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Land use change impacts of vegetable oils

Land use change emissions only are shown. This figure does not 
include direct fuel processing and transport emissions or other 
agricultural changes. All results shown with 30 year ammortization.



1/3 new palm plantations on drained peat soils

Miettinen et al., 2012



Peat drainage results in massive CO2 loss

Page et al., 2011



Vegetable oils are similar in many uses



Vegetable oil markets linked



US: palm oil increase tracks soy oil use



Changes in US non-biodiesel oil consumption
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Trans fats phase out
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Trans fats labelling 
regulation released

Trans fats labelling 
mandatory; Crisco phase out

FDA decision 
trans fats not safe

Trans fat ban



Palm oil is similar to hydrogenated soy and 
canola

Nutrition information from Crisco’s website



§ Palm oil, coconut oil
§ Mixture of fully hydrogenated and non-

hydrogenated soybean oil
§ Partially hydrogenated soybean oil with high 

pressure process to reduce trans fats below 
labelling limit

Multiple solutions to avoiding trans fats



US palm oil imports vs. soy oil price
2000-2016
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US palm oil imports vs. soy oil price
2000-2016
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We’d expect to see a 
negative relationship 
due to trans fat phase-
out



EU: palm oil imports rise with biofuel mandate



Changes in food consumption in the EU

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

2000 2005 2010 2015 2020Co
ns

um
pi

on
 in

 fo
od

 (m
illi

on
 to

nn
es

)

Palm oil Rapeseed oil Soy oil Sunflower oil



0

1000

2000

3000

4000

5000

6000

7000

8000

0 10 20 30 40 50

Pa
lm

 o
il i

m
po

rts
 (k

to
nn

es
/y

ea
r)

Rapeseed price (Euros/100kg)

EU palm oil imports vs. rapeseed price
2000-2016



§ ICCT commissioned economists at University of 
Foggia, Italy

§ Estimate own-price and cross-price elasticities for 
vegetable oils in EU, US

§ Regression analysis using instrumental variables 
(IVs)

Santeramo (2017)



Instrumental variables enable more accurate 
estimation of elasticity value
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Demand affects supply, but supply also affects 
demand: difficult to disentangle
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What if these soy oil 
prices are high 
because of drought in 
SE Asia, reducing 
palm oil supply? 

Biased 
estimate



IVs allow us to predict demand independently 
of supply, then estimate supply response

0

200

400

600

800

1000

1200

1400

1600

0 10 20 30 40 50 60

Pa
lm

 o
il i

m
po

rts
 (k

to
nn

es
/y

ea
r)

Soy oil price (cts/lb)

Biased 
estimate

Corrected 
estimate

Prior year supply shocks (which 
determine year-on-year soybean 
stocks, allow estimation of soy oil 
prices independent of palm oil 
supply changes



§ How do we know palm oil increase is due to soy oil 
prices and not because of some third factor (e.g. global 
population increase) increased demand for both?

Using instrumental variables also allows us to 
tease apart cause and effect

Scenario 1: no substitution Scenario 2: substitution
Cause Global population increase, 

people eating both more soy 
oil and more palm oil

Changes in soy oil price drive 
changes in palm oil imports 
through substitution

Instrumental 
variable

Past soybean production 
affects soy oil price through 
stock changes but not palm 
oil supply

Past soybean production 
affects palm oil supply indirectly 
through soy oil supply

Result of analysis Weak or no correlation Significant correlation



SUPPLIED QUANTITY
Soy oil Canola oil Palm oil

ESTIMATED
PRICE

Soy oil 0.356***
(0.122)

0.471
(0.372)

3.157***
(0.654)

Canola oil 0.120
(0.076)

1.1814***
(0.233)

0.923
(0.714)

Palm oil 1.040***
(0.409)

Results for United States
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Results for United States

Soy oil price has weak 
effect on soy oil 
production

Soy oil price drives 
palm oil imports
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SUPPLIED QUANTITY
Soy oil Rapeseed  

(canola) oil
Palm oil Sunflower 

oil
ESTIMATED
PRICE

Soy oil -4.960***
(2.307)

-3.869*
(2.032)

-1.947
(1.569)

-0.236
(1.313)

Rapeseed 
(canola) 
oil

0.624
(0.679)

4.055***
(0.593)

3.015***
(0.569)

0.931*
(0.488)

Palm oil 0.698
(0.472)

Sunflower 
oil

0.305 
(0.425)

-0.145
(0.331)

Results for European Union
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Results for European Union

Rapeseed oil price 
drives palm oil imports

Rapeseed oil price 
does drive rapeseed 
expansion



Effect of palm substitution in Valin et al. (2015)

“No palm substitution” LUC emissions estimated from 
results in Valin et al. (2015)
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Effect of palm substitution in Laborde (2011)



§ Vegetable oil substitution is an important 
parameter in ILUC modeling

§ Vegetable oils can be substituted in many uses
§ Trans fats trends do not explain the rise in palm oil
§ Instrumental variable analysis allows us to 

estimate significant and relatively high elasticities 
of palm oil supply to soy oil price in the US and 
rapeseed oil price in the EU

§ Higher soy and rapeseed biodiesel demand will 
likely increase palm oil supply and exacerbate 
tropical deforestation and peat drainage

Conclusions
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stephanie@theicct.org


