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We study the effect of supply and demand-induced oil price uncertainty on the cost of debt of U.S. loans.  We estimate oil price 
uncertainty as the unpredictable component of crude oil price fluctuations.  Interestingly, our findings reveal that supply-driven 
oil price uncertainty increases the cost of credit, while oil price uncertainty driven by demand shocks decreases the cost of bank 
loans.  Additionally, the positive association between supply-induced oil price uncertainty and interest loan spread is more 
pronounced for major users of oil, while the negative effect of demand driven oil price uncertainty on the cost of bank loans is 
stronger for oil-producing firms. 
 
 

Introduction 
 
Oil price fluctuations have heterogeneous effects on firm-level outcomes depending on the type of the oil 
shock (Kang et al., 2017; Hasan et al., 2022; among others).  This literature examines the differentiated 
impact of oil demand and supply shocks on the macroeconomy.1  Despite the well-established findings 
regarding the differentiating effects of supply and demand-driven oil price changes, there is no study to 
this date to examine these effects on the interest loan spread charged by banks to corporations in response 
to those shocks.  Hence, in this study we aim to fill this gap in the literature by focusing on disentangling 
the supply-driven and demand-driven oil price uncertainty on the cost of bank loans.  
 
We postulate that if oil price uncertainty is induced by a shortage in oil inventories, this in turn would 
increase oil prices resulting in rising costs from the production side of the firm.2  On the other hand, oil 
price uncertainty driven by aggregate demand is associated with higher economic activity and output 
(Punzi, 2019; among others) in accordance with the “option to grow” channel (Bloom, 2014).  Under these 
conditions, firms would have higher expectations on their future investment opportunities, prompting 
them to take advantage of them and increase their investment.3  Hence, the above arguments point to the 
notion that oil price uncertainty caused by demand shocks could improve the financial performance of 
corporations, thereby improving their lending terms imposed by banks.  
 
Our baseline estimations verify our conjectures by showing that oil price uncertainty induced by supply-
side shocks increases the cost of bank loans.  On the contrary, we find that oil price uncertainty driven by 
demand shocks exerts a negative effect on the cost of borrowing.  In further analysis, we also show that 
firms that belong to industries that use oil as a principal input have higher borrowing costs in periods of 
higher oil price uncertainties driven by supply shortages.  On the contrary, we find that the negative effect 
of oil price uncertainty driven by demand shocks exerts a more pronounced negative effect on the cost of 
credit for firms that belong to industries that are more sensitive to demand shocks, i.e., producers of oil 
and other similar products. 

https://journals.sagepub.com/doi/10.1177/01956574251366201
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Our study contributes in several ways to existing literature.  Firstly, we examine the effect of oil price 
uncertainty on the cost of bank loans, and therefore we contribute to the broader literature that observes 
sources of uncertainty as determinants of the cost of credit (Raunig et al., 2017; Juelsrud and Larsen, 2023; 
among others).  Notably, most of this literature highlights that uncertainty increases the cost of bank loans, 
while in our study we are the first to document the beneficial effect of demand-induced oil price 
uncertainty on the banking sector and particularly for firms that belong to demand sensitive industries. 
Secondly, by finding evidence on the negative effect of oil price uncertainty on the cost of bank loans, we 
contribute to the scarce literature that provides evidence of the beneficial effects of oil price uncertainty 
for corporations (Amin et al., 2023). 
 
Data and Methodology 
 
Loan Data 
 
We source our loan-level dataset from the Loan Pricing Corporation (LPC)/Dealscan database for all 
syndicated loans in the U.S. between 1990 and 2019.  In loan syndication, it is very common that numerous 
loan facilities are granted to the same borrower firm in the same year.  Despite that these loans may be 
part of the same credit agreement, they may have different loan characteristics, such as the size, maturity, 
and/or purpose of the loan.  Therefore, we treat each loan facility as a unique loan observation as in 
previous studies (Hasan et al., 2017; Bermpei et al., 2024).4 
 
