunisian President Zine al-Abidine Ben Ali. 

However, many other nations in the region experienced similar protests within this 

approximate timeframe, presumably spurred on by the removal of Ben Ali. Though 

most of these demonstrations were relatively sporadic, the protests beginning in 

Yemen were much more substantial. Figure 3 demonstrates the relatively close 

proximity of the onset of major demonstrations both in Egypt (25 Jan) and Yemen (27 

Jan). As these events are qualitatively similar, identification becomes more of an issue. 

As a test of robustness, the results will be analysed when omitting one or both events. 

 

4.2.2. Iraq 

Unusually, none the political events for Iraq are directly related to the Arab Spring, 

instead being focused on the development of the war. That these events have little to 

do with the Arab Spring makes it prudent to evaluate them separately. The primary 

events in Iraq surround the withdrawal of U.S. forces, contrasting between the partial 

(19 Aug 2010) and the final withdrawal (18 Dec 2011). Though the departure was 

planned in advance, the precise date that troops left Iraq was kept confidential. As the 

military occupation was traditionally viewed to be destabilising, there should be a 

noticeable change in precautionary demand arising from these key withdrawal dates. 

Another Iraq-related issue is the release by WikiLeaks of documents detailing the 

actions of U.S. troops in Iraq. This, along with other similar leaks, was believed to have 

had an inflammatory role in regional politics. Although there were some public prior 

expectations regarding information contained within these documents, the full extent 

was not made public until their full disclosure on 22 October 2010. The Wilcoxon rank-

sum tests on the three events are displayed in Table 9, testing the null hypothesis that 

pre- and post-event precautionary demand distributions are equal. To aid validity, the 

levels of precautionary demand are de-trended to improve the accuracy of the test. 
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Table 9 – Analysis of the Iraq War’s conclusion 

Event 
Partial Withdrawal 

of US troops 
 (19/08/10) 

Full Withdrawal 
of US troops 
(18/12/10) 

Iraq War 
documents leak 

(22/10/10) 

Variable                      

Normal event window 

Pre-treatment median -0.080 -0.320 0.153 -0.155 0.078 -0.135 

Post-treatment median -1.146 -0.240 -0.470 0.610 0.532 0.140 

Wilcoxon rank-sum statistic 
(p-value) 

2.535 
(0.0112) 

-1.014 
(0.3105) 

0.845 
(0.3980) 

0.338 
(0.7353) 

-0.676 
(0.4990) 

0.339 
(0.7350) 

Extended event window 

Pre-treatment median -0.051 -0.165 0.214 0.195 0.100 -0.175 

Post-treatment median -2.461 0.240 -0.926 0.610 0.797 0.140 

Wilcoxon rank-sum statistic 
(p-value) 

2.739 
(0.0062) 

-0.639 
(0.5228) 

1.826 
(0.0679) 

-0.183 
(0.8551) 

-1.187 
(0.2353) 

0.000 
(1.0000) 

Note: Wilcoxon rank-sum test statistics and p-values for the null hypothesis that the pre- and post-treatment 
distributions are the same. The post-treatment sample consists of three observations including the event 
date. The corresponding pre-treatment sample consists of 10 observations (about 2 weeks) in the Normal 
case and 20 observations (about 1 month) in the Extended case. Note that the level of precautionary 
demand has been de-trended, with linear trends estimated over the pre-treatment sample. 

From Table 9, it seems the partial withdrawal of U.S. troops did have a significant 

impact on precautionary demand. For the de-trended levels of precautionary demand, 

there was a statistically significant decline in the median after the event date, implying 

that the withdrawal of military forces did serve to reduce unrest in Iraq. In the case of 

full withdrawal it was instead observed that precautionary demand increased, though 

this result was not significant. This is likely a case of poor identification, as an ex post 

examination found that the event date coincided with several incidents of violence in 

Figure 4 – Partial withdrawal of U.S. troops from Iraq (left) and the Iraq War documents leak (righ)  
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Egypt and Libya. As the dates of these events coincide, there are few options available 

to remedy this situation, and so the event must be removed from the sample. 

The leak of the Iraq War documents was found to reduce precautionary demand, 

but this result is not significant. This outcome is most likely caused by high volatility in 

precautionary demand just prior to the event date, as seen in Figure 4. Extension of 

the event window further back in time does smooth out some of this volatility, but the 

result is still only weakly significant. 

