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A complex ecosystem

d N
IDENTIFY THE STAKEHOLDERS OF
COMMERCIAL URBAN AGRICULTURE WHAT IS THE STAKEHOLDERS DISTRIBUTION
IN EBRD COUNTRIES?
FARMING Companies focused on
% COMPANIES food production for Global stakeholders number
(214) commercial purposes | n=133
. s 0 5 10 15 20
Companies providing TECH-INPUTS
technologies, inputs and
technical assistance for PROVIDERS ﬁ
cultivation (229)
UNIVERSITIES, CSOs, istiutions developing
@ R&D CENTERS education, research and
(224) innovation in UA
Public and private INVESTORS %
institutions or companies
investing in UA (51) -’“
Companies focused on
retailing, but integrating
A farming systems to
expand their market
Associtions and FARMING UNIVERSITIES, CSOs ARCHITECTURE AND
ios airmi HEAD HUNTERS » CSOs,
companies aiming at
identify expertise in UA m Q COMPANIES 75 R&D CENTERS 1 RETAILERS O REAL ESTATES 3
(57%) (1%) (0%) (2%)
Architectural studios and
== ARCHITECTURE AND real estate companies
EE REAL ESTATES addressed to urban
=ils (14) greening
19
City institutions aiming at 0 0 'y o
increasing urban green MUNICIPALITIES (14%) TECHANPUTS  (26%) INvEsTors  (0%) HEAD (0%)  muNicIPALITIES
footprint (19) — PROVIDERS NTERS
. vy

Interacted with over 900+ actors in 95 countries
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The sector at a glance (1:2)

WHERE Do FARMING COMPANIES GROW? —&— #t Cumulative Tech Providers # Cumulative Urban Farms
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The sector at a glance (2:3)

WHERE DO FARMING COMPANIES GROW? _ _
Rent/lease its productive spaces (~ 65%)

© GROUND-BASED | _~ @ Work in controlled environments (~70%)
| (RO .
: O =Ground open-air Teferly Do not use soil (~70%)
i 6 =Creenhouse .
r \ ] (000 . Adopt vertical farming technologies (~40%)
BUILDING-INTEGRATED A ooo
IA = Indoor Aboveground i (ooo . P Operate at least 1000 m2 of surface (~80%)
IU = Indoor Underground .
RO = Rooftop Open-air LU e n Is certified (~30%)
RG = Rooftop Greenhouse .
N J iy . Targets local/national markets (~ 80%)
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The sector at a glance (2:3)

WHERE DO FARMING COMPANIES GROW? T A,
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The sector at a glance (3:3)

Rent/lease its productive spaces (~ 65%)
Work in controlled environments (~70%)
Do not use soil (~70%)

Adopt vertical farming technologies (~40%)
Operate at least 1000 m? of surface (~80%)
Bl 's certified (~30%)

Targets local/national markets (~ 80%)

WHAT ARE INVESTMENT CHARACTERISTICS IN
URBAN AGRICULTURE BUSINESS?

13
22
22 n=23 9
0

)

Farming
Companies
—
R

Tech-input

providers
—

4

Structure
73%
Research and

development n=22

0
! Staffing @

Staffing n=11

Marketing and
sales

Venture capital Bank Investment fund . Public investor
@ Frivate investor | Retailer @ Own capital @) Other

{
]
R
&

: gy Food and Agriculture
@ European Bank Q/ﬁ Organization of the
» for Reconstruction and Development United Nations



The technology drive (1:2)

ARCHITECTURE
AND
AUTOMATION

LEAFY GREENS PER YEAR TOMATOES PER YEAR
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The technology drive (2:2)

CASE STUDY TYPOLOGIES
':C:’:' T
e oz BB

SOIL-BASED SYMPLIFIED ROOFTOP INDOOR
AGRICULTURE HYDROPONIC FARMING FARMING

(41%) (26%) (22%) (11%)
VERTICAL
GREENHOUSE ", om How large is it? (ha) 5 0.4 0.9 0.2
How much does the 1 000 -
installation cost? (EUR/m?) 0.5-20 40-80 100-200 3 000
What is the annual running
- - 10-30 -
cost? (EUR/m?) 0.5-10 30-50 50-70
What is the production
capacity? (kg/m?) 1 15 5 83
How many people does
it employ? (n/ha) 20 15 15 35
ADDITIONAL ENVIRONMENTAL BENEFITS (EUR/m?)
Annual Energy Savings 13 - - -
Wellbeing 82 - - -
Combined Environmental 0.6 - - -
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Cost reduction case study: Vertical Farming (1:3)

OPEX
APEX ighting: 75-809
c Labor: 9-56% of OPEX lighting: 75-80% of
electricity
Three
primary
HVAC: 10-15% of | costs: make
Three electricity up 75-80%
; f total
primary °©
costs: mak [ OPEX
make Depreciation: 12-30% of Other: 5% of
up 80-85% of OPEX lectricit
total CAPEX X electnety
R ™)
ﬁu Building: 8-55% of CAPEX al Inputs (seeds, water, substrates, fertilizer, CO2,
A.A packaging, etc.): 20% of OPEX
\. J
ﬁ
{O: @Maintenance: 10% of OPEX
. v,

