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This issue of Capital Magazine ties into one of our four strategic investment themes: ‘Feeding The World’. NPM 

Capital has been an active investor in the food and agriculture sector for some time. Our involvement in the 

industry began with the acquisition of preserved vegetables producer HAK in 2005, followed by participations 

in other production companies including Continental Bakeries, Royaan and Dujardin. Over time, we have 

shifted our focus increasingly towards the front end of the food and agriculture chain, where innovation and 

technology are higher on the strategic agenda and where, in our view, most value is added. That has led in 

recent years to a well-rounded portfolio of companies like Ploeger-Oxbo, Hendrix Genetics, Agro Care and 

most recently KUBO. 

We are proud to have gained a growing foothold in this dynamic industry, where long-term investors must 

often spend a long time ‘sowing’ before they can reap the fruits. This is also a sector where deep industry-

specific knowledge is a ‘conditio sine qua non’ to be taken seriously as an investment partner. Meanwhile, there 

are few industries with so many mid-size family companies with the potential to accelerate their growth with 

the right support. And the food and agriculture industry is at the heart of so many of today's major challenges 

– from food security for future generations to cutting our carbon footprint. All this ensures that we at NPM 

Capital will continue to follow developments in this sector closely and zealously.

In this issue of Capital Magazine we will give you an update – with the valued support of some of our 

participations and relationships in our network – about the topics that are of particular interest to us as 

an ‘agrotech investor’. These include subjects such as the future of greenhouses, vertical farming and the 

transition from animal to plant-based proteins. But we will also cover another topic close to our hearts, which 

is good governance. We've asked a few well-rounded and independent thinkers to share their visions, from 

the conviction that a business can make great strides when you are able to establish a good dynamic between 

capable management, a strong supervisory board and a committed investor.

We wish all our readers a successful and healthy 2022.

Investment team NPM Capital

Welcome to The Future Of Food!
Together we can 
beat all childhood 
muscle diseases!
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GREENHOUSE 
HORTICULTURE 
THE WAY TO 
GROWTH?

The conversation

The global market for greenhouses 
– for the growing of vegetables, 
plants, and flowers – is expanding 
rapidly. More and more crops 
that are traditionally grown ‘in the 
open ground’ are now finding 
their way to so-called ‘protected 
crop cultivation’. What are the 
economic and other reasons behind 
this trend? And given the further 
anticipated expansion of the global 
population in the coming decades, 
should greenhouses be viewed as 
‘the way to growth’? Rutger Ruigrok, 
NPM Capital's managing director, 
discussed these questions with 
Wouter Kuiper, CEO of high-tech 
greenhouse builder KUBO.
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‘ FROM INPUT-DRIVEN TO  
OUTPUT-DRIVEN’

“As strategic consultants in the field of food and agriculture, we are 
constantly mapping the leading trends in these industries,” says Martien 
Penning, Managing Partner of Hillenraad Partners. “One clear trend is 
the growing role of technology in horticulture. Technology allows us to 
control more and more conditions: the genetics, the growing, the time 
of harvest and, last but not least, the yield and quality. This industry is 
moving quickly: a few years ago, we were talking mainly about lighting 
and climate control, but now we are increasingly focusing on the plants 
themselves, and there are even sensors that measure the sap flow of a 
plant, or the degree to which the stomata in the leaves have opened.

We're also seeing how horticulture is moving from input- to output-driven. 
We used to start with the plant material and adjust the greenhouse 
climate to try and realise a good harvest. Now, the desired harvest is 
the point of departure: we want tomatoes with such-and-such shape, 
colour, flavour and storage properties. From there, we figure out what the 
requirements are to make that possible.

The nature of the industry is also changing. Horticulture used to be a 
proces-driven, but it is increasingly becoming process-driven, with the 
associated process control and economies of scale. The value chain 
is shortened accordingly: individual growers are increasingly able to 
deliver products at ‘shelf level’, in small packaging, coded and ready 
to be sold in stores. Shortening of the chain and economies of scale are 
also driving consolidation in the sector. Mergers and acquisitions are 
happening constantly, because more and more specialist knowledge is 
needed that a small business simply cannot provide. Energy, marketing, 
sales and IT are some examples of that. To an increasing extent, investors 
are also brought on board to facilitate professionalisation and scaling 
up. In that sense, the horticulture industry is catching up with other sectors 
where similar developments have already taken place.

Globally, you see more and more mixed agriculture turn into specialised 
agriculture, and moves from agriculture to open-ground horticulture, to 
closed horticulture, with vertical farming as the current end point of that 
development. The Netherlands has a great deal of knowledge about 
cultivating crops in greenhouses under ideal circumstances; the question 

now becomes whether we should keep growing the products ourselves 
and exporting them, or move towards applying our technology 

and knowledge elsewhere in partnership with local partners 
worldwide. I am inclined to bet on the latter. Especially where 
it concerns autonomous cultivation through digitalisation 
and electrification – such as glass greenhouses with built-in 
transparent solar panels that both allow light to pass through 
while also generating electricity – I am confident there are 
still major new achievements on the horizon.”

