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Three Global Issues Pushing The Three Global Issues Pushing The 
Local Food Movement Local Food Movement 

•• Oil DepletionOil Depletion

•• Climate ChangeClimate Change

•• Population GrowthPopulation Growth



Four Elements of Global Oil Four Elements of Global Oil 
DepletionDepletion

•• Peaking of global oil productionPeaking of global oil production

•• Demand outracing supplyDemand outracing supply

•• Producer withholding (peak exports)Producer withholding (peak exports)

•• Much higher energy pricesMuch higher energy prices



Common Local IssuesCommon Local Issues
(Political, Economic and (Political, Economic and 

Environmental)Environmental)
•• Growing interest in local food productionGrowing interest in local food production
•• Growing concern over environmental and                        Growing concern over environmental and                        
health issues:health issues:

••Water qualityWater quality
••Field crop contaminationField crop contamination
••PesticidePesticide--free producefree produce
••Food security, diversity of supplyFood security, diversity of supply



Role for Controlled Environment Role for Controlled Environment 
Agriculture (CEA) in New York State Agriculture (CEA) in New York State 
Production of Fruits and VegetablesProduction of Fruits and Vegetables

•• A complement to seasonal field production and      A complement to seasonal field production and      
low tech greenhouse production agriculture low tech greenhouse production agriculture 

•• In response to local demandIn response to local demand



Two Current Trends are Boosting New York Two Current Trends are Boosting New York 
State Production of Fruits and VegetablesState Production of Fruits and Vegetables

•• Controlled Environment Agriculture (CEA) Controlled Environment Agriculture (CEA) 

NYSERDA focus for production agriculture R&D NYSERDA focus for production agriculture R&D 

•• Modified Environment Agriculture (MEA)Modified Environment Agriculture (MEA)

Includes low tunnel and high tunnel field Includes low tunnel and high tunnel field 
applications and low tech greenhouses where the applications and low tech greenhouses where the 
plant environment is protected to reduce the plant environment is protected to reduce the 
impacts of weather extremes, but otherwise impacts of weather extremes, but otherwise 
offers minimum control of the plant growing offers minimum control of the plant growing 
environment.environment.



Why CEA?Why CEA?
Local productionLocal production
Consistent production every day of the yearConsistent production every day of the year
Consistent high qualityConsistent high quality
Food securityFood security
Almost no environmental dischargeAlmost no environmental discharge
Almost no pesticides used (biological control)Almost no pesticides used (biological control)
No contact with animal manures (no E coli)No contact with animal manures (no E coli)
Can operate under HACCP principlesCan operate under HACCP principles
(Hazard Analysis Critical Control Points)(Hazard Analysis Critical Control Points)



The NYSERDA Perspective on The NYSERDA Perspective on 
Controlled Environment Agriculture Controlled Environment Agriculture 

CEA Supports a Sustainable EconomyCEA Supports a Sustainable Economy
•• Complements renewable energy resource developmentComplements renewable energy resource development
•• A strategy for carbon managementA strategy for carbon management
•• Keeps food dollars in local economyKeeps food dollars in local economy

CEA industry in New York will benefit from strong energy CEA industry in New York will benefit from strong energy 
efficiency and peak load management practicesefficiency and peak load management practices

Reduced dependence on Oil ImportsReduced dependence on Oil Imports
•• An energy policy priorityAn energy policy priority



Average Distances Shipped for Selected Average Distances Shipped for Selected 
Produce Consumed in New YorkProduce Consumed in New York

All Utilized in NY State

Inside NY State

Outside NY State, All

Outside NY State, Foreign

Outside NY State, US

Geographic source

5202,9532,0262,7422,897

100100100100100

2,9952,9802,2242,8942,956

6,4582,8222,8792,8502,850

2,6152,9831,6952,8972,962

milesmilesmilesmilesmiles

AppleLettuceTomatoStraw-Spinach

FreshHead FreshFreshFresh

Average distance shipped -- miles



Baseline Energy Data: Baseline Energy Data: 
Out of State vs. Local CEA LettuceOut of State vs. Local CEA Lettuce

