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We report a significant downward shift in the marginal convenience yield for holding agricultural commodity inventory, 
attributing this shift to speculative demand shocks. We additionally show that the positive response of agricultural convenience 
yields to hedging demand shocks is higher compared to commodity supply shocks. Overall, our SVAR analysis verifies the 
Keynesian theory of normal backwardation by showing a long-lasting positive response of agricultural convenience yields to a 
hedging demand shock, thereby leaving the hedging demand as the main factor explaining the less frequently observed 
backwardations in agricultural futures markets. 
 
 

Introduction 
 
The competitive storage model (Working, 1948) suggests an inverse relationship between the global 
inventory levels of storable commodities and their respective convenience yields.1  Moreover, the 
Keynesian “theory of normal backwardation” (De Roon et al., 2000; among others) postulates that 
backwardations occur because speculators entering the commodity futures markets demand a risk 
premium from hedgers which ultimately leads to a relative (to the spot price) discount of the price of the 
commodity futures contracts.2  Independently, a recent strand of the literature has shown the significant 
effects of financialization on commodity futures markets.3  
 
Motivated by the previously mentioned strands of the literature, we empirically investigate the 
determinants of convenience yields of corn, coffee, wheat, soybeans and sugar commodity futures 
markets.  Our econometric results reveal the significant negative impact of financial speculation on these 
agricultural commodity futures markets.  In addition, our results show that commodity supply shocks do 
not always have a positive effect on agricultural convenience yields.  
 
Our contribution in the agricultural finance literature is that we show the gradual disappearance of 
agricultural convenience yields and identify the role of speculators as the only driving force lying behind 
this phenomenon.  We postulate and empirically show that, as the share of trading by speculators 
dominates the market, the new normal for agricultural commodity futures markets cannot be “normal” 
backwardation, but normal contango, since the demand for physical delivery will gradually vanish.  
Additionally, we show for the first time that, instead of commodity supply shortages, hedging pressure is 
the key factor driving the dynamics of agricultural convenience yields, leaving the Keynesian theory of 
normal backwardation as the main model explaining the much rarer backwardations in agricultural futures 
markets.     
 
 

https://onlinelibrary.wiley.com/doi/full/10.1002/fut.22562


The Determinants of Marginal Convenience Yield in Agricultural Commodity Markets 

 
bayes-cid.com | Summer 2026 |               Commodity Insights Digest 

 

23 

Data and Methodology 
 
Commodity Futures Data 
 
The daily nearby and 3-month maturity commodity futures price data for corn, coffee, wheat, sugar and 
soybeans futures are downloaded from the Refinitiv database.  The end-of-month commodity futures 
prices used in our analysis cover the period from January 31, 1986 to February 28, 2024.  Our commodity 
futures speculation measure is based on the methodology of Büyükşahin and Robe (2014) by estimating 
for each monthly period, the percentage of speculators (non-commercial traders) in agricultural 
commodity futures markets.  Similarly, we calculate the hedging pressure as the ratio of net-short hedging 
positions to total open interest in the respective agricultural commodity futures markets (Bessembinder, 
1992).  The monthly series of the total trading volumes of commercial and non-commercial commodity 
traders have been downloaded from the CFTC database. 
 
Agricultural Convenience Yields 
 
Following Fama and French (1987) and, if we ignore warehousing costs for storing the commodity, the 
Convenience Yield (CY) can be approximated by Equation (1) below: 
 

                                                              
𝐶𝐶𝐶𝐶(𝑡𝑡,𝑇𝑇)
𝑆𝑆𝑡𝑡

= 𝑟𝑟(𝑡𝑡,𝑇𝑇)− 𝐹𝐹(𝑡𝑡,𝑇𝑇)−𝑆𝑆𝑡𝑡
𝑆𝑆𝑡𝑡

                                                     (1) 

 
More specifically, using (1) we estimate the convenience yield for the 3-month inventory holding period 
(T-t=3 months).  For the estimation of CY3, we choose the 3rd month maturity futures prices in the manner 
reported in the Refinitiv database.  For the risk-free interest rate r(t,T) we select the 3-month U.S.-Treasury 
Bill rate.  We finally follow the empirical approach of Fama and French (1987) by using the nearest-to-
maturity commodity futures contracts as proxy for spot prices (St). 
 