Measuring Oil Price Uncertainty 
 
Instead of measuring the uncertainty shock in the oil market as the conditional variance of the monthly 
returns of crude oil prices (estimated via a GARCH-type model), or the realized volatility of crude oil 
returns, we focus on the components of volatility that cannot be anticipated by economic agents.  This 
approach recognizes that uncertainty cannot be appropriately proxied by realized volatility or the degree 
of predictable variations but requires an assessment of the unpredictable segment of these variations.  In 
more detail, following Jurado et al. (2015) we estimate oil price uncertainty 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂(ℎ)𝑡𝑡 over the next h-
quarters ahead forecast horizon using equation (1) below:  
 
                          𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂(ℎ)𝑡𝑡 = 𝐸𝐸[(𝑂𝑂𝑂𝑂𝑂𝑂𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡+ℎ − 𝐸𝐸(𝑂𝑂𝑂𝑂𝑂𝑂𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡+ℎ|𝐼𝐼𝑡𝑡))2|𝐼𝐼𝑡𝑡]                                                                          (1) 
 
Where OILRET is the quarterly returns of WTI crude oil prices for a given horizon h, and It is the information 
variable set of the forecaster at quarter t.  For the forecasting of crude oil prices, we use the Bayesian 
Dynamic Model Averaging approach of Koop and Korobilis (2012).5  
 
Figure 1 on the next page shows our oil price uncertainty time series OILUN1 and OILUN4.  What is evident 
from Figure 1 is that the spikes in OILUN1 and OILUN4 series occur in different time periods.  For instance, 
the OILUN1 (short-horizon oil uncertainty) spikes in the early 1990 period, which is characterized by the 
oil supply shock due to the Iraq invasion to Kuwait.  On the contrary, we do not observe a similar spike in 
the OILUN4 series during the 1990-1991 period.   
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Figure 1 
Time Series of Supply-Driven (Short-Run) and Demand-Driven (Long-Run) Oil Price Uncertainty 
 

 
 
 

Demand and Supply-Driven Oil Price Uncertainty  
 
In order to examine which component of oil price uncertainty is demand and supply-driven, we use an oil 
price uncertainty-augmented version of the Kilian (2009) SVAR model. 
 
                                 [𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡   𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡   𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑡𝑡  𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂(ℎ)𝑡𝑡]                      (2) 
 
In Equation (2), OILPROD is the monthly growth rate of global crude oil production, GACT is the real global 
economic activity index of Kilian (2019), OILPRICE is the logarithm of the real WTI crude oil price, and 
OILUN(h) is our estimated oil price uncertainty factor.  The SVAR model representation is given in Equation 
(3) below: 
 
          𝛢𝛢0𝑍𝑍𝑡𝑡 = 𝑏𝑏 + ∑ 𝛢𝛢𝑖𝑖𝑍𝑍𝑡𝑡−𝑖𝑖 + 𝜀𝜀𝑡𝑡12

𝑖𝑖=1                  (3) 
 
In Equation (3) εt is the vector with orthogonal structural innovations.  Moreover, we allow for a full year 
of lags to account for the dynamics governing the oil-macroeconomy relationship (Kilian, 2009).  The 
recursive structure of matrix A0 in Equation (3) and the respective relationship between reduced-form 
shocks et and structural-form shocks εt is given in Equation (4) below. 
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Figure 2 
Estimated Impulse Response Functions (IRFs) of Short and Long-Run Oil Price Uncertainty (OILUN1 and OILUN4) 
to Demand and Supply Shocks 
 

 
 
Notes:  The solid black line shows the estimated Impulse Response Functions (IRFs) oil price uncertainty to structural shock in 
supply and demand respectively.  The shaded grey areas show the bootstrapped confidence bounds of the IRFs using 10000 
repetitions. 
 
 

Our estimated IRFs show that the response of one month ahead oil price uncertainty (OILUN1) to 
aggregate demand shocks is insignificant, while a positive supply shock has a negative effect on OILUN1, 
remaining significant for fifteen months following the initial supply shock.  Therefore, according to our 
results, an unexpected oil supply shortfall will result in rising uncertainty in the crude oil market over the 
short-run horizon.  On the other hand, the OILUN4 is found to be driven by aggregate demand shocks.  Our 
SVAR analysis demonstrates further and provides robust empirical support to our conjecture that our 
estimated OILUN1 (first quarter ahead uncertainty) is a supply-driven uncertainty, while the OILUN4 
(fourth quarter ahead uncertainty) is a demand-driven uncertainty.  In the next sections which include the 
regression model and the discussion of the main analysis, we denote as the supply-induced oil price 
uncertainty, OILUN_S, and the demand-driven oil price uncertainty as OILUN_D for consistency reasons. 
 
