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 This paper examines the possible effects of climate change 
on agricultural commodity prices such as changes in global 
temperature anomaly and CO2 emission. Climate is the one of the 
important determinant of agricultural productivity and this 
agricultural productivity would impact on food price in addition to 
the world economy. For this research, time series data sets have 
been used for the period from 1985 to 2012. OLS regression has 
been used for analysis and evaluated five products’ price in 
separate regression with quadratic equations. The analysis shows 
that the effect of climate change on agricultural commodity prices 
varies depending on the kind of agricultural product. However, the 
impact of climate change is same on both wheat and corn. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Agriculture is one of 
the most important parts of 
the global economy 
because of its numerous 
contributions including food. 
Crops such as wheat and 
corn are very important for 
the food and exports supply 
because they are becoming 
major components in the 
world grain market and they 
are needed for feeding 
animal to produce more 
meat and making world 
people healthier.  

  

§  There is a statistically significant relationship between weather  
     fluctuations and the prices of wheat and potatoes in Central Asia 
    (Mirzabaev & Tsegai, 2012) 
 
§  Unfavorable weather while harvesting reduced production of 

grains in 2006 and 2007, thus resulting in world record raised 
prices (Trostle, 2008) 

 
§  Climate change, especially those caused by increased 

greenhouse gases, was more likely to have less of an adverse 
impact on crop yields in mid and high latitude regions than crop 
yields in low latitude regions (Rosenzweig et al., 1993) 

 
§  When the concentration of atmospheric CO2 is doubling on crop  
    yield, it would cause to increase biomass and potential crop yield  
    while an increase in air temperature would lead to decrease   
    potential grain yield in Australia (Wang et al.,1992) 

§  Theory of Demand and Supply  
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-  This theory implies price response to inflation, GDP, world    
   population, climate change and agricultural land. 

 
-  If inflation, GDP and world population increase, the agricultural 

   commodity price will increase. 

-   If global temperature anomaly and CO2 emission increase, the 
    agricultural commodity price will increase while if agricultural land 
    decreases, the price will increase.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

§  336 observation 
§  5 agricultural products 
§  Monthly data (1985-2012) 

Abbreviation	   Variable	   Description	   Data Source	  
CPW	   Commodity price for 

wheat	  
FOB Gulf of Mexico, US$ per metric 

ton	  
Index Mundi 

	  
CPCR	   Commodity price of 

corn	  
FOB Gulf of Mexico, US$ per metric 

ton	  
Index Mundi	  

CPCT	   Commodity price for 
cotton	  

Average spot price in                             
US cents per Pound for Upland cotton 	  

Index Mundi 
	  

CPB	   Commodity price for 
banana	  

Central American and 
Ecuador, FOB U.S. Ports, US Dollars 

per Metric Ton	  

Index Mundi	  

CPO	   Commodity price for 
orange	  

Miscellaneous oranges  CIF French 
import prices, US Dollars per Metric 

Ton	  

Index Mundi	  

GLOTEMPA	   Global temperature 
anomaly	  

in 0.01 degree Celsius	   NASA	  

CO2	   Global CO2 emission	   parts per million, ppm	   NOAA	  

AGRLAND	   Agricultural land	   % of land area	   The World Bank	  
INF	   Inflation	   % change of price in U.S dollars	   The World Bank	  

GDP	   Global GDP	   $ Trillion	   The World Bank	  
POP	   World Population	   million	   GEOHIVE	  
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                       Wheat                       Corn                     Cotton                    Banana                    Orange   
 

 Variable              (1)              (2)              (1)              (2)             (1)              (2)             (1)              (2)             (1)               (2) 
GLOTEMPA      101.21      -51.90          82.09         -47.11      252.10***   194.2***      1064***      136.8          175.6          563.8* 
                         (77.55)      (72.64)       (60.87)        (58.22)     (40.46)       (41.69)       (265.1)       (267.1)       (287.6)        (304.4) 
GLOTEMPA2   -239.02***  -30.74       -172.49***     -6.20      -260.55***  -179.7***    -1049.5***   -143.5          -4.9            758.3** 
                         (79.68)      (73.12)       (62.54)        (58.60)     (41.57)       (41.97)       (272.3)       (268.9)       (295.5)        (306.4) 
CO2                 -119.91***   98.03***    -134.25***    37.74*     -69.31***    -25.66*      -474.57***   185.38*     -337.10***    -183.7* 
                         (13.20)      (26.48)        (10.36)       (21.22)      (6.885)      (15.20)       (45.11)        (97.37)       (48.94)         (111)  
(CO2)2             0.1641***  -0.1277***   0.1834***   -0.0504*     0.092***     0.033        0.6424***   -0.2183*     0.4608***     0.2347 
                        (0.0178)     (0.035)        (0.014)      (0.0283)    (0.0093)    (0.0202)      (0.061)        (0.129)      (0.0658)     (0.1480) 
AGRLAND                        -10.67                             -3.279                          0.16                            106.48***                       134.6*** 
                                          (7.222)                           (5.788)                        (4.145)                         (26.56)                          (30.27) 
INF                                    -0.433                            -3.485**                       4.16***                         -7.915                           20.467** 
                                          (1.993)                           (1.597)                        (1.144)                         (7.328)                          (8.353) 
GDP                                 10.922***                        9.3251***                     2.22***                        22.341***                         7.79 
                                          (1.157)                          (0.9273)                       (0.664)                         (4.255)                          (4.849) 
POP                                -0.3500***                       -0.2357***                    -0.059**                      -1.0385***                       0.2065 
                                          (0.045)                          (0.0365)                       (0.026)                         (0.167)                         (0.1907) 
 
