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INTRODUCTION

METHODS

RESULTS AND INTERPRETATION

Lettuce market in the U.S.

Analysis was done following life cycle assessment
(LCA) technique, based on ISO Standards 14040 and

Inventory Analysis: Resource requirements

•
•
•

Total lettuce production in the U.S. in 2015 was 3.67
million metric tons. 1
Value of lettuce production in the U.S. (2017) – $1.5
billion.2
Mostly produced in California (CA) and Arizona ~71%and ~29%, respectively. 2
Distance travelled to reach the consumers in Ohio ~4000 km.

14044-2006 (Fig 1).7
Goal and scope definition

Inventory analysis

Impact assessment

Vacant lots in urban areas in the U.S.
•
•
•
•

U.S.
Ranking
7

Cities
Cleveland

22.9

8

Dayton

10.9

15.7

16

Toledo

10.1

21.1

19

Akron

9.8

15.7

20

Cincinnati

9.8

19.8

24

Columbus

9.4

52.9

Advantages of urban farming in vacant lots:
•
•
•
•

Reduce the number of vacant lots in urban cities.
Increase the economy of the community.
Decrease food miles by growing food locally.
Recycle food waste to produce compost.

Food waste in the U.S.
•
•

Irrigation demand was higher in conventional farming
due to lower annual rainfall and drier condition in CA.

•

Conventional farming used more fuel to deliver lettuce
longer distances to consumers in Ohio (Fig. 2).

•

Minimal fuel was used for establishment of the farm in
urban farming, and other operations (planting,
weeding and harvest) were performed manually.

Goal and scope definition
Functional unit: 1 kg of lettuce in market.
System Boundaries: “Cradle-to-gate” approach includes
processes involved in lettuce production (i.e. the cradle) to lettuce
delivered to the market (i.e. the gate) (Fig. 2).

Scenarios
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Fig 1. Framework for LCA

A Vacant lot is a neglected parcel of property that has
no buildings on it.
Average vacant lots in major U.S. cities has been
increasing in recent years.3,4,5
Ohio has 6 cities within top 25 cities with highest
percentage of vacant lots (Table 1). 5
Vacant lots can be potentially used for urban farming.
Table 1. Vacant cities in Ohio in 2012

Interpretation

•

136,000 metric tons of food is tossed out in the
U.S. each day.6
Approximately, 6.3% (2.4 million metric tons) of
food waste was composted in 2017.6

OBJECTIVE
Compare life cycle greenhouse gas emissions of lettuce
grown in an urban farm in Ohio to conventionally grown
lettuce in California.

Irrigation scenarios:
• For conventional farming (Conv)
– Ground water pumping
• For urban farming (Urb)
– City water (CW)
– Rainwater harvesting (RW)
Fertilizer use scenarios:
• For conventional farming
– Chemical fertilizer (CF)
• For urban farming
– Chemical fertilizer (CF)
– Compost generated from food waste (C)

Inventory analysis
Data sources
Primary data:
• Urban farming communities and field visits
Secondary data:
• Literature 8,9
• Environmental Protection Agency (EPA) reports
• GREET database.10

Impact assessment
Impact category: Greenhouse gas emissions (GHGe)
expressed in kg CO2 equivalent (kg CO2 e)

Fig 3. Emissions for different lettuce farming scenarios
(see ‘Scenarios section’ for notation of scenarios)

CONCLUSIONS
•
•

Fig 2. Resources requirements for different operations
under different farming scenarios

GHG emissions of lettuce production
•

GHGe was reduced by 69-82% in urban farming (Fig 3).

•

Conventional lettuce farming had GHGe of 0.55 kg
CO2e per kg lettuce.

•

Transportation contributed to almost 70% of the total
emissions followed by fertilization (~13%) and irrigation
(~11%).

•

Larger irrigation water demand in CA followed by high
GHGe associated with electricity used to pump water
resulted in high emissions.

•

For urban farming, high-tunnel construction and
composting were the main contributors for GHGe.

•

An emission credit (0.07 kg CO2e per kg lettuce) was
assigned to the compost use for avoiding the use of
chemical fertilizer.

•

Reducing the food miles by growing the food locally can
significantly reduce GHGe.
Using compost produced from food waste in urban farms
can provide environment-friendlier alternative to chemical
fertilizers.
Urban farming can be a way to reduce GHGe of food, as
well as improve food security and economic activity utilizing
vacant lots in Ohio cities.

BROADER IMPACTS
• Lettuce farming in only 30% of the available vacant lots in
Ohio can produce 126,550 metric ton of lettuce, enough for
Ohio. Lettuce worth $461 million (retail value) can be
produced in Ohio.
• Lettuce production at this scale can reduce its carbon
footprints by around 65,000 metric ton CO 2e, which is
equivalent to emissions from ~257 million km driven by an
average passenger vehicle.
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