 

4.2.3. Jordan 

Unlike other countries, Jordan was not particularly active during the Arab Spring; it 

is only included here due to the unusual government transitions that occurred. Over 

the course of a year, two Prime Ministers were dismissed by King Abdullah II and a 

third resigned amid continued protests. This raises the question as to how the effect 

of leadership changes varied over time. As Table 10 indicates, the first transition was 

insignificant though the latter two did produce a more noticeable effect; both of these 

transitions are significant in the level of precautionary demand. These two transitions 

are associated with a reduction in the level of precautionary demand, suggesting that 

they did help to quiet discontent amongst the population and thus reduce oil prices. 

That the third event is of greater magnitude and significance suggests the market 

became more confident with each new leader, and that there was a gradual trend 

towards political stability from these transitions. 

Table 10 – Analysis of Jordan’s Prime Ministerial transitions 

Event 
First transition 

 (01/02/11) 
Second transition 

(17/10/11) 
Third transition 

(26/04/12) 

Variable                      

Normal event window 

Pre-treatment median -0.306 0.345 0.087 -0.385 0.079 -0.360 

Post-treatment median 0.366 0.640 -0.983 2.19 -1.244 0.100 

Wilcoxon rank-sum statistic 
(p-value) 

-1.352 
(0.1763) 

-0.676 
(0.4990) 

1.859 
(0.0630) 

-0.507 
(0.6121) 

2.028 
(0.0425) 

-0.507 
(0.6121) 

Note: see Table 9 for a full outline of the Wilcoxon rank-sum test structure used. 
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4.2.4. Libya 

Within the timeline of the Arab Spring, the 2011 Libyan conflict was marked by the 

first major military intervention by the international community, with the legal basis 

as provided by UN Security Council Resolution 1973. Unfortunately, the passage of this 

resolution (17 Mar) occurred merely three days after the Gulf Cooperation Council led 

a military intervention force into Bahrain (14 Mar). As seen in Figure 5, both events 

are associated with contemporaneous falls in precautionary demand, but due to their 

proximity it is difficult to avoid the identification problem. Unlike the case of protests 

in Egypt and Yemen, there are no other observations of foreign military intervention 

to moderate the overlap between the Libyan and Bahraini conflicts. As a result, 

statistical inference on these issues is too unreliable to be used. Graphically though, 

the premise of foreign intervention appears to alleviate some of the precautionary 

demand for oil. That the Libyan example demonstrated an effect of greater magnitude 

may be attributed to the grander scale of the military intervention in Libya as opposed 

to that of Bahrain, the latter of which more closely resembled a police action. 

 

4.2.5. Saudi Arabia 

Saudi Arabia was mostly unaffected by the Arab Spring, experiencing relatively 

minor protests by women’s suffrage groups among others. The unrest in this country 

was believed to have been tempered by the multi-billion dollar reform packages that 

were offered by King Abdullah. Although most other leaders offered some concessions 

to protestors, this was by far the most substantial from a financial perspective. 
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Figure 5 – Foreign military interventions in the Arab Spring 
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In Figure 6 it is evident that the first announcement of economic concessions from 

the Saudi government was met with a sharp fall in precautionary demand. However, 

further statistical analysis is untenable given the two identified events occurring in the 

week prior, as well as the unidentified build-up of tension in Libya. Furthermore, there 

are no other significant concessions from MENA governments for comparison. 

In addition, the other Saudi event of interest, the death of Crown Prince Sultan bin 

Abdul-Aziz al-Saud, was also surrounded by other political events of interest. Several 

of these outcomes were reasonably significant in regional politics, and thus 

identification becomes more of an issue for this death. Given that protests against the 

Saudi government were relatively minor, it is difficult to draw parallels between this 

and the only other major death of a national leader, that of Muammar Gaddafi. Due to 

their rather unique nature, these events cannot be reliably assessed as the others in 

the list, and must also be removed. 