# of obs               336           336             336             336             336           336             336            336             336           336         
\ Adj R2               33.3%       54.2%         45.9%          61.3%        40.1%       50.2%        26.4%        41.5%         21.0%       30.7%           
Asterisk indicate 1%(***), 5%(**), 10%(*)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

§  Hypothesis 
      𝐻↓10  : Global temperature anomaly has no impact on agricultural 
               commodity price 
      𝐻↓1𝑎  : Global temperature anomaly has impact on agricultural  
               commodity price 
      𝐻↓20  : CO2 emission has no impact on agricultural commodity price 
      𝐻↓2𝑎  : CO2 emission has impact on agricultural commodity price 
§  Econometric Model 

- Multiple Curvilinear Regression Model (Quadratic) 
𝐶𝑃𝑊↓𝑖𝑡 / 𝐶𝑃𝐶𝑅↓𝑖𝑡 / 𝐶𝑃𝐶𝑇↓𝑖𝑡 / 𝐶𝑃𝐵↓𝑖𝑡 / 𝐶𝑃𝑂↓𝑖𝑡  = 𝛼↓0  + 𝛼↓1 𝐺𝐿𝑂𝑇𝐸𝑀𝑃𝐴↓𝑖𝑡  +  
                                   𝛼↓2 𝐺𝐿𝑂𝑇𝐸𝑀𝑃𝐴↑2 ↓𝑖𝑡  + 𝛼↓3 𝐶𝑂2↓𝑖𝑡  + 𝛼↓4 𝐶𝑂2↑2 ↓𝑖𝑡              (1)      

𝐶𝑃𝑊↓𝑖𝑡 / 𝐶𝑃𝐶𝑅↓𝑖𝑡 / 𝐶𝑃𝐶𝑇↓𝑖𝑡 / 𝐶𝑃𝐵↓𝑖𝑡 / 𝐶𝑃𝑂↓𝑖𝑡  = 𝛼↓0  + 𝛼↓1 𝐺𝐿𝑂𝑇𝐸𝑀𝑃𝐴↓𝑖𝑡  +  
                                   𝛼↓2 𝐺𝐿𝑂𝑇𝐸𝑀𝑃𝐴↑2 ↓𝑖𝑡  + 𝛼↓3 𝐶𝑂2↓𝑖𝑡  + 𝛼↓4 𝐶𝑂2↑2 ↓𝑖𝑡  +          (2) 
                                   𝛼↓5 𝐴𝐺𝑅𝐿𝐴𝑁𝐷↓𝑖𝑡  + 𝛼↓6 𝐼𝑁𝐹↓𝑖𝑡  + 𝛼↓7 𝐺𝐷𝑃↓𝑖𝑡  + 𝛼↓8 𝑃𝑂𝑃↓𝑖𝑡  
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Global temperature Anomaly 
§   A deviation from a reference value (base year is from 1951 to 1980) 
§    For this data, two datasets are used 
       Datasets of Land surface temperatures from the Global Historical  
       Climate Network-Monthly / sea surface temperatures  
§   (+) anomaly is warmer than the reference value 
§   (-) anomaly is cooler than the reference value 
 

§  Equation 1 
  - Global temperature anomaly 
        The trend of the GLOTEMPA’s effect on the price of wheat, corn, cotton, and banana  
        is decreasing as GLOTEMPA gets larger while the orange price is insignificantly  
        correlated with GLOTEMPA. 
  - CO2 emission 
        The trend of CO2 emissions’ effect on the price of wheat, corn, cotton, banana, and 
        orange is decreasing as CO2 emission gets larger. 
 
§  Equation 2 
  - Global temperature anomaly 
        The price of wheat, corn, and banana is insignificantly correlated with GLOTEMPA  
        while the trend of GLOTEMPA’s effect on the price of cotton and orange is decreasing 
        as GLOTEMPA gets larger. 
  - CO2 emission 
        The trend of CO2 emission on the price of wheat, corn and banana is decreasing as 
        CO2 emission gets larger while the price of cotton and orange is insignificantly 
        correlated with CO2 emission. 

Trend – Increasing Trend 
Trend – Decreasing Trend 
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