Econometric Results 
 
In order to empirically examine the effect of oil price uncertainty on the cost of bank loans, we estimate 
the following panel regression model: 
 
                                       𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑡𝑡 = 𝑓𝑓(𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂_𝑆𝑆𝑡𝑡,𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂_𝐷𝐷𝑡𝑡 , 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡, 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒)                              (5) 
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Table 1 on the next page shows the baseline OLS regressions based on the regression model shown in 
Equation (5).  Our estimations show a good fit of our data with an adjusted R2 of 79% on average.  In all 
these four estimations, the coefficients of the supply-induced oil price uncertainty on the cost of credit are 
positive and significant at the 1% level for the OILUN_S (0.455, 0.469, 0.443, 0.135), and negative and 
significant at the 1% level for the oil price uncertainty variable caused by demand fluctuations, OILUN_D 
(-0.821, -0.813, -0.671, -0.368).  The results suggest that rising oil price uncertainty driven by supply shocks 
increases firms’ borrowing costs, while oil price uncertainty caused by demand fluctuations decreases the 
bank loan cost.  The first result could be explained by the cost channel, whereby variation in oil prices 
caused by oil shortage could increase the production cost of firms.  This in turn could hamper firms’ 
revenues and loan repayment capacity, leading banks to charge higher loan spreads to compensate for the 
higher risk they carry under rising oil price uncertainty caused by supply shocks.  The second result could 
be justified through the positive effect that oil price uncertainty driven by demand fluctuations could have 
on economic activity.  This, in turn, would improve the firm’s expectations regarding future investments 
and prompt them to seize profitable opportunities that would boost their sales and improve firms’ 
creditworthiness.  Therefore, banks would face lower loan loss risks which would prompt them to decrease 
the cost of bank loans under periods of high oil price uncertainty caused by demand shocks. 
 
We take a step further and investigate the effect of oil price uncertainty on the cost of bank loans for firms 
that belong to industries that are major oil consumers vis-à-vis firms that belong to oil producer industries 
and of similar products such as petroleum and coal.  To test the above predictions, we create two 
dichotomous variables.  SupplyInd_Dummy would take the value of 1 if the firm is in one of the following 
industries, buildings (Standard Industrial Classification (SIC) 15), tires, rubber and plastic products (SIC 30), 
transportation equipment (SIC 37), and air transportation (SIC 45). The second variable, 
DemandInd_Dummy, takes the value of 1 if the firm is in one of the following two producing industries, oil 
and gas extraction (SIC 13) and petroleum and coal products (SIC 29).  Next, we interact our two oil price 
uncertainty variables (OILUN_S and OILUN_D) with SupplyInd_Dummy and DemandInd_Dummy 
respectively.  The results from this exercise are available in model Panel A and Panel B of Table 2 below.   
 
We find that the interaction between supply-driven oil price uncertainty (OILUN_S) and SupplyInd_Dummy 
enters the regression positive and significant at the 5% level and that the interaction between demand-
induced oil price uncertainty (OILUN_D) and SupplyInd_Dummy is negative but statistically not significant. 
In model 3 of Table 2 we include year fixed effects, as the interactions will still be identified.  This estimation 
allows us to capture for any time variant characteristics that could confound our analysis.  Finally, model 4 
of Table 2 includes a time trend variable to control for potential trend effects related to macroeconomic 
conditions.  Results from the above estimations remain the same.  In Panel B of Table 2, we repeat the 
similar empirical strategy as in Panel A.  All in all, findings from Panel B show that firms that belong to oil 
producing industries (DemandInd_Dummy) are more strongly affected by the demand-driven oil price 
uncertainty (OILUN_D) compared to supply-driven oil price uncertainty (OILUN_S).  Hence, our findings in 
Panel A and Panel B of Table 2 confirm our expectations on the heterogeneous effects of OILUN_S and 
OILUN_D on the cost of bank loans for firms that belong to supply sensitive industries as opposed to the 
cost of credit of firms that belong to demand-driven industries. 
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Table 1 
Baseline Estimations:  The Effect of Oil Price Uncertainty on the Cost of Bank Loans 
 

