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 Brief Overview of California agriculture

 Two specific case studies: 
◦ 1. A Federal Marketing Order for Pistachios

◦ 2. The Dairy Sector in the Australian-US Free Trade 
Agreement

 Discussion



 Pistachios:  Brunke, H., J. M. Alston, R. S. Gray, and D. A. 
Sumner.  “Industry-Mandated Testing to Improve Food 
Safety: the New US Marketing Order for Pistachios.”  
German Journal of Agricultural Economics.  Special Issue 
on Food Quality, Incomplete Consumer Information and 
the Role of Markets and the State, (53)8, 2004.  Available 
at: 
http://aic.ucdavis.edu/research1/GermanPistachiosOnline
Draft10-25-04.pdf

 AUSFTA (dairy): Alston J.M., J.V. Balagtas, H. Brunke, and
D.A. Sumner.  “Supply and Demand for Commodity 
Components: Implications of Free Trade versus the 
AUSFTA for the U.S. Dairy Industry.” Australian Journal of 
Agricultural Economics, V. 50 (2), p 131-152, June 2006





 Almonds, Walnuts, Pistachios

 Dates, Figs

 Grapes, Raisins

 Peaches, Prunes

 Sweet Rice, Artichokes

 Pomegranates







 Objectives

 Pistachio production in the world

 Marketing Orders in the United States

 Mycotoxins: A threat to food safety 

 Industry Collective Goods and Food Safety

 Model, Simulation, Results



 Examine the rationale behind marketing orders for food 
safety assurance

 Identify benefits and costs of an order to producers, 
consumers and the nation
◦ Identify specific sources of benefits and costs for producers and 

consumers of pistachios

 Illustrate with case study of federal marketing order for CA 
pistachios 
◦ Develop a model to simulate pistachio markets with and without the 

new federal marketing order



Source: United States Department of Agriculture





 CA produces 99% of U.S. Pistachios

 U.S. accounts for 20-25% of world supply.

 California industry is young (~35 years)

 California production has grown more than 200-fold 

between 1976 and 2010 to 
◦ 240,000 metric tons from 55,000 ha

◦ valued at about $600 million or 

◦ $9000 per hectare





 State and Federal Marketing Orders are legal 
instruments

 Collective action to solve marketing problems

 All marketing orders are initiated by 
producers

 Apply to defined geographic area

 Approved by referendum (2/3 majority)



 Financed through assessment ($0.04/pound)

 Generally used to fund authorized activities 
(R+D, promotion, quantity and/or quality 
control, …)

 Federal orders generally can cover more than 
one state and aim at quality and quantity 
control, while state MOs usually aim more a 
promoting and research.



Sets standards for quality through 

 maximum aflatoxin levels, 

 maximum limits for defects, 

 minimum size requirements 

Also requires mandatory inspection and

certification. 



 Promotion programs aim to enhance demand every 

year (and benefit can be compared to annual check-off)

 Pistachio program experiences annual benefit from 

higher demand through certification, but another part of 

the benefit stems from reducing the odds and severity 

of a negative shock that does not happen every year



 Aflatoxin is a poison in naturally occurring mold

 Causes liver damage (aflatoxicosis); cancer? 

 EU ban on Iranian pistachios in 1997 for three months; 

demand impact much longer

 Since 1997, numerous cases of high aflatoxin levels around 

the world, but none in pistachios in the United States



 Collective goods in the industry
◦ Public good role in standardized grades in that they 

reduce transaction costs

◦ Also public good in quality regulation when quality 
is hidden and markets can be spoiled 

◦ Also, because one consumer’s experience with the 
quality of one supplier will directly affect that 
consumer’s future demand for pistachios from that 
supplier and other suppliers as well



 Regulations over visual standards are less 
easily justifiable as public good. However, 
there is because small and damaged nuts are 
more likely to be affected by aflatoxins, and 
thus nuts are no removed. 

 Food safety as well as collective good element
◦ Maximum aflatoxin level prevents food scare

◦ Prevent negative publicity that may affect other 
food industries as well



 Voluntary action by individuals provide less 
safety than is optimal

 Individual action will not work unless the 
whole industry matches the action

 Individual farms have incentive to keep cost 
low, which is classic free rider problem



 first, there is little brand identification and a 
bad experience or only hears negative news 
and thus not a specific supplier would be 
affected by the industry as a whole.

 second, pistachio consumption is often 
infrequent and irregular; thus a food safety 
event involving pistachios may lead to 
consumers simply not buying any pistachios 
anymore.



