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According to the World Food Programme, between “720 and 811

million people” suffer from hunger in the world. As the world

population continues to grow (the world will have 2 billion

additional people by 2050), more effort and innovation is urgently

needed not only to sustainably increase agricultural production

but also to ensure resilient supply chains. 

In that regard, a viable solution with lots of potential to help us

offset current constraints (e.g., poor soils, limited farmland, and

climate change) is the practice of controlled environment

agriculture (CEA), which is the production of plants in an indoor

environment. This practice encompasses a variety of systems

including greenhouses and vertical farms, some of which have

turned to hydroponic systems —which are a subset of

hydroculture— as the best way to achieve their production and

sustainability goals.

Did you know?
That increased heat stress, rainfall intensity, flooding

and drought could reduce crop yields and leave once

arable land unusable, leading to food insecurity,

according to the Environmental Protection Agency.

Expert tip
To grow more food with less land, some

farmers and scientists have pointed to the

potential of hydroponics.

Resilient supply chains

Hydroponic agriculture systems have lots of benefits and offer us

the opportunity to sustainably address several of our current food-

related challenges. However, as will be shown hereafter, they are

extremely sensitive and require constant monitoring. Thus, making

the Internet of Things (IoT) the natural ally for their success. 



Hydroponic agriculture systems grow plants without soil by providing a water-

based nutrient-rich solution directly to the roots. The systems, which can either

have no supporting medium for the roots (liquid systems) or have a solid medium

for support (aggregate systems), include: Deep Water Culture (DWC), Nutrient

Film Technique (NFT), aeroponics, ebb and flow, drip systems and wick systems.

The first three being the most efficient, sustainable, and cost-effective, as their

closed nature allows them to recycle their resources.

Did you know?
That traditional agriculture is responsible for 70% of

the world’s water consumption, 30% of global

greenhouse emissions and 25% of farmland

degradation. 

Expert tip
Hydroponics use, on average, 98% less water; do not

degrade or erode land (as they require no soil); reduce

food waste by growing locally and avoiding

transportation; and, coupled with modern

environmental controls, it can help us reduce our

carbon footprint.

So...what is hydroponics?



1.   Efficiency

 They can produce 10x the crops per area;

2. Consistency

They produce predictable quantities and quality all year long;

3. Scalability 

They can be used to cultivate food within a house to feed 

a family or in warehouses to feed an entire community

4. Sustainability

They use 98% less water, their soilless cultivation minimizes

the use of harsh chemicals (avoiding soil and water pollution),

and they reduce emissions related to the shipping and

transportation process by growing locally in urban

centers/bringing the supply chain to the city; 

5. Adaptability

They provide the freedom to cultivate anywhere in the world

(e.g., arid regions, places with not enough farmable land, and

food deserts) and allow to make better use of space.

Nonetheless, as mentioned before, even though

hydroponics is an extremely useful technique for

cultivating, it is heavily dependent on monitoring. 

In a hydroponic system, there is less room for error than

with traditional soil farming because in traditional

systems soil acts as a buffer. That means that when you

overfeed in a hydroponic system, you are overfeeding

directly at the root zone. This makes hydroponic systems

extremely sensitive.

Key hydroponic strengths 



Since in hydroponics there is no one methodology that every grower can adhere

to and precision in diverse parameters is essential to take advantage of all its

benefits, real time and constant monitoring is key to achieving the expected

results.

By integrating hydroponic systems with IoT, the challenge of manual monitoring

is instantly addressed. Thus, turning the arduous task of achieving maximum

yields into a reachable goal for anyone.

In a smart hydroponic system, the continuous and uninterrupted monitoring of

key parameters is facilitated through the placement of sensors in the system. IoT

technology is then used to retrieve and transfer data to cloud applications (for

that purpose, at Evalan, we created BACE). Finally, a dashboard or app is used to

communicate all relevant data to the user. 

The availability of continuous, uninterrupted, and real-time information provides

growers with insight to enhance their system consistently and knowledgeably.

Furthermore, if at any time something goes wrong, the IoT architecture will alert

the growers about it, to allow them to make informed decisions ensuring the

maximum amount and highest quality of yields.

Unlocking the potential of
hydroponics with IoT

Did you know?
That the pressure on the agriculture industry to meet

the growing demand for grains and food is leading to

the search for high-yielding farming techniques and

systems. Expert tip
To meet these challenges and opportunities, and

enable the next revolution in food production,

farmers, agribusinesses, and food companies must

digitalize. Soon, all leading agribusinesses will use IoT

technology to continuously monitor their systems,

and make data-driven decisions. 



Knowing how sensitive hydroponic systems are, and because there is no one-size-

fits-all growing solution, investing in an IoT system that provides uninterrupted

real-time monitoring of key parameters is decisive to maximize efficiency and

achieve the expected results. The following parameters —which can be monitored

through IoT sensors— are key to an efficient and high-yielding hydroponic system:

Collecting relevant data with IoT
technology

PH

Monitoring and controlling the PH levels is crucial for the maintenance

of plant health, as they affect nutrient uptake leading to the

development of deficiencies or toxicities. It is thus important to note

that some inert growing media used in hydroponic systems are not

PH-neutral (e.g., rock wool).

