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The study aims to understand & address the environmental 
challenges of fresh market tomato production, as well as identify 

strategic opportunities for improving the environmental 
efficiency of protected crop systems in Southern Ontario. 

§ Canadian agricultural sector has significant externalities on the environment 
that must be measured and mitigated

§ A critical challenge for agriculture is figuring out how to improve the yield of 
food without increasing GHG emissions

§ Fresh market tomatoes (Lycopersum esculentum) represent an important 
part of Canada’s agricultural production system(1) and are being used as a 
case study crop in this paper

§ Most of the Canadian fresh market tomatoes produced are grown in 
protected crop systems in Southern Ontario(1)

§ Tomato farming is notorious for high GWP and CED, especially in winter 
months given the heat required for production(2)

(a) Examine the environmental factors of tomato production in 
high tunnels, greenhouses, and vertical farming
i. Global Warming Potential (GWP) 
ii. Cumulative Energy Demand (CED)
iii. Water Footprint (WF)

(b) Analyze the key trends, challenges, and opportunities of each 
production system within literature

(c) Determine how tomato production systems  in Southern 
Ontario can reduce their environmental impact

Methodology

Table 1. Total production method averages for GWP, CED, & WF per 1 kg of produced 
tomatoes across global literature. 

Part 1: Examining Environmental Factors

Part 2: Identifying Challenges, Opportunities, & Trends 

Table 2. Summarized trends shown across literature addressing main challenges and 
key opportunities of tomato production for each cropping method.

§ GWP & CED represented the highest concern for 
vertical farming & greenhouses, whereas WF 
represented the largest environmental impact for 
high tunnels

§ Production performance for greenhouses was 
significantly influenced by geographic location – i.e., 
colder climates have much greater CED & GWP 
compared to more temperate/ warmer regions.

§ Further variation is shown within all results due to 
different technological complexity or resources used 
(heating systems, type of fuel source, structure 
materials, +  use of hydroponics)

Research Design
§ A systematic review & environmental 

scan of literature was conducted
§ Total reference literature à n=56

Scope & System Boundary 
§ The study focused on commercially 

produced tomatoes with a functional 
unit (FU) of 1 kg of tomato produced 
at farm gate 

Environmental Challenges in Southern Ontario: 
HT à Risk of material damage in harsher climates(3) & 
inefficient water use(4)

GH à High energy demand for year-long heating + the 
majority type of fuel used is NG(5)

VF à High electricity consumption from artificial lighting 
& climate control systems(6)

How to Increase Environmental Efficiency:
HT à Water use efficiency via water soil sensors, 
recycled wastewater, & integrating hydroponic systems(7)  

+ improving the lifespan/impact of materials(8) 

GH à Optimize solar input & reduce heat loss through 
innovative passive designs (shape, orientation, & north 
wall characteristics)(9) + alternative energy sources(5) 

VF à Retrofit abandoned buildings to farming facilities 
with integrated renewable energy(6) + use LED lighting(10)

§ This study highlights the environmental impacts of fresh market tomato 
production and provides insights for growers/consumers on how to improve the 
sustainability of protected crop systems in both Southern Ontario and globally. 

§ The results show potential challenges and innovative strategic techniques 
within HT, GH, and VF to help reduce tomato production GWP, CED, and WF 
impacts. 

§ By utilizing these opportunities, the agricultural industry can reduce its negative 
impact on the environment and shift towards more sustainable agricultural 
practices in the future. 
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