 

4.2.6. Syria 

The only other Arab nation to descend into civil war, Syria was distinctive in that it 

was the setting of major internationally-mediated peace initiatives by both the Arab 

League and the United Nations. The peace plan, backed by the former-UN Secretary 

General Kofi Annan, ultimately failed due to disagreement with the Syrian government 

and a deadlock on the UN Security Council. However, the peace process itself serves 

as a useful treatment for modelling the political stability in the region, and hence the 

precautionary demand for oil. Estimates for key dates are as shown in Table 10. 
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Table 11 – Joint U.N. – Arab League peace initiative for Syria 

Event 
Kofi Annan appointed 
as UN Special Envoy 

 (23/02/11) 

Resignation of 
Kofi Annan 
(17/10/11) 

Variable               

Normal event window 

Pre-treatment median 0.058 -0.115 0.266 0.215 

Post-treatment median 3.379 0.700 2.952 0.290 

Wilcoxon rank-sum statistic 
(p-value) 

-2.535 
(0.0112) 

-0.507 
(0.6121) 

-2.535 
(0.0112) 

0.338 
(0.7353) 

Note: see Table 9 for a full outline of the Wilcoxon rank-sum test structure used.  

Both the start and end of the peace process, marked by the appointment and 

subsequent resignation of Kofi Annan as the joint U.N.-Arab League Special Envoy to 

Syria, demonstrate significant positive effect on the precautionary demand. The latter 

case is more intuitive; the collapse of the peace process would mean the resumption 

of civil war. That the initiation of the peace process seems to similarly aggravate 

precautionary demand is unexpected. This result is likely related to the coincident 

power transition in Yemen between outgoing President Saleh and his former Vice-

President. In addition, it is possible that the market did not consider this to be the true 

start of the peace process. Given that precautionary demand rose after peace talks 

failed, it stands to reason that at some point before this the precautionary demand 

had fallen due to the possibility of a peaceful resolution, though the date is unknown. 

Table 12 – Attacks on diplomatic missions in the Arab world 

Event 
Attack on Israeli 

embassy in Egypt 
(09/09/11) 

Attacks on multiple 
U.S. embassies 

(11/09/11) 

Variable               

Normal event window 

Pre-treatment median -0.099 0.665 0.134 0.535 

Post-treatment median 3.931 -0.250 3.711 -0.250 

Wilcoxon rank-sum statistic 
(p-value) 

-2.535 
(0.0112) 

1.183 
(0.2367) 

-2.739 
(0.0062) 

1.004 
(0.3152) 

Note: see Table 9 for a full outline of the Wilcoxon rank-sum test structure used.  
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4.2.7. Other 

Some critical events in this timeline are not easily associated with any one country; 

the attacks on the Israeli and U.S. embassies in North Africa are an example of this 

fact. In addition to violating several international laws, attacks on diplomatic missions 

are generally seen as a sign of extreme discontent and breakdown of order, with the 

1979 Iranian Revolution and the associated hostage crisis as an example. 

Estimates are represented in Table 12 on the responses of precautionary demand 

to these crises. As is expected, the results of the Wilcoxon rank-sum test strongly 

reject the null hypothesis that the distributions of precautionary demand pre- and 

post-event are equivalent. In these examples, there is a statistically significant jump in 

precautionary demand due to the embassy attacks. The results, though unsurprising, 

help to verify the robustness of the model for the most extreme political upheavals. 

 

4.3. Collective Results 

After the discussions of the previous section, the remaining political events can be 

classified into four general categories: major protests and demonstrations; regime and 

leadership changes; electoral processes; and international responses. Considering the 

effects of events collectively is useful as, assuming relatively random assignment of 

political events over time, the influence of other political disturbances within the 

event window may be smoothed out of the precautionary demand series. 

Table 13 – Effect of major protests and demonstrations on precautionary demand 

Events 
All Protests and 
Demonstrations 

All Protests 
(minus Egypt) 

All Protests 
(minus Yemen) 

All Protests (minus 
Egypt and Yemen) 

Variable                             

Normal event window 

Pre-treatment 
median 

0.003 0.098 0.017 0.089 -0.019 0.041 0.004 -0.012 

Post-treatment 
median 

-1.018 0.140 -1.185 -0.050 -0.592 0.035 -0.673 -0.187 

Wilcoxon rank-sum 
statistic (p-value) 

2.535 
(0.0112) 

0.507 
(0.6121) 

2.535 
(0.0112) 

0.338 
(0.7353) 

2.535 
(0.0112) 

0.338 
(0.7353) 

2.535 
(0.0112) 

0.507 
(0.6121) 

Note: see Table 9 for an outline of the rank-sum test. Here precautionary demand is calculated as the sum of the 
average precautionary demand shocks for each event, then normalised to 0 at the event date. 
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4.3.1. Major Protests 

A natural starting point, this category represents all major demonstrations against 

the established regimes that occurred within the sample period. This comprises the 

major protests that marked the start of revolutions in Egypt, Libya, Tunisia and Yemen, 

as well as the protest at the National Assembly in Kuwait. Collectively, they can 

describe the average impact of major public demonstrations in the MENA region on 

the precautionary demand for oil. The results of Wilcoxon rank-sum hypothesis tests 

on the significance of the differences in distribution are reviewed in Table 13. 

