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Food systems under 
pressure

01. CONTEXT

3

www..ib.barclays/conte nt/ dam/barclaysmicrosites/ibpublic/documents/our-
insights/ food-security/ImpactSeries_10_brochure_final.pdf
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01. CONTEXT
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CEA is part of 
ensuring a stable 
food supply

01. CONTEXT - CONTROLLED ENVIRONMENT AGRICULTURE

Swiss tomatoes consumption: ≈ 100 million 
kg/year

Field Greenhouse

Needed surface [ha] 3’333 143

Water need in olympic
swimming pools

4000 800
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Optimize land useReduce pests and 
diseases

Increase Yield Produce locally

Control climate Lower water needs2x
Global greenhouse area 

is expected to reach 
120,000 hectares by 

decade’s end

Greenhouse surface will double by 2030 to meet food and 
climate challenges

01. CONTEXT
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02. PROBLEM

7

CHP – Heat and 
power co-
generation

No viable 
alternatives to 
fossil fuels

Grid congestion 

Brunning gas to heat the greenhouse 
and provide electricity

Cheapest solution and low regulations 
so far

Electricity supply is limited by the grid 
connection

Greenhouses still have a huge 
energy need

01. 02.

03.



02. PROBLEM

Electrification drives greenhouse 
efficiency—and aligns perfectly 
with solar generation

8

Temperature management

Heat from data centres and active ventilation to 
maintain an optimal climate

Humidity management

Dehumidification system to improve crop yield

Operations

E.g. Irrigation system, storage area, packaging lines

Summer AutumnSpring

2
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0

1
2

Load profile

Conf idential information

Future electrification

Future electricity needs, such as battery storage, heat 
pumps, e-boilers, or direct air capture systems

500 MWh annual electricity demand
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Greenhouses have 
untapped potential 
to generate 
renewable energy

02. PROBLEM

9

10 MWp

5 MWp

10 MWp

22 MWp

7 MWp

6 MWp

18 MWp
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02. PROBLEM
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PV on buildings 
around 
greenhouses

PV on agricultural 
fields around 
greenhouses 

PV on greenhouse 
roof

01.

02.

03.

Buildings around greenhouses lack the 
space for sufficient photovoltaic 
capacity

Installing PV on agricultural land 
requires permits that take years for 
approval—if granted at all

PV installation on greenhouse roofs is 
limited to niche crops (8% of 
greenhouse surface) due to shading

Conventional solar fall short of fully 
powering high-tech greenhouses

01. 02.

03.
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Plants are green.
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What if we could split the sunlight ? 
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Spectral filtering
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Panels that filter and concentrate sunlight onto small PV cells
03. SOLUTION

14

Concentrat
ed G + NIR 

light

Reflector

PV panel

Spectral filter
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Technology

16
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03. SOLUTION - TECHNOLOGY

Light concentration

17
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1 Sun illumination

x 
0.6

5

Design specif ication of solar 
module, optimization for 

concentration

Understanding spectral 
efficiency

Solar module1 Spectral 
filtering

2

Expertise in spectroscopy and 
agronomy and filter 

specifications

x 6

23 W

+20% 
kWh/kW

p

Patent on reflector design protecting 
efficiency of dichroic low concentration 

system

Concentration3 Solar tracking4

Patent on solar tracking 
mechanism adapted for 

greenhouses

135 W
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Two-axis tracking boosting self-consumption 
potential with a more even production profile

03. SOLUTION - SUN TRACKING
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Our proprietary energy generation model forecasts 
yields based on geographic and greenhouse 
specificities

03. SOLUTION – ENERGY GENERATION MODEL

19

Proprietary greenhouse 
transmission model

INSTALLATION LIVE 
DIGITAL TWIN TO FOLLOW 
PROJECT PERFORMANCE 
AND VALIDATE MODEL

Voltiris energy yield 
model based on 
historical data
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Indoor PV system on tracker to optimize seasonally 
for the best growth climate.