Structural VAR (SVAR) Model 
 
Following Kilian and Murphy (2014), we disentangle the effect of structural supply, hedging demand and 
speculative demand shocks on agricultural convenience yields by estimating our SVAR model with the 
following VAR ordering: 
 
                                                              [𝑅𝑅𝑅𝑅𝑡𝑡   𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡   𝐻𝐻𝐻𝐻𝑡𝑡  𝐶𝐶𝐶𝐶3𝑡𝑡]                                                         (2) 
 
Where RV is the realized volatility of the daily returns of the respective nearby commodity futures 
contracts, HP is the monthly hedging pressure, SPECUL is the monthly speculation index and CY3 is the 
marginal convenience yield for holding inventory over the next 3-month horizon.  We estimate our SVAR 
model for each of our 5 commodity markets; hence, in total we estimate five SVAR models.  With the 
identifying short-run restrictions of the SVAR, we make similar assumptions with that of Kilian and Murphy 
(2014), according to which demand shocks have a zero short-run (within month) response to commodity 
supply shocks.4  The SVAR model representation is given in Equation (3) below:  
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                                        𝛢𝛢0𝑍𝑍𝑡𝑡 = 𝑏𝑏 + ∑ 𝛢𝛢𝑖𝑖𝑍𝑍𝑡𝑡−𝑖𝑖 + 𝜀𝜀𝑡𝑡ℎ
𝑖𝑖=1                                                      (3) 

 
In Equation (3) εt is the vector with orthogonal structural innovations and h is the lag-length of the SVAR 
model.5  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). 
 

   𝑒𝑒𝑡𝑡 =

⎣
⎢
⎢
⎢
⎡ 𝑒𝑒𝑡𝑡𝑅𝑅𝑅𝑅
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𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜
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𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜
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𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜 ⎦

⎥
⎥
⎥
⎤

                               (4) 

 

Stylized Facts 
 

Figure 1 below reports the time series of our estimated agricultural convenience yields.  In Figure 1 we see 
a significant downward trend in the convenience yields of almost all agricultural commodity futures 
markets included in our study.   
 

Figure 1 
Convenience Yields in Agricultural Commodity Futures Markets 
 

 
 

Notes:  This graph shows the time series for marginal convenience yield for major agricultural commodity futures markets over 
the next 3-month holding period.  The time series dataset is monthly and spans the period from January 1986 to February 2024.   
 



The Determinants of Marginal Convenience Yield in Agricultural Commodity Markets 

 
bayes-cid.com | Summer 2026 |               Commodity Insights Digest 

 

25 

In more detail, while we observe many periods with positive convenience yields during the pre-
financialization period, the convenience yields become negative on average during the post-
financialization (early 2000s onwards) period for most of the agricultural futures markets included in our 
study.  Overall, convenience yields in agricultural commodity markets have decreased on average during 
the post-financialization (post-2004) period and for some commodity futures markets like wheat and sugar 
have turned from positive to negative on average when moving from the pre-financialization period to the 
more recent financialization (of commodities) period. 
 
Figure 2 below shows the time series of the speculation index (SPECUL) for our set of agricultural 
commodity futures markets.  What is evident from Figure 2, is an upward trend of SPECUL series for all our 
set of agricultural commodity markets except the soybeans market, materializing around the 2004-2005 
period.  We additionally observe that the upward trend of the SPECUL series for corn, wheat, sugar and 
coffee futures markets coincides with the downward trend of the respective agricultural convenience 
yields (Figure 1).  
 
Figure 2 
Speculative Activity (SPECUL) in Agricultural Commodity Futures Markets 
 

 
 

Notes:  This graph shows the time series for the speculation indexes (percentage of non-commercial traders) in agricultural 
commodity futures markets.  The time series dataset is monthly and spans the period from January 1986 to February 2024.   
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SVAR Results 
 
In this section we report the results of our baseline SVAR model presented in Equations (2) to (4).  We 
base our analysis on the estimated Impulse Response Functions (IRFs) of the convenience yields to 
structural supply, speculative demand and hedging demand shocks.  Figure 3 below shows the estimated 
IRFs of agricultural convenience yields along with their 1-standard error bootstrapped confidence bounds 
using 1000 repetitions. 
 
Figure 3 
Responses of 3-Month Convenience Yields (CY3) to Structural Demand and Supply Shocks 
 

 
 
Note:  This figure displays the estimated orthogonalized IRFs of agricultural convenience yields to structural demand and supply 
shocks via our SVAR model presented in Equations (2) to (4).  The shaded areas represent the 1-standard error bootstrapped 
confidence intervals using 1000 repetitions. 
 
 

Figure 3 shows that the response of agricultural convenience yields to hedging demand shocks is always 
positive and significant.  These results are broadly in line with the theory of normal backwardation, 
showing that an unexpected shock in the hedging pressure increases the marginal convenience yield and 
ultimately leads to backwardations in agricultural commodity futures markets.  The positive effects of 
hedging demand shocks on convenience yields are similar in magnitude and persistence for the case of 
coffee and wheat futures markets, while they are shorter lived for soybeans and sugar markets. On the 
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other hand, our analysis shows that commodity supply shocks are not always inversely related with 
“inverse carrying charges” in agricultural commodity futures markets.  On the contrary, we find that for 
wheat and sugar commodity markets, a supply shortage of wheat and sugar leads to a persistent decline 
in wheat and sugar CY3 respectively.  The economic interpretation of this finding is not that the competitive 
storage model is not valid anymore, but the increased presence of speculators has changed their structure 
in a way in which the rising volatility decreases the speculative demand in agricultural commodity futures, 
ultimately leading to a decreasing convenience yield and incidences of backwardations in agricultural 
futures markets.6  Overall, our analysis indicates that the most important type of shock driving the much 
rarer backwardations in agricultural commodity markets is the hedging demand shock and not the 
commodity supply disruptions.   
 