= Cost analyses are not uniform, as systems vary and analyses exclude CAPEX and OPEX elements, rendering comparisons challenging
= Hardware and software solutions need to be designed to optimize total cost of ownership (TCO) costs
= Rising energy costs and investments required in upskilled labor demonstrate the need to find innovative solutions to reduce these costs
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Cost reduction case study: Vertical Farming (2:3)

Are VFs profitable?

challenging

Each farm is unique

Observed characteristics
Emerging sector — data can be considered proprietary

Many VF studies extrapolate data from greenhouse
literature or use projections from VF system vendors

Financial analyses are often hypothetical

Financial analyses are not uniform (omit or under-
estimate cost elements) rendering comparisons

-

‘ _j Some aggregated
studies show that the

number of profitable
VFs is increasing

.
7

)

But the lack of real
case studies,
benchmarks and
frameworks makes it
difficult to address
claims on profitability

Retail price comparison: VF and non-VF packaged lettuce

EUR/KG

40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

m Not vertical farming m Vertical Farming

In September 2022, pricing spot checks were conducted across 29
retailers in 11 different countries

@

VF products offer distinguishable value-added
characteristics and these come at a cost. Premium price
points are often commanded to cover these costs




Cost reduction case study: Vertical Farming (3:3)

VF penetration of potential packaged salad market by 2025

: Ready-to-eat salad market
forecasted using pricing and
Forecast volume CAGRs

Packaged VF penetration rate:
Business model clarity;
Rate of technology

lettuce: Potential VF ©
~ EUR penetration: ©

EUR 0.9 — advancement;
18 Bn 7.2 Bn o Energy and labor cost
innovation;

o Climatic conditions
o Consumer appetite

Challenges and opportunities for scaling up VFs

Challenges

Opportunities

Lack of data sharing, no blueprints or
frameworks for scaling and measuring
performance of VFs

Business models in a flux and being refined
to respond to challenges/opportunitites

Lock-in risks for maintenance/services from
suppliers

Energy circularity solutions and intermittent
lighting strategies

Hybrid models

Optimization of TCO costs



Investment preconditions (1:2)

MACRO-CATEGORIES INFLUENCING COUNTRIES FEASIBILITY FOR
VERTICAL FARMING

@ We assessed vertical farming preconditions

Social TR BEERT e ) for investments via a statistical analysis of
@ @ environmental, economic and social indicators
e o SR (147) (methodology peer reviewed In

@ R @ @ B @ Paucek et al, 2023) y

Private Climate change Trade Financial Food

sector vulnerability sector security
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https://doi.org/10.1038/s41598-023-29027-8
https://www.nature.com/articles/s41598-023-29027-8

Investment preconditions among EBRD countries (2:2)

s 7 Y e
The analysis points out that preconditions are
RUSSIA

available mostly in: Poland, Czech Republic,
| Estonia, Hungary, Slovenia, Slovak Republic,
Turkiye, Cyprus
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only one study available)

(results in brackets:

Commercial Urban Farming Life Cycle Assessment (Literature review 1:2)

WHAT ARE GHG EMISSIONS IN LITERATURE
ACCORDING TO PRODUCT AND SYSTEM?

=0F ﬁ Yy & T3,
yYyy | x| Yy -
OPEN-AIR! ROGFTOP VERTICAL OTHER HYDRO
RAISED BEDs GREENHOUSE  sprenpoUsE FARM AQUAPONIC AFROPONIC
LETTUCE (0.5) 0.48-27 0.2-1.9 0.16-25 0.26-0.53
TOMATO 0.07-2.1 0.12-4.1 0.1-5 1.6-1.8
HERBS 1.1-3.1
MICROGREENS (18.5-22.2)
'LEAFY GREENS
(e-g,, kale, spinach) 3068 (og)
STRAWBERRIES (0.57) (0.54)
MUSHROOMS (2.99-3.18)

Many claims may be unsubstantiated in literature

Large span of results for different
products/production methods

Results are context/regionally dependent

Need for common metrics and KPIs for
comparisons

Hard to extract other KPIs

- Water Use (Lettuce): VFs (0.5-16 L/kg), GHs
(1.5-16 L)

 Energy Demand (Lettuce) VFs 2.4-38 kWh/kg,
GHs 2-4 kWh/kg

: gy Food and Agriculture
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Commercial Urban Farming Life Cycle Assessment (Case Studies 2:2)