 Public health
 Aflatoxin is a potentially deadly poison

 Government sets standards of maximum tolerable levels

 A food-safety event affecting demand could arise 
because of
 actual evidence of death or illness

 heightened concern because of publicity about high levels of 
aflatoxins in other products or in other countries

 Industry collective good can reduce the odds of a food 
safety event



Objective:

 Simulate production, prices and allocation among 

markets for Cali pistachios 50 years ahead

 Stochastic element because yields vary over time and 

also aflatoxin events occur at random

 Through 250 draws of future time paths of yields we 

estimate impact of MO on various measures (both on 

average or expected value and the range of outcomes

 Assess the cost and benefits of the introduction of the 

MO on producers and consumers



 Linear equations representing domestic and export 

demands and storage demand are specified using 

estimates of elasticities and data on market share 

quantity and prices. 

 Model is solved by equating total demand with the 

exogenous quantity and solving for price; this is done 

with and w/o the MO in place for all 250 draws and all 

50 years and those results can then be used to calculate 

costs and benifits

The Model: Specifics



Illustration of Supply and Demand 
Shifts
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 Plantings depend on expected present value of 
revenue per acre
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• Bearing acreage equals on last year’s 
acreage minus removal plus new plantings 
(7 years ago)

• Yield grows (y) and faces proportional 
shocks (u)



Modeled are:
-domestic demand (DD), export demand 
(DE) and storage demand (DS), 
all of which are linear with parallel shifts



 The cost of testing is borne initially by processors, like 

a per unit tax

 Cost is different among processors

 Measured carefully and precisely using detailed 

sources

 The weighted average cost is $0.0035/lb



 Higher standard means lower probability of a food 

safety event
 This is represented as lower odds of a negative demand shift

 Inspection and certification results in improved 

consumer confidence
 This is represented as increased demand in every year (increased 

willingness to pay = 1 cent per pound ~ 1%)



 30% decrease in domestic demand

 some decrease in export demand

 shock decays by 30% per year 

 probability of an event:

◦ Without marketing order 4%

◦ With marketing order 2%



Shock in 2025

Back to normal 
in 2035



 Measures of benefits include
◦ Consumer Surplus (CS) 

◦ Producer Surplus (PS)

◦ National Surplus (NS = PS + CS)

 Annual benefits are discounted back and expressed in 
present value terms. 

 Benefit-cost ratios: 
◦ present value of producer net benefits divided by

◦ present value of the producer incidence of the costs of 
compliance



 Increases in
◦ bearing acreage, 1.4% (1,866 acres)

◦ production, 1.7% (12.6 million lbs)

◦ domestic consumption, 2.9% (11.5 million lbs)

 Surplus changes (PV)
◦ NS = $234 million 

◦ PS = $  69 million 

◦ CS = $165 million  

◦ Foreign Surplus decreases $25 million

 Total cost of compliance = $37 million



 Increases in
◦ bearing acreage, 1,279 – 2,716 acres 

◦ production, 8.63 – 18.31 million lbs

◦ domestic consumption, 8.15 – 16.9 million lbs

 Surplus changes (PV)
◦ NS = $159 - $350 million 

◦ PS = $ 50 - $104 million 

◦ CS = $110 - $165 million  

◦ Foreign Surplus decreases $19 – $36.5 million

 Total cost of compliance = $35 – $38 million



 Benefit Cost Ratios for Base Case Parameters
◦ 13.5 for domestic producers

◦ 6.9 for the United States 

◦ 6.7 for the world. 

 Sensitivity analysis of “high- and low-impact” scenarios 
=> benefit-cost ratios are generally greater than 5:1 and 
often greater than 10:1

 Compelling evidence that producer benefits are greater 
than producer costs of the marketing order regulations



 Collective action can serve as useful tool to guarantee a 

safer food product

 The analysis of the pistachio marketing has shown that 

it is expected to generate net benefits for both U.S. 

consumers and U.S. producers

 Future Steps: In three years, we will conduct ex-post 

study to see if the results obtained here hold up



 Pistachio industry structure may provide a 
different explanation of what is going on 
here.

 What if one producers/handler controls 50 
percent of production? 

 What would be his incentives to pass this 
marketing order? 