03. SOLUTION LIGHT-LEVEL AND CLIMATE OPTIMIZATION

Direct 
sunlight

Diffuse 
sunlight

Diffuse 
sunlight

Diffuse 
sunlight

Direct
sunlight

Summer – Excess direct sunlight Winter – Diffuse sunlight fully transmitted
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Results of APREL Study on the Impact of Traditional Solar PV 
for Greenhouses (Southeastern French Research Institute)

03. SOLUTION - HIGH-VALUE CROPS CAN’T AFFORD SHADING

Tomato: 60-70% yield reduction

Cucumbers: 20-80% yield reduction

Strawberry: 53% yield reduction
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Voltiris vs emerging PV greenhouse tech
03. SOLUTION - LIGHT-LEVEL AND CLIMATE OPTIMIZATION

Agro
Revenue

Energy 
Revenue 

Total 
Revenue

HTG + semi transparent PV
(tomato)

50kg/m2
100 

CHF/m2

40 kWh/m2
8 CHF/m2

High-tech Greenhouse 
(HTG)

(tomato)

HTG + Voltiris
(tomato)

/

100 CHF/m2

40 kg/m2 (-20%)
80 CHF/m2 (-

20%)

88 CHF/m2 (-12%)

Max 80%
necessary light 
transmission

100% necessary 
light transmission

40 kWh/m2
8 CHF/m2

50 kg/m2
100 CHF/m2

108 CHF/m2 (+8%) 
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Agronomic validation performed on various crops with industry leaders 
and respected research institutions

04. PROOF - VOLTIRIS’ AGRONOMIC STUDIES

Delphy Light Improvement Center (NL)
Study with Delphy on Bell  pepper ​ and 
growing cl imate improvement

Royal van Zanten (NL)
Micro-climate improvement and study of growth 
and development of Alstroemeria

CVETMO (FR)
Cucumber growth and impact on thrips

Serres des Marais (CH)
Agronomic study on cherry tomatoes 
on 1000m2 in industrial greenhouse setting.

Agroscope (CH)
Study of various greenhouse crops 
and their development

Leading international young plant 
producer (NL)
Study the compactness improvement 
using spectral fil tering for young plants in 
floriculture 

Wageningen University (NL)
Growth of vine tomatoes below 
Voltiris modules.
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No agronomical losses validated on most greenhouse vegetables, and on 
various flowers

04. PROOF - VOLTIRIS’ AGRONOMIC STUDIES

Tomatoes
• Similar total yield
• Need to adjust irrigation 

to accommodate lower 
transpiration (lower water 
intake)

Bell Peppers
• Similar total yie ld
• Higher Light Conversion 

Efficiency
• Up to 4°C lower plant leaf 

temperature in the 
summer

Cucumbers
• Similar total yie ld
• Reduction of thrips 

occurrence below spectral 
filters

Floriculture
• Improve crop 

compactness for young 
plants by tuning the far 
red : red ratio

• Lower crop temperature 
as potential  white-wash 
substitute
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Spectral filtering as a tool to improve crop morphology, and 
growing climate

04. PROOF - DECREASE PLANT STRESS

Alstroemeria at  Royal van Zanten (NL) Young plants (NL)

The installed fi lters lead to an average temperature 
reduction of -2°C during direct sunlight exposure,  
illustrating our solution’s ability to improve the climate 
within a greenhouse.

