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Worldwide Market and Welfare Impacts From Introducing GM Oranges to Manage Citrus Greening
Ariel Singerman1 and Sergio Lence2

1Food and Resource Economics Department, University of Florida      2Department of Economics, Iowa State University  

To provide an ex-ante analysis of the market and welfare effects 
arising from the potential introduction of GM orange juice in the 
U.S. market in response to HLB

• Brazil and the U.S. are the largest producers of orange juice 
worldwide. Florida, in turn, is the largest orange producing 
state in the U.S. 

• A bacterial disease known as citrus greening or 
Huanglongbing (HLB) is jeopardizing the Florida citrus 
industry

• HLB negatively affects yield, fruit size and quality, tree 
mortality, and cost of production

• Since HLB was found in Florida, orange acreage and yield in 
the state decreased by 26% and 42%, respectively. While on-
tree prices for oranges have increased from $2.85 to $7.24 a 
box (USDA-NASS, 2014), the cost of production per box has 
increased three-fold (University of Florida, CREC, 2014) 

• To date, there is neither a cure nor an economically viable 
option for managing HLB infected trees 

• At present, the impact of HLB in Brazil is not as dramatic as in 
the U.S. Despite its lower spread relative to Florida, HLB still 
imposes a significant economic burden on Brazilian producers 
(Belasque et al., 2010)

On the demand side:

• The U.S. and the E.U. are the top two global consumers of 
orange juice. The latter is the world’s largest importer, 
sourcing 85% of its imports from Brazil

• The U.S. also imports orange juice from Brazil; imports have 
been increasing in recent years to compensate for lower 
domestic production (USDA-FAS, 2014; 2015)

Genetically modified (GM) trees potentially represent – at least 
for some stakeholders of the Florida citrus industry – a 
straightforward solution to HLB
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We use a spatial equilibrium model to analyze changes in 
market variables and welfare gains and losses in four regions; 
namely, the U.S., Brazil, the E.U., and the rest of the world 
(ROW). 

We adapt the consumer model proposed by Moschini (2015). 
Consumers have heterogeneous preferences for quality within a 
vertical product differentiation preference structure with unit 
demand. 

𝑈 = #
𝜃𝑞& −𝑝& 					
𝜃𝑞*+ − 𝑝*+
0																			

						 (1)

We derive the following thresholds for consumption, 𝜃-≡ (𝑝& −
𝑝*+)/(𝑞& − 𝑞*+) and 𝜃2 ≡ 𝑝*+/𝑞*+ and consider the case in which 
0 < 𝜃2 ≤ 𝜃-≤ 1. Hence, consumers with 𝜃 ∈ [𝜃8,1] buy 
conventional juice, those with 𝜃 ∈ [𝜃2, 𝜃8]buy GM, and those 
with 𝜃 ∈ [0, 𝜃2] buy no orange juice. Assuming a population of M 
consumers, the aggregate market demand functions are:

																											𝑋&<= 𝑀 1− (>?@>AB)
(C?@CAB)

(2)

																									𝑋*+< = 𝑀 (>?@>AB)
(C?@CAB)

−>AB
CAB

(3)

For the supply side, we adopt a model similar to that of 
consumers:

𝜋 = #
		𝑝& − 𝑤&(1 + 𝛾)						
𝑝*+ 	− 𝑤*+(1 + 𝛾)	
0																															

						 (4)

derive thresholds 𝛾H ≡ >?@>AB
I?@IAB

−1 and 𝛾2 ≡
>JK
IJK

−1	 Thus, 

assuming that 0 < 𝛾H	≤ 		𝛾2 ≤ 1 such that producers with 𝛾 ∈
[0, 	𝛾L] will produce conventional,  𝛾 ∈ 	𝛾L	,𝛾2 will produce GM,
𝛾 ∈ [𝛾2, 1] will produce nothing.

The aggregate market supply functions with Conventional and 
GM co-existence are:

																															𝑋MN= 	𝑁 (>?@>AB)
(I?@IAB)

− 1 	 (5)

																												𝑋*+N =𝑁 >JK
IJK

− (>?@>AB)
(I?@IAB)

(6)
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Parameters are calibrated so that the model yields prices and quantities for 
year 2013/14 