Note that even when taking into account the close proximity of the Egyptian and 

Tunisian protests, the conclusions of the rank-sum test remain largely unchanged. As a 

test of robustness, these events are individually and jointly omitted from the index of 

protests and the significance is the same though the magnitude is not. 

The main conclusion here is that major protests and demonstrations in the MENA 

region are generally associated with a sudden decline in the level of precautionary 

demand, though not necessarily in the distribution of precautionary demand shocks. 

This result leads to the unusual implication that major demonstrations are related to 

political stability, which is normally reflected by a decrease in precautionary demand. 

This may seem odd initially, but if demonstrations are taken as drivers of future 

democratic reforms and improved governance, then it is possible to see how such 

protests may afford better political stability in the long-run. 

 

4.3.2. Regime Changes 

Regime change here refers to the removal of the existing national government or 

leadership. For the sample involved this comes about in one of four ways: resignation; 

dismissal by executive authority; dismissal via judicial process; and armed conflict. The 

definition of resignation is fairly intuitive, but in this case focuses on situations in 

which a government official voluntarily relinquishes their position. In comparison, 

while dismissal is not necessarily involuntary, it is initiated by another party. The 

dismissal of two Prime Ministers by the King of Jordan falls into this category, and 

specifically counts as an official decision by the head of state. Meanwhile, the judicial 

dismissal relates to some court decision to dissolve governments on constitutional 
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grounds, as occurred in Egypt and Kuwait. The final case involves a violent change of 

government or leadership, the death of Muammar Gaddafi being one example of this 

phenomenon. However, violent government transition need not cause death or even 

official change in government; the attempted assassination of Yemeni President Ali 

Abdullah Saleh did not succeed but as he required hospitalisation for several weeks it 

did have the practical effect of removing him from office, albeit temporarily. Also, the 

NTC capture of Tripoli constituted an armed overthrow of the Libyan government in 

this context, though Gaddafi remained at-large at that time. 

As the nature of each event is different, it cannot be expected that aggregating all 

of these events is a valid choice. It is instead prudent to consider each subset of 

regime changes separately. From Table 14 it appears that resignation and armed 

conflict represent the only important transitions, with both producing a statistically 

significant shift in the level of precautionary demand. However, the result that armed 

conflict has a negative effect on precautionary demand seems to be counter-intuitive. 

Further analysis reveals that this outcome is primarily driven by the death of Gaddafi. 

As seen in Table 15, the other events: the capture of Tripoli and the attack on Saleh 

were not as important. The capture of Tripoli did not decisively end the civil war, and 

so it is understandable that it would not decisively affect precautionary demand. Also, 

the failed assassination of Saleh, though statistically significant, did not have as large a 

change in precautionary demand as the death of Gaddafi, thus the latter dominates. 

Table 14 – Effects of regime changes on the precautionary demand for oil 

Events Resignation Dismissal Court Decision Armed Conflict 

Variable                             

Normal event window 

Pre-treatment 
median 

-0.001 -0.080 -0.86 -0.042 0.201 -0.005 -0.116 -0.078 

Post-treatment 
median 

0.403 0.285 0.322 0.870 -0.106 -0.300 -2.872 -1.140 

Wilcoxon rank-sum 
statistic (p-value) 

-2.366 
(0.0180) 

-1.014 
(0.3105) 

-0.338 
(0.7353) 

-0.676 
(0.4990) 

1.014 
(0.3105) 

0.508 
(0.6116) 

2.366 
(0.0180) 

0.507 
(0.6121) 

Note: see Table 9 for an outline of the rank-sum test. Here precautionary demand is calculated as the sum of the 
average precautionary demand shocks for each event, then normalised to 0 at the event date. 
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Table 15 – Effects of armed conflict and insurrection on precautionary demand for oil 