Tailoring the solar modules’ transmission spectrum 
helped enhance the red :  far-red ratio leading to an 
improved crop compactness. The spectral effect 
comes on top of the lower plant temperature that also 
promotes more compactness.
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Voltiris modules acting as a radiation shield during the night, 
reducing crop stress

04. PROOF - IMPROVE CROP MORPHOLOGY

Increase isolation in the night
Voltiris modules act as an additional radiation 
shield for the crops, decreasing the annual heating 
needs by as much as 5% in the case of a 
greenhouse with insulation screen and reducing 
crop stress

More balance to the crops
The radiation shielding is also beneficial for the 
crops during daytime, as it prevents radiative 
energy losses of the crops.
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Voltiris-modules reduce the need for screen closure and 
consequently facilitate humidity control in the greenhouse

04. PROOF - MORE LIGHT, LESS SCREENING

A. Eschbach

“Before, we had to close  two screens at 
9h30. Currently, we only need to close one 
screen and only from 11h00. This change, 
greatly helped in controlling humidity in 
the greenhouse.”
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The Meier Gemüse project is the result of more than four years of 
developing our solution

04. PROOF - TIMELINE

30

2022

Incorporation of Voltiris 
SA and first project at 

Agroscope

First small-scale (100m2) 
in a commercial 

greenhouse

20232021
Emergence of the idea that 
crops only need part of the 
sunlight to grow, while the 
rest can be converted into 

clean energy

2024

First mid-scale (1’000m2) 
installations & 12 

“catalyst” projects in CH, 
NL, FR, and BEL

First industrial-scale 
(10’000m2) at Meier 

Gemüse

2025

We’re here

2026

Commercial scale-up with 
multi-industrial-scale 

installations



Conf idential informationConf idential information

The flagship 
ha scale - project

04. PROOF - ENERGY & AGRICULTURE

31



04. PROOF - ENERGY & AGRICULTURE

Meier Gemüse AG – a family-
owned company committed to 
sustainable production

32

Years

A family-owned business based in Rütihof, growing 
vegetables in 65,000 m² of high-tech greenhouses

60

x1000 tons

of high-quality tomatoes and cucumbers produced 
every year and distributed throughout Switzerland

2.7

Pioneering electrification

The greenhouse is equipped with solar panels, a 
dehumidification system, and data centers
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The world’s first tomato greenhouse powered by a spectral-
filtering solar system

04. PROOF - ENERGY & AGRICULTURE

33

1736
Offered as a turnkey solution -
including inverters, cabling, grid 
connection, and commissioning

Voltiris solar modules

236kWp

Each module delivers 135 Wp, 
enabled by a 6× concentration 
factor of the spectral films

Installed capacity

800kWh

Powering the operations and 
equipment of the 4.5 ha 
greenhouse

Summer daily production

4Weeks

Executed by the Voltiris team in 
partnership with greenhouse 
builder Horconex

Installation time
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1736 Voltiris solar modules installed in a cherry tomato 
greenhouse

04. PROOF - ENERGY & AGRICULTURE

34



Conf idential informationConf idential information

Energy & 
Agriculture

04. ENERGY & AGRICULTURE

35
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Energy & 
Agriculture

04. PROOF - ENERGY & AGRICULTURE
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The Voltiris 
modules produce 
renewable energy 
in the range of 
1MWh per day at 
Meier Gemüse

04. ENERGY & AGRICULTURE

37

Voltiris generated a total of 11.5 MWh in August, reaching peak daily 
production of about 640 kWh – all without compromising crop growth

Voltiris energy production in 
August
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The greenhouse can 
optimally self-
consume this 
energy to cover its 
operational needs

04. PROOF - ENERGY & AGRICULTURE

38

This graph shows how Voltiris supports Meier Gemüse’s summer 
electricity demand: on this day, the greenhouse used 89% of Voltiris 

production, covering 54% of its total needs.
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The Voltiris installation significantly increases energy 
independence of Meier Gemüse

04. PROOF - ENERGY & AGRICULTURE
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Before installing Voltiris, Meier Gemüse sourced its 
electricity exclusively from the grid

With the Voltiris installation, Meier Gemüse
significantly reduces its reliance on the grid, up to 

~35% during summer
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Energy & 
Agriculture

04. PROOF - ENERGY & AGRICULTURE

40
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Agronomic yields 
under Voltiris have 
remained fully 
stable with no 
negative impact 
observed

