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PHILIPS HAS THE LEDS TO

THE FUTURE OF FARMING
FROM PLANT FACTORIES TO URBAN FARMS,

Capacitive Sensing LEDs New Luxeon Lime LEDs

LIGHT THE WAY



A warehouse aglow with LEDs may well sound like 
a vision of the future, but for Philips Lighting, it 
exemplifies the future of farming. In the face of a 

surging world population and dwindling natural resources, 
indoor farming is increasingly playing a bigger role in feeding 
urban populations. While energy demands have been consistent 
barriers to this burgeoning industry, the rise of new energy-
efficient lighting solutions, such as Philips’ Horticulture Light 
Emitting Diodes (LEDs), promise to circumvent these  
challenges and shape the next generation of indoor farms. 
EEWeb spoke with Erik Jansen of Philips Lighting, about  
how these new LEDs will enable the farming of the future.

  THE FUTURE  
          OF FARMING

Philips’ Horticulture LEDs 
    provide optimal conditions 
        for indoor plant growth



Plants Prefer Red and Blue

Light, in regard to plant growth, is 
defined in terms of small particles, also 
referred to as photons or quantum, 
whose energy content varies depending 
on its wavelength. But while most plants 
spend their days basking in sunlight, 
only a small sliver of the total light they 
receive is put to use; the excess only 
serves to accelerate plant damage  
and dehydration. 

Plants appear green because their 
leaves reflect green light, a color 
humans have adapted a keen sensitivity 
towards. Although advantageous for our 
foraging ancestors, green light plays no 
part in the plant’s development. Rather, 
plant growth is dependent on red and 
blue light and it’s the symbiotic balance 
between the Chlorophyll’s ability to 
absorb different hues of red and blue 
that determines optimum plant growth. 
Red light in the 650 – 700 nm range, 
for example, is ideal for activating 
photosynthesis, but pure red light causes 
abnormal plants. Blue light compliments 
the growth process by telling the leaves 
when it is time to eat and drink. Because 
Philip’s Horticulture LEDs are optimally 
tuned to the plants’ needs, farmers can 

eliminate the excess light and benefit 
from increased yields, earlier flowering, 
faster growth/germination, better 
control of plant grown, as well as a 
more economical use of space. 

As Jansen told EEWeb, “What makes 
Philips’ LED lights unique to horticulture 
and plant growth is that we develop 
products based on the plant growth 
spectrum, which is called the 
Photosynthetically Active Radiation 
(PAR) light spectrum that’s between 
400 and 700 nm.” The peak of this 
spectrum is not at yellow—which is 
where it is for the human eye—but at 
blue and deep red. In general, the red 
light is mostly focused on photosynthesis 
itself and blue is mostly necessary for 
the morphology of the plants—for 
forming roots, transportation of water, 
and more. “Based on these elements, 
we are designing our products,” 
Jansen said. “We work on the different 
intensities in the spectrum to find what 
the best crop stage is. These lights are 
much different from the type of LED 
street lights and consumer lights—here, 
we are talking about micromoles per 
second per square meters, which is 
basically the photosynthetic activity  
in plants.”

The Environment Prefers LEDs

Traditional methods of reproducing 
the energy flux of the sun indoors utilize 
high pressure sodium lamps (HPS) or 
fluorescent lights that draw a staggering 
amount of electricity—well into the 
megawatt range. Behind labor and 
plants, the energy costs associated with 
such methods are typically the third 
highest expenditure for commercial 
greenhouses. Philips’ Horticulture LED 
lighting systems can reduce energy 
consumption by up to 50% and offer 
a host of other benefits as well and 
therefore offer growers a significant 
advantage both economically and 
environmentally. As Jansen explained, 
“These products have a much longer 
lifespan than the current available 
LEDs. There are no harmful chemicals 
like mercury that are used in traditional 
incandescent lights. Because there 
is less heat in the highly controlled 
environments, there is also less water use 
needed to keep the crops alive, which is 
a big benefit in these urban farm  
types of applications as well as  
drought-ridden areas.”

“...plant growth is dependent on red 
and blue light and it’s the symbiotic 
balance between the Chlorophyll’s 
ability to absorb different hues 
of red and blue that determines 
optimum plant growth.” 



Cooking up a Menu of Light

A diversified team of plant physiologists 
and engineers combined with years 
of practical experience and research 
enables Philips to provide its customers 
much more than just a product. To 
gain a deeper understanding of what 
is required in greenhouses, Philips has 
partnered with commercial growers, 
breeders, universities, and research 
institutes and based on the light 
research they have conducted they 
have been able to determine the 
optimal types of light required for 
a wide variety of applications. “For 
different applications, we have different 
products,” Jansen explained. “For 
tissue culture—which is a laboratory 
where research is done on plants to 
develop certain hard-to-produce 
plants—certain plants are easier to 
develop and grow in a laboratory than 
in a natural environment. We found 
that we could improve on quantity and 
uniformity with our fluorescent bulbs 
versus previous lighting methods in the 
lab.” For germination rooms, Philips has 
a product that protects against the 
high humidity levels. “We have lighting 
that will replace incandescent lighting 
for growers that need hard lighting 
because their crops require more 
light. We also have applications for 
interlighting, which is an 8-foot module 

that shines in both directions, which can 
be used in the lower canopy of the crop 
to produce photosynthesis of high-wire 
crops like tomatoes, which can grow 
up to 4-meters tall. If you target each 
plant’s required light spectrum, you can 
produce up to 25% more tomatoes, or 
eggplant, or cucumber.”