Events 
Attack on Saleh 

(03/06/11) 
Capture of Tripoli 

(23/08/11) 
Death of Gaddafi 

(20/10/11) 

Variable                      

Normal event window 

Pre-treatment 
median 

-0.171 0.230 0.199 0.445 0.509 0.105 

Post-treatment 
median 

-0.224 0.475 0.256 0.555 -0.242 -0.685 

Wilcoxon rank-sum 
statistic (p-value) 

2.028 
(0.0425) 

-0.507 
(0.6121) 

-1.014 
(0.3105) 

-0.254 
(0.7996) 

2.535 
(0.0112) 

0.507 
(0.6121) 

Note: see Table 9 for an outline of the rank-sum test. Here precautionary demand is 
calculated as the sum of the average precautionary demand shocks for each event, 
then normalised to 0 at the event date. 

The fact that Gaddafi’s death had such a negative effect on precautionary demand 

for oil implies that he was in effect a destabilising influence on the oil market. Given 

that the NTC had already gained control of most of Libya and recognition from the 

international community at the time of his death, Gaddafi’s continuation of the war 

would have only served to disrupt the now inevitable transition to democracy. In this 

situation, his death can be seen to mark the end of the war and to raise expectations 

regarding future stability in a democratic Libya. 

Furthermore, that the resignation of a national leader would lead to an increase in 

precautionary demand on average is also somewhat startling, particularly as the case 

study of Jordan had seen a decrease in the precautionary demand for oil in association 

with the resignation of the Prime Minister. As in the case of violent government and 

leadership transitions, it could be other resignation events drive the precautionary 

demand upwards overall but at this point the reason is irrelevant. The primary result 

here is that government and leadership transitions in general do not appear to have a 

consistent effect on the precautionary demand for oil. 

There seem to be other factors in play that determine how precautionary demand 

will react to this type of event. Possible candidates include the succession plans for 

ousted leaders and the level of centralisation in government. Given the limited sample 

here, the question as to what truly governs the influence of leadership transitions on 

precautionary demand remains unanswered. 
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4.3.3. Electoral Processes 

In following the transition of Arab countries to democracy after the overthrow of 

autocratic regimes, a natural experiment to use is that of free elections. If elections 

are truly representative of the transition to a stable democracy, then they should also 

be associated with a decline in the value of precautionary demand. 

Table 16 – Effects of electoral processes on precautionary demand for oil 

Events 
Legislative and 

Executive Elections 
Constitutional 
Referendums 

Total Electoral 
Process 

Variable                      

Normal event window 

Pre-treatment 
median 

0.017 0.149 -0.038 0.073 0.019 0.316 

Post-treatment 
median 

-1.063 -0.030 0.656 0.250 -0.506 0.050 

Wilcoxon rank-sum 
statistic (p-value) 

2.535 
(0.0112) 

0.507 
(0.6121) 

-1.014 
(0.3105) 

-0.338 
(0.7353) 

2.535 
(0.0112) 

0.169 
(0.8658) 

Note: see Table 9 for an outline of the rank-sum test. Here precautionary demand is 
calculated as the sum of the average precautionary demand shocks for each event, 
then normalised to 0 at the event date. 

Alternatively, electoral power could be exercised via constitutional referendums as 

occurred in Egypt and Morocco during 2011. The estimates for these two event groups 

both individually and collectively is displayed in Table 16. The result of free elections 

on precautionary demand is by far the most statistically significant of these factors. 

According to these results, free elections can be expected on average to reduce the 

precautionary demand for oil, which in turn implies that the elected government and 

leadership is expected to provide greater stability in future. This relationship holds, 

though is marginally weaker, when including the effect of constitutional changes. 

Despite this, it is important to note that holding free and fair elections is only 

found to reduce precautionary demand after periods of instability, as was the case for 

the Arab Spring. It is not immediately clear whether, in times of peace and prosperity, 

holding elections will have the same incremental effect on precautionary demand as 

on occasions when an autocratic government is the incumbent, or in times of conflict 

and civil war. This would have to be investigated in future, once the countries of the 

MENA region have more comfortably settled into democracy. 
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4.3.4. International Responses 

On a final note, the responses of the international community are also relevant in 

determining the level of state stability. In the extreme case presented by Dube, Kaplan 

and Naidu (2011), foreign intervention can be the deciding factor behind the rise and 

fall of local governments. In the case of the Arab Spring, foreign military intervention 

in Libyan doubtless had a significant impact on the fall of Gaddafi’s regime. 