Martien Penning, Managing Partner Hillenraad Partners, about developments in the horticultural industry

Ruigrok: “You were born and raised in the 
Westland [editor's note: the main greenhouse 
horticultural region in the Netherlands]… It would 
be surprising if you didn't believe in a bright future 
for greenhouse horticulture.”
Kuiper: “You're right, that wouldn't be what you'd 

expect to hear. On the other hand, although a lot 

of innovation is happening in the Westland region, 

we're not necessarily seeing much expansion 

of greenhouses. That ecosystem is more or less 

'complete'. If we're talking about the future of 

greenhouse horticulture, that lies beyond our national 

borders. There is a rapidly growing global demand 

for high-quality and locally grown products that are 

grown safely and efficiently under ideal climatological 

conditions, using limited energy, water and pesticides. 

Greenhouses are basically the only way to do that.”

Ruigrok: “In school, many of us were told 
that greenhouses emerged to reduce farmers' 
dependence on the seasons. Is that still the case?” 
Kuiper: “That is how it started long ago – there was 

a time when we even grew melons in the Westland. 

Today, the calculus has changed significantly. More 

and more crops are moving from the open ground 

into greenhouses, and there are multiple reasons for 

that. A very important one is that horticulture in the 

open ground takes a lot of space. That isn't a problem 

everywhere on Earth, but it certainly is in many 

places, and besides, enormous areas of woodland 

are razed to make space for agriculture. Secondly, 

open-ground cultivation requires a lot of irrigation, 

and water can be scarce in many places. Third, the 

yield will be relatively low, unless you use generous 

amounts of crop protection products, which has 

unintended negative side effects on the environment. 

So when you add up those reasons, greenhouses 

become the rational choice in many cases.”

Ruigrok: “Can you give us an example of that?”
Kuiper: “In the US, large acreages of tomatoes are still 

grown in the open ground. In greenhouses, you could 

quadruple the yield per square metre with only some 

five percent of the water consumption and a negligible 

amount of crop protection products.”

No crystal ball
Ruigrok: “Are all crops suitable for cultivation in 
greenhouses? What about bulk crops like wheat 
and potatoes?”
Kuiper: “Of course, I don't have a crystal ball, but 

I can say it will depend on what's economically 

viable. First of all, 'greenhouse' is an elastic concept 

that might vary from a simple wire mesh box of a 

few dollars per square metre, to medium-tech foil 

greenhouses, to high-tech glass greenhouses like 

we are developing. The latter are only five percent 

of the market right now, and they are primarily 

used for fragile types of fruits and vegetables with 

a solid consumer margin. But the cheaper kinds of 

greenhouses can easily be used for the cultivation of, 

say, kale or spinach, which are still seen as typical 

outdoor vegetables. Especially if further innovation 

‘‘The demand for locally 
produced crops is growing 

worldwide’’

brings us varieties with shorter 

growth cycles, for example. 

Greenhouses offer a lot of 

options, but the total picture 

needs to fit. And the total picture 

includes sustainability questions, 

as well. To return to those melons 

I mentioned earlier: they are no 

longer grown in the Westland, 

but in Costa Rica, because you 

get many hours of sunshine there 

and the labour is cheap. But after 

the harvest, those melons need 

to travel a very long distance to 

get to us. You would need to 

compare the ‘true price’ of such 

a melon to the price of a local 

greenhouse-grown melon. Those 

kinds of discussions have not yet 

reached a critical mass, but it is 

a valid question whether we will 

still find it acceptable ten years 

from now to import melons from 

so far away.”

The conversation

Wouter Kuiper, CEO KUBO
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“Robotisation 
in greenhouses is 

certainly a necessity if 
we want to continue to be 

able to feed all the people on Earth in the 
future. COVID has also made clear the fragility 
of production chains that are highly dependent 

on human activities. On the one hand, man 
has evolved over hundreds of thousands of years 
into a creature that can see at a glance whether a 
tomato is ripe, and feel it with his fingers, as well. 
Technologically, it may not seem like rocket science 
to pluck ripe tomatoes, but you have to teach a 
computer all those innate cognitive capacities that 
humans have. What does a ripe cucumber look like? 
How hard does an unripe cucumber feel? What do 
you do with the leaves hanging in front of the fruit? I 
expect we are still five or ten years removed from a 
fully autonomous, robotised greenhouse.