The light studies Philips has conducted 
with its partners over the years has 
resulted in a vast database of light 
recipes specifically tailored to a broad 
range of plants. Plant physiologists 
based in five different locations 
throughout the world are continuously 
expanding the database as they listen 
to the needs of growers and pinpoint the 
ideal light solution for a particular plant. 
“Light is essential to plant growth, but the 
nature of sunlight is not always available 
in sufficient amounts for plants and 
flowers,” Jansen explained. “You can 
improve nature essentially to be a plant 
paradise for maximal growth. That’s 
also what breeders are doing—they are 
improving genetics to be able to get the 
best levels in certain conditions. That’s 
basically what we do with light. The 
light recipes are based on the research 
we did in the industry that determine 
the ideal growing conditions for certain 
types of crops. The recipes include light 
uniformity, intensity, nanometer levels, 
position, and timing.”

“Philips’ horticulture 
LEDs allow for specific 
adjustments of color 
mixing to achieve 
optimal growth 
conditions for the 
plant of choice.”



The plant recipes developed by 
Philips serve a broad customer base 
which includes professional fruit 
and vegetable growers, breeding 
companies, research institutes, 
universities, tissue culture companies, 
and sports stadiums. They have also 
been targeting medical companies 
for pharmaceutical uses as well as 
city farm applications. In order to best 
ensure their customers are provided 
the optimal service and support, Philips 
has partnered with certified horticulture 
partners to distribute its products. “We 
are not really working with wholesalers 
or companies that are selling just 
boxes in line. These lights are based 
on science, so we carefully select the 
partners to choose to get the best 
results for growers,” Jansen said. 

The Future of Farming

City farms offer a viable alternative to 
traditional practices. Technological 
advances like Philips Horticulture 
lighting promise to usher in a new era 
of farming. “City farms are definitely 
big things in the future,” Jansen said. 
“In the US, for example, lettuce or herbs 
are produced in the winter in northern 
California or Mexico, and the trucks 
are driving 5 or 6 days to reach New 
York City or Boston, so they lose all of 
the nutritional value. With city farms, 
you are able to have a grow room, less 
pressure with insects and diseases, you 
use much less water and you can grow 
locally, even in the desert,” concluded 
Jansen. As the world becomes more 
populous and precious resources 
become scarcer, the need for efficient 
growing methods that do not rely on 
climate are becoming a necessity.

The Spectrum   
COOKBOOK
Sunlight is required for all plant growth. 
The natural light we get from the sun is 
comprised of a broad spectrum of colors 
and frequencies. Essential to plant growth, 
the chlorophyll found in plants absorbs 
the red and blue from natural light 
spectrum and reflects the green, which 
is why plants appear green to the human 
eye. The absorption of red and blue allows 
the plant to perform photosynthesis and 
to create the ATP molecules necessary for 
a plants’ energy. 

Philips’ horticulture LEDs allow for specific 
adjustments of color mixing to achieve 
optimal growth conditions for the plant of 
choice. The Philips team has coined these 
special blends of color and light intensity 
as “light recipes.” To get a better sense 
of what these light recipes consist of, we 
spoke with Senior Plant Specialist for the 
Philips LED department, Dr. Abhay Thosar, 
about the key aspects of these recipes and 
how they are developed for the  
specific application.

What type of work are you  
doing at Philips?

The main thing I focus on is conducting 
trials using LEDs and developing light 
recipes for various crop applications. 
The reason for conducting the trials is 
because plants are biodynamic in nature. 
Each facility or infrastructure is different 
and the methods of growing will be 
different as a result. Light, temperature, 
humidity, and nutrition management are 
all important factors and when they are 
in synch with each other, that is when you 
can expect the optimum response of the 
plant to any of the treatments. 

What is a light recipe?  
How does your team develop  
them for specific applications?

When we talk about light recipes, we are 
talking about two parts. The first part 
is the quality of light, which includes 
deep red, blue, and far red. The second 
part is the intensity of the light. These 
are the two main components on top 
of the other environmental factors 
mentioned earlier. We work closely with 
the requirements of the grower to develop 
specific recipes depending on the crop 
cultivar and how the final product needs 
to look like. The intensity of the light 
is measured in micromoles, so we also 
work on determining the exact amount 
of micromoles that a specific plant will 
need at a certain stage in its development. 
There are many factors that are all 
considered for the LED recipe. 

What is your vision of what these 
LEDs will enable in the future?

We’ve started seeing a lot of multilayer 
lighting applications for vertical farming. 
Initially, these setups started with using 
fluorescent tubes, but because these 
lights emit a lot of heat, there were a lot of 
limitations. Now, with this relatively new 
LED technology, it is much more feasible 
to have a real plant factory where you 
can literally produce the crops based on 
the timeline and quality that you want. 
This leads us to the next segment that 
is really important, which is the medical 
applications. A lot of the plants produce 
secondary metabolites, which are used in 
a lot of medical applications. In our trials 
that we are conducting in partnership with 
universities, we are seeing the vitamin and 
antioxidant contents in these plants a lot 
higher than normal compared to plants 
that are grown in natural sunlight. That’s 
definitely a huge possibility in developing 
medicinal plants and helping grow 
secondary metabolite production. 

It is now possible to grow indoors and in 
factory-type settings, so we can also have 
an effect on the locally grown produce 
available to communities. Instead of 
getting a shipment of vegetables that 
have been sitting in a truck for a 
few days, they can be grown in a 
centralized location in a lot of 
communities, hence reducing 
the carbon footprint.

“The light recipes are based on the research we 
did in the industry that determine the ideal 
growing conditions for certain types of crops.”