2.5 2.0 15 1.0 0.5 0.0 Operation - Infrastructure 0.0 0.5 1.0 15 2.0 2.5
0.15 m— Growing Medium ——0.47
0.06 m Fertilizers F—0.28
0.02 1 Water 0.00
1.16 I Energy 2.26
0.00 Seeds and seedlngs 1 0.01
1.00 Packaging 1 ———— 1 .97
Pesticides 0.00
0.36 T—— Direct emissions 0.00
Transport e 1.16
1.02 Waste I ] .02
0.19 m— GH or VF infrastructure s (0.13
Rainwater Harvesting System 0.00
0.18 — Auxiliary Equipment 1 0.02
Transport 0.00
0.06 = Waste 0.00

kg CO, eq. per kg of leafy greens

Example 1: Large Vertical Farming Example 2: Large High-tech Greenhouse

Each system should be evaluated separately
Current availability of data is not enough to perform robust comparisons between technologies

Artificial lighting and ventilation are the main impact driver in terms of greenhouse gas emissions (between
27 and 86% of contribution)

\v/ Food and Agriculture
M Organization of the
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Commercial Urban Farming Food Loss and Waste

s

With high-tech farms FLW are halved in the harvest and
post-harvest step and quality losses are minimized

HIGH EXTERNAL INPUT

Vertical farm 12

Integrated
rooftop 15
greenhouse
Vertical farm _|
(microgreens)

Greenhouse _|
hydroponic

Greenhouse _|

on soil 23

CONVENTIONAL | URBAN

I |
0 10 20

LOW EXTERNAL INPUT

Open-air on soil 17
organic
Open-air on soil
. 30
conventional

CONVENTIONAL | URBAN

(% agricultural production)

ANNUAL
PRODUCTION

101 kg m-2
50 kg m-z
42 kg m-2
53 kg m-2

29 kg m:

7 kg m2

9 kg m-=

~

Innovative production systems can reduce FLW
thanks to:

» Shorter value chains and higher product marketability
» Reduced time between production and consumption
» Supply agreement with retailer or consumers

» Data-driven production and plant performances
models

> Lower losses due to external variables
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What have we learnt (1:3)?

Main

Challenges

y- Identify key
ct T .
URRAK MU actors , Energy and (specialized) HR costs are on the high
: seouigoe side, as well as capex costs
. Commuaty G, —— Assess the sector
' e Market standards for VF do not exist yet
ﬂ&ai Assess : ; i
—6 sustainability e An advanced enabling environment is necessary

(infrastructures, skilled HR, etc)

Identify
investments
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What have we learnt (2:3)?

Main
Uncertainties

¥ Identify key

URBAN AGRICULTURE actors
e e Limited access to data/information (in particular
L oyt —‘ Assess the sector financial data) -> difficulty to assess profitability
) e Confusion around business models: is it an
o . . ; .
aﬂi Assess agribusiness or a tech-driven business?

sustainability

® Unclear size of the markets for VF products

Identify
investments

) European Bank
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What have we learnt (3:3)?

Main

Opportunities

Novel products, with distinguishable value-added

 dentify key characteristics
simgppentaken actors Real possibility of differentiation of the market
i e reflecting product quality (organoleptic, shelf life,
%g:sgm —' Assess the sector etc)

m R e Room to drastically reduce CAPEX and OPEX
_6 S::’?asiiabilitv Demonstrated performance in terms of productivity
dentify e and certain elements of sust_ainability_ (_water, less

‘ investments FLW, etc) and ecosystem services provision

. UF brings R&D/innovation/capitals to farming, with

applications in other sectors
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Investment opportunities (Agribusiness team and other parts of the Bank)?

URBAN AGRICULTURE CHARACTERISTICS

Uban and peri-urban agiculture is the cultivation of plants and livestock within cities and towns or in
their immediate surroundings

THE 3 DIMENSIONS OF URBAN AGRICULTURE

URBAN AND PERI-URBAN

BUILDING INTEGRATED

1. SPATIAL AGRICULTURE
Y . = Rooftop farming
2 » School garden (Open-air/Greenhouse) 1 1
o Urbanfa(m . VE?TiGE?OFinﬂOr__‘,_ - = Venture Capltal Operatlons
« Community garden farming e
« Backyard gard « Edi H 1 1
" s lanoseans Fablevals  pisd e Corporate lending to clients with track record
* Municipal lending for greener cities
MULTIFUNCTIONALITY
ECOI:O_GICAL ECONOMIC HEALTH SOCIAL 2. FUNCTIONAL
B = a8ea
£ (S @ e
- Biodiversity  « Business « Food + Sodial 2N
increase creation security inclusion ‘
+ Urbanclimate « Job = Therapeutic « Gender
control opportunities effect equality
DESTINATION OF PRODUCTS
3. MARKET

SELF-CONSUMPTION SELLING

Small or big-scale

production

+ Local markets, retailers
or restaurants

o o " Small-scale production AN
#2329 * Family savings
+ Food security

g European Bank Q}@/\v@ Food and Agriculture

» for Reconstruction and Development

Organization of the
United Nations
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