PMM (concentration of nutrients in the water)

Different plants require different nutrient solution concentrations for

growth. Monitoring and controlling concentration through, for

example, the electrical conductivity of a solution allows the entire

cellular structure of the plant to obtain the maximum uptake of

nutrients. It is important to note that concentration requirements will

depend on the type of plant (flower, fruit, or vegetable) you are

growing.

Temperature

Changes in water temperature can lead to mold, mildew, and other

root-related problems. Furthermore, if the temperature is too high

plants will be unable to hold onto dissolved oxygen and thus absorb

nutrients properly. If the temperature is too low, the plants enter a

shock state and stop growing.



Light

Measuring and monitoring the photosynthetic active radiation makes

it possible to see the amount of light being delivered to plants in

relation to their maximum level of light absorption, which helps limit

energy waste.

CO2

Hydroponic indoor farming introduces the opportunity to provide extra

CO2 to your plants. Since CO2 is essential to a plant's growth and

development, carefully monitoring CO2 levels allows knowledgeable

action to take place to increase plant growth rates.

Humidity

Measuring and monitoring humidity through both Relative Humidity

(RH) and Vapor Pressure Deficit (VPD) allows for a better

understanding of the plants’ activity. It also enables the prediction of

evapotranspiration rates to estimate plants’ water usage and

dehumidification needs. For example, with low RH and low VPD levels,

there is less pressure on the plant to transpire, so if over-watered it will

be prone to pests.

Due to their flexible nature, IoT solutions can be applied in countless ways to

achieve more sustainable and profitable food-growing systems. 

Do you have something in mind, or do you need a problem solved?

Evalan can work together with you on an end-to-end IoT solution. 

However, if you are only looking for a ready-to-deploy IoT gateway, we

are also the experts you are looking for. With our BACE IoT connector you

will be ready to go in no time. 

Click here

Click here

https://evalan.com/contact/
https://bace-iot.com/company/contact


End-to-end solution

Evalan created a solution for a client

with a Deep Water Culture (DWC)

hydroponic system to provide them

with real-time and uninterrupted

information about the crop’s growth,

quality, and conditions.

Sensors were added to the floating

platforms to measure humidity, CO2

concentrations, and temperature to

get a better and more comprehensive

picture through these key parameters;

and thus, be able to adjust actions for

optimal results. 

The next stage will bring about

technology to measure the nutrients of

the water to help the greenhouse

optimize its production process. 

Two case studies

Did you know?
That more than 2/3 of IoT projects fail or never leave

the pilot face.

Expert tip
Choosing the right IoT partner is key to futureproofing

your solution and being able to scale it overall.

Ready-to-deploy IoT gateway

Some smart farming solutions use

LoRa sensors which are not supported

globally. 

In that sense, the fact that LoRa is not

intended for a lot of data and that it is

only supported in a few countries soon

becomes an issue. 

BACE can act as the bridge from the

LoRa sensors to the cloud without

needing the LoRa infrastructure in the

country. Thus, allowing any company

to do an easy and scalable global

rollout. 



BACE is the result of over 15 years of experience in IoT. Its multipurpose module

acts as a gateway and the unique cloud application allows you to connect,

manage and store your data in an efficient and secure way. 

BACE brings data from sensors to cloud applications, removing technical risks and

helping customers implement their IoT solutions quicker. In short: we take care of

IoT connectivity so that you can focus on your own value-added service. 

With BACE there is no need to be an expert on the data transmission from your

sensors to the cloud. BACE will use one of many standard protocols to retrieve the

data from the sensors and deliver it through a secure API (Application

Programming Interface) in the cloud. It is cost-effective, and it can be done within

a few weeks. 

Choosing the right IoT partner is key to futureproofing your solution and being

able to scale it overall, as the only way of doing so is by integrating with highly

reliable, maintainable, and available APIs.

Our IoT Gateway: BACE

Speed. Get started with only a few lines of code. 

Easiness. Eliminate the need to learn new device protocols

and use a friendly interface. 

Scalability. Scale from one to thousands of devices without

complexity. 

Reliability. Have consistent access to data points and never

lose information.

BACE's added value

More about BACE

https://bace-iot.com/products/hardware-module


1. In the orientation phase we identify the specific needs and objectives of your

company. To do so, we undertake a quick scan of your processes and devices.

2. In the recommendation phase we advise you on the right gateways and setup

you will need to achieve your goals. We also draft a budget estimation. As another

option, Evalan can develop an end-to-end solution for you in which case

workshops, brainstorming sessions, and regular coordination meetings are held

throughout the development phase.

3. In the delivery phase we supply the solution and get you set up. We will remain

involved in managing the system, optimizing its performance, and in ensuring

that the security stays up to date. 

Get started with us!

Evalan is the right partner for you
Carefully selecting the partner company you want to work with is essential. With

the right planning and the right technology partner you can have an efficient,

data-driven, and reliable hydroponic agriculture system. At Evalan we believe

working together and building trust are the ways to achieve reliable and accurate

solutions, as our clients bring the domain knowledge and we the technology

expertise.

Do you have any questions?
We are happy to answer them without any obligation. 

Visit us

Sarphatistraat  638,

1018 AV Amsterdam

The Netherlands

Contact us

+31 207 790 344

info@evalan.com

www.bace-iot.com

info@bace-iot.com

Plan a meeting online
with one of our
experts

mailto:info@evalan.com
http://www.bace-iot.com/
mailto:info@bace-iot.com
https://bace-iot.com/company/contact