Figure 4 
Responses of Speculative Activity (SPECUL) to Supply Shocks 
 

 
 
Note:  This figure displays the estimated orthogonalized IRFs of speculative activity (SPECUL) to structural supply shocks via our 
SVAR model presented in Equations (2) to (4).  The shaded areas represent the 1-standard error bootstrapped confidence 
intervals using 1000 repetitions. 
 
 

For coffee and soybeans markets, our SVAR analysis shows that a structural supply shock leads to an 
instantaneous increase in the respective CY3 one month after the initial shocks.  Our results for soybeans 
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and coffee futures markets verify those of the relevant literature on the competitive storage model, 
according to which a supply shortage increases the marginal convenience yield for holding commodity 
inventory.  In order to provide further empirical insights into the effects of commodity supply shocks on 
hedging and speculative pressure, we evaluate the response of hedging pressure (HP) and speculative 
trading (SPECUL) to commodity supply shocks.  In particular, Figure 4 above reports the estimated IRFs of 
SPECUL to agricultural commodity supply shocks. 
 
Figure 4 shows for the first time in the commodity literature that the speculative activity in all agricultural 
futures markets drops significantly after an unexpected commodity supply shock.  These results are the 
first to show that speculators in agricultural commodity futures markets reduce their exposures in those 
markets when faced with increasing commodity price uncertainty surrounding those shocks.  The 
economic underpinning of this result is that, while supply shortages might lead to increased demand for 
hedging (by commodity producers), they might also lead to decreasing demand for speculating in those 
markets.  In other words, while hedgers enter more massively in commodity futures markets in times of 
scarce inventories and of rising commodity price uncertainty following this scarcity of supply, speculators 
reduce their demand and risk exposure to agricultural commodities when faced with rising uncertainty 
surrounding the scarcity of supply.  
 
Conclusion and Extension 
 
In this paper we show that the convenience yields in agricultural commodity futures markets have declined 
over time, becoming significantly negative during the financialization period.  We show that the decline of 
agricultural convenience yields is attributed to the increased presence of speculative pressures in the 
respective agricultural commodity futures markets.  On the contrary, in contrast with implications of the 
competitive storage model, we show that agricultural convenience yields are not severely impacted by 
commodity supply shocks.  Overall, our analysis is broadly in line with the implications of the theory of 
normal backwardation, since we show that the hedging pressure has the most persistently positive effect 
on agricultural convenience yields compared to commodity supply shocks, leaving the hedging demand as 
the main factor explaining the less frequently observed backwardations in agricultural commodity 
markets.   
 
 

Endnotes 
 
1 In agricultural commodity markets, the empirical validity of the competitive storage model (inverted agricultural futures curve 
which occurs when inventory levels fall unexpectedly) has been extensively shown in the agricultural economics literature 
(Milonas and Thomadakis, 1997; among others). 
 
2 Speculators, which are typically financial traders like investment banks and hedge funds, are assumed to take net long 
positions in commodity futures.  Hence, according to the theory of normal backwardation, speculators demand a risk premium 
from hedgers (typically commodity producers aiming at hedging commodity price risk and thus take net short positions in the 
commodity futures market.)  There is already widespread literature providing econometric evidence in favour of the theory of 
normal backwardation for agricultural futures markets (Miffre, 2000; among others). 
 
3 The literature focusing on the financialization of commodity markets has extensively shown that financialization of 
commodity markets (defined as the large inflow of funds of institutional investors on commodity derivative markets) which 
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took place since the early 2000s onwards resulted in an increased cross correlation of price returns of seemingly unrelated 
commodity futures markets (Tang and Xiong, 2012; among others).   
 
4 Moreover, motivated by assumptions of the theory of normal backwardation, we additionally assume that structural shocks 
have an instantaneous effect on speculative and hedging demand.  Our assumption stems from the implications of the theory 
of normal backwardation, according to which speculators firstly enter commodity markets as risk takers (providing liquidity to 
the market) thereby taking the price risk offered by hedgers.  Hence, in our modelling approach, speculators react first to 
commodity supply shocks and hedgers react one month after observing the liquidity provision of speculators.  We base our 
analysis on the estimated bootstrapped orthogonalized Impulse Response Functions (IRFs) using 1000 repetitions.  
 
5 The number of allowed lags is chosen using the Akaike optimal lag-length criterion. 
 
6 However, when proxying the supply shock as an unexpected shock in commodity inventories, our results are in line with the 
implications of the Theory of Storage, with the effect of supply shocks becoming positive in the long run, but always much less 
in magnitude when compared with that of hedging demand shocks. 
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