04. PROOF - ENERGY & AGRICULTURE

41

Normalized yield in the Voltiris 
compartments until mid-August

The data at Meier Gemüse suggest that the 2025 yield up to mid-August is in line with the 
previous years when the modules where not installed. Optimizations on the growth climate 

management to be continued to fully leverage the benefits of the Voltiris solution.
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A significant 
temperature 
decrease is 
observed under 
Voltiris on sunny 
days, averaging 
3 °C

04. PROOF - ENERGY & AGRICULTURE

42

10

15

20

25

30

0:002:004:006:008:0010:0012:0014:0016:0018:0020:0022:000:00

A
ve

ra
ge

 le
af

 t
em

pe
ra

tu
re

 
(in

°C
)

Time (h)

Sunny - Voltiris Sunny - Reference

Cloudy Voltiris Cloudy - Reference

Average leaf temperature in summer

3 °C average temperature 
difference

This graph shows a significant temperature reduction on sunny days (-
3 °C) with no impact on cloudy days. This benefits crops: they avoid excess 

heat when it’s sunny but still receive needed warmth when it’s cloudy
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This temperature 
reduction helps 
crops remain in 
their optimal 
temperature range 
for longer

04. PROOF - ENERGY & AGRICULTURE
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% time at given temperature range

Optimal growth 
temperature

Tomatoes thrive at 20–25 °C, but growth declines as pollination falters 
above 28 °C. Voltiris extends the time crops spend in the optimal 

range—74% vs. 57% in tests—while rarely surpassing 28 °C.

2025 – with 
Voltiris

2025 – control 
compartment

Significant reduction in 
tomato pollination
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What’s next
05. VISON

44
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Vision: fully carbon-
free electrified 
greenhouses,  
powered by Voltiris

05. VISON

45

Heat 
pumps

H2 
stations

EV charging 
stations

Crop management 
and operations

Energy 
storage

Data 
Centers

Direct Air 
Capture

Energy  
community
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Our solar modules improve the greenhouse 
growing environment

05. VISON - UNIQUE VALUE PROPOSITION

46

Improve growth climate
Better growth cl imate achieved with a lower plant leaf 
temperature, improving CO2 fertilization and contributing to 
improved yield

Enhance crop morphology
Enhancement of crop morphology (floriculture) through 
adjustment of the far-red spectrum

Reduce pest population
Positive effect of the filtered light on the thrips population 
beneath the solar modules

Decrease plant stress
Voltiris modules to limit outwards (blue-sky) radiation, 
limiting energy losses on the plant
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Voltiris is developing a offer…Building an offering 
that fully addresses 
growers’ needs and 
the underlying 
financing structure

05. VISON

47

Voltiris solar modules Energy storage Energy management 
software

VoltiCrop
(IoT platform)

… and creating the underlying financing models for various 
ownership structures

Owned by the grower Owned by Voltiris Owned by 3rd party 
(e.g., energy utility)
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The Meier Gemüse project has best prepared us for large-scale 
commercial deployment across multiple sites next year

05. VISON

48

1st hectare-scale project of the 
Voltiris solution

10+ industrial-scale projects to be 
conducted in core markets (CH, NL, 

FR, BEL)

Commercialization
2025

Commercial scale up
2026

Commercial acceleration with 
projects worldwide & comprehensive 

electrification platform

Full deployment
2027+
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https://www.youtube.com/watch?v=3ZwTYDyi9yw&t=8s

https://www.youtube.com/watch?v=3ZwTYDyi9yw&t=8s


Conf idential information

Based in Lausanne, Switzerland, 
& The Hague, Netherlands

www.voltiris.com 

Voltiris
SA

nicolas.weber@voltiris.com

Nicolas Weber
CEO & Co-Founder

nicolas.weber@voltiris.com

Contact

Conf idential information

They 
support 
us

50

Thanks for your attention!

mailto:nicolas.weber@voltiris.com
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