More subtly though, a country’s interaction with the international community can 

affect political stability via its economic stability, as is the case for economic sanctions 

levied against a country. In the setting of the Arab Spring, most notable international 

responses involved either economic sanctions or condemnation of the heavy-handed 

tactics used to combat civil unrest. 

As indicated in Table 17, the effect of international condemnation is significant, 

but only mildly. The negative change in precautionary demand between pre- and post-

treatment periods suggests that such actions lower the precautionary demand for oil. 

This result implies that there some expectation of greater moderation and security in 

response to such sanctions. However, as the sample comprises only Iran and Syria, this 

conclusion appears to be inaccurate; the Iranian government has not abandoned its 

nuclear program and the Syrian civil war continues. 

Table 17 – Effects of international condemnation on precautionary demand 

Events International Condemnation 

Variable        

Normal event window 

Pre-treatment median 0.131 -0.056 

Post-treatment median -0.982 0.100 

Wilcoxon rank-sum statistic 
(p-value) 

1.690 
(0.0910) 

0.338 
(0.7353) 

Note: see Table 9 for an outline of the rank-sum test. Here 
precautionary demand is calculated as the sum of the average 
precautionary demand shocks for each event, then 
normalised to 0 at the event date. 
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Chapter 5: Conclusion 

The results of this research have borne some useful empirical results regarding the 

precautionary demand for oil, but have also raised some practical issues in relation to 

the associated literature. The model here implemented the Alquist and Kilian (2010) 

futures spread estimator for precautionary demand partly out of necessity; structural 

models may have been the more preferable alternative but are limited by the data to 

estimating only monthly precautionary demand. In comparison, higher frequency data 

series are required to accomplish the event study analysis of political disturbances in 

the Middle East and North Africa (MENA) region. The restriction on model choice here 

means that many of the results here cannot be cross-verified as a test of robustness. 

Considering the futures spread estimator in greater detail, it is worthwhile to take 

further note of the deviations that were observed between this and the structural VAR 

model from Kilian (2009) as well as the futures spread estimator from Alquist and 

Kilian (2010). Most of the differences were written off as regional variation due to the 

original models’ implicit focus on the North American oil market via variable choices. 

In order to determine whether this hypothesis is accurate, it would be advisable to 

replicate this research using NYMEX WTI spot and futures price data and compare 

with the results of this thesis and the papers within the literature. Alternatively, the 

models within the established literature could be replicated using the ICE Brent prices 

used here to determine more conclusively whether there is a significant difference 

between results derived using either of the two benchmark oil prices. Ideally, they 

should be equivalent, though some pricing irregularities have been seen in WTI. 

In evaluating the spot and futures prices of crude oil it was observed as an aside 

that, though futures prices are presently and historically good predictors of the future 

spot prices, for most of the 2000s their predictive power had declined sharply. As the 

largest deviations occurred in the 2000-2004 period, this phenomenon cannot solely 

be attributed to high price volatility during the Global Financial Crisis. It would be 

worthwhile to investigate this result further, particularly as oil price anomalies in the 

early 2000s may also affect the results of Alquist and Kilian (2010) and related papers. 
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Moving on to the political economics section of this thesis, the event studies focus 

mainly on key occurrences in the context of the Arab Spring. However, such studies 

are not strictly limited to this period; major events in the oil market from as early as 

the 1970s were discussed by Barsky and Kilian (2004) and a multitude of other papers, 

but not to the degree that was seen here. Given the limitations in model choice and 

the availability of data, it is unlikely that events prior to the 1980s could be similarly 

examined but many other important developments took place after this time. Most 

notably: the Iran-Iraq War, the Gulf War, and the more recent Iraq War would also 

make for excellent case studies on the impacts of political instability in this region. 

However, first a more systematic mechanism is needed to aid in the identification 

of the impacts of political upheavals on the precautionary demand for oil, as this was a 

major weakness of this research. The clustering of political events in the sample was 

not easily managed, as the very close proximity of events made establishing effective 

controls more difficult. Aggregation of different classes of events helped yield positive 

results, but it would be preferable to examine critical events individually as well, as 

taking averages poses its own problems. 