      (1)   (2)   (3)   (4)   (5) 
    Ln Spread   Ln Spread   Ln Spread    Ln Spread    Ln Spread 

 OILUN_S .455*** .469*** .443*** .135***  

   (6.532) (6.999) (6.621) (2.583)  
 OILUN_D -.821*** -.813*** -.671***  -.368*** 
   (-9.472) (-9.738) (-8.209)  (-5.78) 
 Loan maturity  -.04*** -.025** -.028** -.031*** 
    (-3.336) (-2.122) (-2.429) (-2.616) 
 Loan size   -.088*** -.091*** -.091*** -.091*** 
    (-9.677) (-9.462) (-9.534) (-9.557) 
 Covenant  -.046** -.054*** -.059*** -.05*** 
    (-2.486) (-2.956) (-3.241) (-2.76) 
 Collateral   .254*** .233*** .232*** .233*** 
    (12.273) (11.779) (11.791) (11.772) 
 Firm size   .143*** .157*** .157*** 
     (6.188) (6.707) (6.75) 
 Firm liquidity   .005*** .005*** .005*** 
     (3.922) (4.094) (4.048) 
 Firm leverage   .003*** .003*** .003*** 
     (4.437) (4.59) (4.577) 
 Firm profitability   -.003* -.003 -.003 
     (-1.711) (-1.483) (-1.429) 
 Firm tangibility   -.002** -.002** -.002** 
     (-2.133) (-2.297) (-2.28) 
 Firm earnings volatility   0** 0** 0** 
     (2.125) (2.131) (2.001) 
 Firm Modified Z-score   -.03 -.027 -.025 
     (-1.625) (-1.433) (-1.318) 
 Firm Tobin’s Q   -.147*** -.158*** -.151*** 
     (-8.832) (-9.125) (-8.884) 
 Constant 5.068*** 5.525*** 5.486*** 5.466*** 5.496*** 
   (400.201) (94.478) (32.178) (32.115) (32.179) 
 Observations 18777 18777 18465 18465 18465 
 R-squared .768 .785 .796 .794 .795 
 Loan purpose FE Y Y Y Y Y 
 Loan type FE Y Y Y Y Y 
 Bank FE Y Y Y Y Y 
 Firm FE Y Y Y Y Y 

 

Notes:  The table includes regression analysis whereby we observe the link between oil price uncertainty supply and demand driven (OILUN_S 
and OILUN_D) on the cost of bank loans.  Model 1 includes OILUN_S and OILUN_D solely.  In Models 2 and 3 we expand the specification with 
loan-level and firm-level control variables respectively.  In Model 4 and Model 5 we include OILUN_S and OILUN_D separately.  Table 1 presents 
full definition and measurement details of all variables.  Standard errors clustered at the firm-level.  Significance at the 10%, 5% and 1% levels 
is represented by *, **, and ***, respectively. 
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Table 2 
Oil Supply-Driven Versus Oil Demand-Driven Industries 
 

Panel A:  Firms that belong to oil supply-driven industries 
    (1) (2) (3) (4) 
    Ln Spread Ln Spread Ln Spread Ln Spread 

OILUN_S .392*** .537***   .286*** 
   (5.578) (7.417)  (4.101) 
OILUN_D -.626*** -.527***  -.509*** 
   (-7.288) (-5.805)  (-6.075) 
SupplyInd_Dummy 0.112 0.11 0.081 0.113 
   (0.706) (0.697) (0.57) (0.752) 
OILUN_S* SupplyInd_Dummy .413** .401** .455** .414** 
   (2.039) (1.989) (2.481) (2.037) 
OILUN_D* SupplyInd_Dummy -0.376 -0.373 -.41* -0.362 
   (-1.493) (-1.482) (-1.846) (-1.499) 
 Crisis_Dummy  .111***   
    (4.314)   
 Time Trend    .031*** 
      (11.923) 
 Constant 5.475*** 5.446*** 6.148*** 5.76*** 
   -32.342 -32.256 -35.972 -34.46 
 Observations 18465 18465 18465 18465 
 R-squared 0.797 0.797 0.82 0.804 
Panel B:  Firms that belong to oil demand-driven industries 
    (1) (2) (3) (4) 
    Ln Spread Ln Spread Ln Spread Ln Spread 
OILUN_S .425*** .569***   .304*** 
   (6.037) (7.921)  (4.336) 
OILUN_D -.63*** -.534***  -.5*** 
   (-7.367) (-5.919)  (-5.988) 
DemandInd_Dummy -.526** -.523** -.452** -.528** 
   (-2) (-2) (-2.024) (-2.193) 
OILUN_S* DemandInd_Dummy 0.222 0.208 0.184 .401** 
   (1.148) (1.071) (0.973) (2.094) 
OILUN_D* DemandInd_Dummy -.53** -.491* -.397* -.675*** 
   (-2.111) (-1.942) (-1.666) (-2.734) 
 Crisis_Dummy  .11***   
    (4.305)   
 Time Trend    .031*** 
      (12.047) 
 Constant 5.526*** 5.497*** 6.199*** 5.822*** 
   (32.382) (32.301) (35.98) (34.57) 
 Observations 18465 18465 18465 18465 
 R-squared 0.797 0.798 0.82 0.804 
Panel A& B  
Control Variables Y Y Y Y 
Loan purpose FE Y Y Y Y 
Loan type FE Y Y Y Y 
Bank FE Y Y Y Y 
Firm FE Y Y Y Y 
Year FE N N Y N 