Field     CEAField     CEA
MJ/kg Total energy                                        15MJ/kg Total energy                                        15--2020 6161--116116
MJ/kg Liquid fuel                                           15MJ/kg Liquid fuel                                           15--20   3.920   3.9--7.47.4

Field energy reflects primarily travel distance to NYField energy reflects primarily travel distance to NY
CEA energy has three variables:CEA energy has three variables:

1. Supplemental light adds energy1. Supplemental light adds energy
2. CO2 reduces energy2. CO2 reduces energy
3. Shorter season reduces energy3. Shorter season reduces energy



Estimated Total Energy for New Estimated Total Energy for New 
York Consumption (MJ/kg)York Consumption (MJ/kg)
Tomato      Boston Lettuce Baby Spinach  Apple  Iceberg  StrawbeTomato      Boston Lettuce Baby Spinach  Apple  Iceberg  Strawberryrry

2.62.65.65.65.85.889899.69.6979710.810.866667.57.5NYNY

1616--18181010--16161111N/AN/A1515--2727CaCa--
nada          nada          

7979

1515--2020222299--1717All Out All Out 
of of 
StateState

181816162424N/AN/A2727N/AN/A1919N/AN/A1717Calif.Calif.

FieldFieldFieldFieldFieldFieldGreenGreen
househouse

FieldFieldGreenGreen
househouse

FieldFieldGreenGreen
househouse

FieldFieldSourceSource



Life Cycle Assessment Life Cycle Assessment 
Conclusions for New York StateConclusions for New York State

1.1. NY field crops, in season, use less oil and NY field crops, in season, use less oil and 
total energy than imports.total energy than imports.

2.2. NY CEA production uses more total NY CEA production uses more total 
energy but less oil than imports.energy but less oil than imports.

3.3. CO2 emissions are always higher in CEA CO2 emissions are always higher in CEA 
scenarios, compared to field production, scenarios, compared to field production, 
based on assumptions (natural gas based on assumptions (natural gas 
heating and NY grid).heating and NY grid).



Life Cycle Assessment Limitations Life Cycle Assessment Limitations 
for CEA/MEA in New York State for CEA/MEA in New York State 

1.1. Energy efficiency improvements for CEA Energy efficiency improvements for CEA 
and MEA remain.and MEA remain.

2.2. Renewable energy can reduce fossil Renewable energy can reduce fossil 
energy/CO2 burden of CEA and MEA.energy/CO2 burden of CEA and MEA.

3.3. NY MEA greenhouse production data is NY MEA greenhouse production data is 
missing from this analysis (missing from this analysis (egeg., Sun ., Sun 
Works, Modern Landfill).Works, Modern Landfill).

4.4. NonNon--energy drivers will push CEA and energy drivers will push CEA and 
MEA development in New York.MEA development in New York.



Is Local Field Production Enough?Is Local Field Production Enough?

3,4504,0773,8601,090432All Utilized in NY State

2,95038360599Inside NY State

5004,0393,5001,031423Outside NY State, All

49791,5637920Outside NY State, Foreign

4513,9601,937952403Outside NY State, US

1000 cwt1000 cwt1000 cwt1000 cwt1000 cwt

AppleLettuceTomatoStraw-Spinach

FreshHead FreshFreshFreshGeographic source

Quantities shipped -- 1000 cwt



Demand Factors Favoring CEA Demand Factors Favoring CEA 
and MEAand MEA

1.1. Growing demand for local produce Growing demand for local produce 
may overwhelm existing growers.may overwhelm existing growers.

2.2. Factors driving demand growth are Factors driving demand growth are 
strong trends:strong trends:

•• Water qualityWater quality
•• Field crop contaminationField crop contamination
•• PesticidePesticide--free producefree produce
•• Food security, diversity of supplyFood security, diversity of supply
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