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Arable land for food production is limited
Global land use for food production

71% Ocean

361 Million km?*
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i 28 Million km?
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Land surface
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39 Million ki [
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1% Urban and built-up land 1% Freshwater
This includes settlemants and infrastructura  Lakes and rivers.
1.5mkm?  1.5m km?

Agricultural land

Global calorie supply

Global protein supply

Data source: UN Food and Agriculture Organization (FAO)
OurWorldinData.org - Research and data to make progress against the world’s largest problems Licensed under CC-BY by the authors Hannah Ritchie and Max Roser in 2019.
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Food
demand is
growing
and so are
the
challenges

Energy - Quality - Controllability=

LIt e

L wiitiive in
" urban areas
: &ear
‘2@5@ i
The worlel) tion L

is axpected to grow to

Address climate change and

oo
W

R

N B e

R

propla [iving in rural sreas;
ave stlll axtremely poor Loday

Kl

W ¢

R T ‘_

intensification of natural hazards [0

Eradicate extreme poverty
and reduce inequality

! people ar= chronically hungry ﬂ suffer micronltylant [| ||

" Increasein Sub-Saharan

The future

of food and
agriculture

Sustainably improve
agricultural productivity
to meet increasing demand
will grow increasinig food demand is worsening
m;:remmn for nalural runurr_u.

The numberal |
will dramatically

Ensure a sustainable ] L

Africa and South Asia -
natural resource base &

-

nge :

and llvestock production,
fish stocks and fizheries

el

Incraasing fossil energy
GHG emissions are
exacerbating climate change

e ea s E R

P ﬁoit

| 5 R Y .
e

¥

= AR empy

are intreasing

deficiéncies warldivlde




We need to minimize our negative impacts

What are the environmental impacts of food and agriculture?

Greenhouse Gases Land Use Freshwater Use Eutrophication Biodiversity
26% cf global 50% of global habitable 70% of global 78% of global ocean  94% mammal biomass
greenhouse gas emissions (ice and desert-free) land  freshwater withdrawals & freshwater pollution {excluding humans)

Wild mammals (6%)

Industry (19%) Other sources

22% global
eutrophication
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Households (11%)
Forests, urban area,
shrubs, freshwater
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38.7 billion tonnes CO.eq
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Data sources: Poore & Nemecek (2018); UN FAQ; UN AQUASTAT; Bar-On et al. {2018).

OurWorldinData.org — Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Hannah Ritchie.
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Including greenhouse gas emissions
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Global greenhouse gas emissions {rom food production

Global Emissions Retail: 3% of food emissions
52.3 bilion tonnes of carbon dioxide equivalents ckaging: of food em ns

Supply chain
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Livestock and fisheries
Livestock & fish farms 319

i e
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Crop production
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6% of global greenhouse gas emissions come SN
from food losses and waste

Emissions from food that is never eaten
accounts for 6% of total emissions

in Data

Lostin Consumer Food eaten
supply chains  waste

' Food production is responsible for 26% of global greenhouse gas emissions

Note: One-quarter of food emissions comes from food that is never eaten:15% of food emissions from food lost in supply chains; and 9% from consumer waste.
Data source: Joseph Poore & Thomas Nemecek (2018). Reducing food's environmental impacts through producers and consumers. Science.
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Hannah Ritchie.



CEA is part of the solution

* Year-round production
« Weather-resistant facilities

» Lower-water usage, but potentially
high energy loads

* May decrease food waste
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The current state of the art

» Photosynthetic Photon Flux Density (PPFD) rather than Illuminance
— Dose dependent production — Daily Light Integral (DLI) based on cultivar and quality
— Production is dependent on light quantity and quality

* In CEA, lighting is a process load — crops need light to grow

— LED is the most efficacious photosynthetic light source
= currently up to 200% more efficacious than best performing DE HPS fixtures (= 1.7 umol/J)

= up to 400% more efficacious than MH or fluorescent fixtures
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Product performance

) DLC's Horticultural
Lighting QPL helps

(‘ /‘ stakeholders identify
high-quality, energy-
efficient products.

Listed products must meet
minimum efficacy,
component life, safety and
other DLC performance
requirements.

§ As of January 13,
QPL includes 241
products from 67
manufacturers




Incentives and regulations affect market
transformation

» Efficiency programs across North America are incentivizing
changeover to LED horticultural lighting

— Concern with high energy use, especially for cannabis crops

— Non-uniform baselines, incentives and metrics

« State regulations for (mostly) cannabis facilities are also
resulting in increased LED lighting installations
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Future value
metrics

e Nutrition

* Flavor / Aroma

* Pharmaceutical compounds
* Pest mitigation

* Freshness
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The DLC® drives efficient lighting by defining quality, facilitating
thought leadership, and delivering tools and resources to the lighting
market through open dialogue and collaboration.

Thank you
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