 
Notes:  The table includes regression analysis whereby we observe the effect of oil price uncertainty on the cost of bank loans for oil supply-
driven vis-à-vis demand-driven industries.  Panel A presents the results for oil supply-driven industries, and Panel B for oil demand-driven 
industries.  Standard errors clustered at the firm level.  Significance at the 10%, 5% and 1% levels is represented by *, **, and ***, respectively. 
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Conclusion and Extension 
 
In this paper we study the effect of oil price uncertainty on the cost of bank loans for U.S. corporations. 
Our results show that when oil price uncertainty is driven by supply shocks the effect is positive, while it 
turns negative when oil price uncertainty arises because of demand shocks.  We also show that the positive 
effect on the cost of credit is more pronounced for firms that belong to supply-driven industries, while the 
negative impact on cost of borrowing is stronger for firms that belong to oil demand sensitive industries 
respectively.  These findings provide important implications for corporations.  Corporations could take 
advantage of high demand-driven oil price uncertainty and negotiate better lending terms, as banks 
perceive this uncertainty as a signal for increased cash flows for corporations.  On the contrary, firms could 
pull back during periods of increased supply-driven oil price uncertainty as firms are expected to face 
increased borrowing costs.  Moreover, banks could consider the findings of this study useful as they could 
provide clear evidence on the importance of oil price uncertainty for banking decisions and the presence 
of two different pricing policies depending on the cause of oil price uncertainty. 
 
 

Endnotes 
 
1 Oil price fluctuations driven by demand shocks are associated with higher oil production, volume of industrial activities, and 
better economic conditions (Kilian, 2009).  On the other hand, oil price changes caused by supply shocks lead to decreases in 
disposable income and consumer spending (Edelstein and Kilian, 2009) and real output (Baumeister and Peersman, 2013). 
 
2 This coupled with the inability of firms to transfer costs to customers due to the lack of alternatives could lead to a 
deterioration in performance due to lower revenues.  Moreover, according to the theory of “real option value of waiting” to 
invest under uncertainty (Bernanke, 1983; Bloom, 2009), oil price uncertainty increases due to oil shortages may result in firms 
refraining from undertaking future investments as a way of minimizing losses. 
 
3 Recent empirical work indicates that oil shocks triggered by demand fluctuations result in increased stock returns and cash 
flows, higher executive compensation, and enhanced corporate transparency (Kang et al., 2017; Hasan et al., 2022). 
 
4 We also match the loan-level data with financial information of borrowers.  For the matching process, we use the unique 
identifiers on the name of the borrowers provided in the Dealscan and link them with the financial data from Compustat 
database.  We exclude from our sample financial and utility firms (with SIC codes 6000-6999 and 4900-4949), as they are subject 
to substantially different regulatory frameworks which put them under different borrowing conditions compared to other 
firms.  The above process results in 18,465 loan facilities granted to 3,231 borrowing firms for the 1990-2019 period. 
 
5 For a detailed description of our oil price forecasting models and oil price predictors used for filtering out the predictable 
component of oil price fluctuations, please see Triantafyllou et al. (2025). 
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