Another issue was the identification of events themselves; setting 25 January 2011 

as the start date for protests in Egypt, for example, is somewhat subjective. This 

calendar of events ignores the fact that protests and demonstrations in most countries 

occurred continually. Using the previous example, some demonstrators remained in 

Tahrir Square until the resignation of Hosni Mubarak. As constructed, the model could 

not fully account for persistence in the underlying events, as opposed to persistence in 

the oil price data series. 

One of the findings of the paper was that, when aggregated, some events tended 

to dominate the sub-sample, the death of Muammar Gaddafi for instance. Simply 

averaging individual events in this way involves an implicit assumption of homogeneity 

in political events of the same class and clearly this is not the case. In future, it may be 

advisable to weight observations from each country by their importance to the global 

oil market. Figures for national oil production and export would be good weights, but 

this data is not available at the required frequency. Interactions between the 

magnitude of precautionary demand responses with oil production or export data on 

an individual event basis would also help ensure comparability among other events. 
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Other methodological issues were the lack of controls for other oil price shocks. 

The issue of aggregate demand and oil supply shocks was dealt with theoretically 

rather than empirically. Should any of the other oil shocks have been incorporated 

into the futures spread, the results would become biased. Most importantly, this 

research does not consider potential interactions between the three oil shocks. In the 

event of a physical oil supply shock, there would also have been an associated effect 

on precautionary demand. Unfortunately, the model only captures dependence of the 

precautionary demand on events of interest and not other variables. In this scenario a 

structural VAR model for precautionary demand would have been useful. 

Given time, a more comprehensive sample of events would be advantageous; at 

the very least to observe political events in close proximity that would raise the issue 

of identification again, particularly as there was much volatility and trend not clearly 

explained by the events at hand. However, it must be understood that event selection 

is necessarily subjective, and it is not possible to fully explain all variation in the 

precautionary demand using only political events. 

For the most part, the political events considered displayed some level of response 

in precautionary demand. It must be taken into consideration that the model used the 

12-month future spread to measure the precautionary demand for oil as suggested by 

Alquist and Kilian (2010), based on the premise that precautionary demand is mainly 

concerned with expectations of future relative supply at this time horizon. This leads 

to the implication that the events considered reflected some expectation of future 

relative supply at the 12-month horizon. However, there is no specific restriction for 

events to only reflect expectations of future relative supply at this range. For instance, 

a political event may influence the expectations of relative future oil supply in a 3-

month horizon. Whether this would be reflected in the 3-month futures spread, and 

whether this could still be considered as part of precautionary demand, are among the 

questions left to future research. This would be an interesting topic to consider as not 

all political events will necessarily have such a long-term focus and the potential for 

short-term precautionary demand have not yet been discussed in the literature. 
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Appendix 

Table 18 – Classification of political events in Section 4.2 and 4.3 

Country Date Event Classification 

Bahrain 14 March 2011 Special case study. 

Egypt 25 January 2011 Major protest. 

 11 February 2011 Resignation. 

 19 March 2011 Constitutional Referendum. 

 9 September 2011 Special case study. 

 14 June 2012 Court decision. 

 24 June 2012 Election. 

 12 August 2012 Dismissal. 

Iran 23 January 2012 International response. 

Iraq 19 August 2010 Special case study. 

 22 October 2010 Special case study. 

 18 December 2011 Special case study. 

Jordan 1 February 2011 Dismissal. 

 17 October 2011 Dismissal. 

 26 April 2012 Resignation. 

Kuwait 16 November 2011 Major protest. 

 28 November 2011 Resignation. 

 20 June 2012 Court decision. 

Libya 16 February 2011 Major protest. 

 17 March 2011 Special case study. 

 23 August 2011 Armed conflict. 

 20 October 2011 Armed conflict. 

 7 July 2012 Election. 

 9 August 2012 Election. 

Morocco 1 July 2011 Constitutional Referendum. 

Saudi Arabia 23 February 2011 Special case study. 

 22 November 2011 Special case study. 

Syria 18 November 2011 International response. 

 23 February 2012 Special case study. 

 15 July 2012 International response. 

 2 August 2012 Special case study. 

Tunisia 17 December 2010 Major protest. 

 14 January 2011 Resignation. 

 23 October 2011 Election. 

 13 December 2011 Election. 

Yemen 27 January 2011 Major protest. 

 3 June 2011 Armed conflict. 

 23 November 2011 Resign. 

 27 February 2012 Resign. 

 – 11 September 2012 Special case study. 
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