Kind Technologies is a scale-up, and we can tell 
that the market is getting cold feet. Growers tend 
to take a position of ‘I'll believe it when I see it’. 
And that is understandable, because robots are a 
significant capital investment and you are dealing 
with perishable goods; if a plucking robot is out 
of order for a day, you may lose a whole day's 
revenue. In addition, you would have to make 
changes in the rest of your process and although 
you will need fewer manual labourers, you will need 
more highly trained technicians. Foreign agricultural 
investors have proven willing to take greater risks 
in this area. We have already sold systems in 
Canada, and we've also seen serious interest from 

Mexico. The Dutch horticultural industry is leading 
globally, but in this case I am concerned that 
we are seeing some first mover disadvantages. 
That is why we are also investing significantly in 
sorting and packaging robots. That way, we can 
show the industry that robots are not scary, and 
that they are capable of taking over many tasks 
from humans. We now 
have machines that can 
automatically sort and 
package beef tomatoes, 
cucumbers, chicory stalks 
and pointed peppers. 
Tasks that are done 
imperfectly by ten 
or twenty people 
today, can be 
done by a single 
of our robots 
without any loss 
of quality. It is a 
matter of time until 
the robots that drive 
past the crops can 
predict exactly what 
the harvest will be in 
three or four weeks.”

‘WE ARE STILL ABOUT FIVE TO TEN YEARS 
REMOVED FROM FULLY AUTO  NO MOUS, 

ROBOTISED GREENHOUSES’

RICHARD VIALLE, FOUNDER & CCO OF AGRICULTURAL ROBOT DEVELOPER 
KIND TECHNOLOGIESABOUT ROBOTISATION IN GREENHOUSES

Richard Vialle

‘‘xxxxxxx’’

Ruigrok: “What is your view on the impacts of 
climate change? Because the ideal climate to grow 
melons in today, may look quite different in ten 
years...” 
Kuiper: “That's correct. The impact of climate 

change is growing. It's not self-evident that outdoors 

cultivation will still be profitable ten years from 

now in places where it is profitable today. For that 

reason, we have spent the past few years developing 

a greenhouse concept that allows for the cultivation 

of high-quality products in literally any region in 

the world. From the North Pole to the Equator. Of 

course, you will need heating and cooling, so there 

is a price tag attached to it. But the same applies to 

the alternatives, like importing products from other 

regions.”

Groundbreaking concepts ahead
Ruigrok: “Is scale an important factor in these 
questions?”
Kuiper: “Certainly. It has always been important, but 

it is clearly becoming even more so. We can see that 

the scale at which our clients operate is getting larger 

and larger, and the greenhouses are not only getting 

bigger, but also increasingly complex 

technologically. In addition, a growing 

number of investors are entering the market 

lacking horticultural expertise themselves 

and looking for turn-key solutions. Their 

thinking happens on a very different 

scale than those traditional family 

businesses that used to dominate the 

industry. And that development is 

happening all over the world.”

Ruigrok: “We are also 
seeing agriculture moving 
away from countries 
like Spain because the 
costs of labour have 
risen significantly. Does 
greenhouse horticulture 
also require less manual 
labour?” 
Kuiper: “There is no major 

difference between plucking 

tomatoes in a field and 

plucking tomatoes in a 

greenhouse, although 

the work environment in 

greenhouses does tend to be 

more pleasant. I do think that 

greenhouse horticulture offers better opportunities 

for robotisation, since robots are more effective in 

stable conditions (see also page 11 - eds.). So in 

the future, the difference in labour costs may grow. 

And if we think a little further ahead, I think we will 

see some groundbreaking concepts using Artificial 

Intelligence and Machine Learning in the future. At 

KUBO, we are already thinking about a greenhouse 

capable of making autonomous decisions about light, 

temperature, CO2, irrigation, and fertilisation. That 

would be a greenhouse that can deliver a consistently 

predictable output while requiring as little human 

intervention as possible. Right now, that is still a bit 

of a pipe dream, but we are headed in that direction.”  

 

The conversation

‘‘There are some 
groundbreaking concepts 

ahead’’

11

Rutger Ruigrok, Managing Partner NPM Capital



12 1312

Vertical agriculture – growing 
crops in buildings – is one of 
the major developments with the 
potential to become a staple of 
our future global food system. 
The potential yields are high, 
the quality can be optimally 
controlled, and many resources 
are used in a more sustainable 
way than in traditional forms of 
agriculture and horticulture. For 
now, however, this brand-new 
form of crop production still faces 
some major challenges. Because 
it's only when you try to imitate 
nature that you see just how 
complex it really is. 

UP IN THE AIR?
The future of vertical farming in five questions

Feeding the World
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But light, in all its complexity, is far from the only 

success factor for vertical farming, according to 

Marcelis. “There are infinite possibilities with light, 

but there is no point to optimising light without 

considering it in combination with all the other growth 

factors in the vertical farm: temperature, carbon 

dioxide levels, humidity and the air flow in both the 

macroclimate (the cultivation space itself -eds.) and 

the microclimate (the spaces between the leaves of the 

plants -eds.). And I haven't even mentioned the plant 

genetics, the substrate in which the crops grow, the 

quality of the water and the nutrients added.”

Managing Director of NPM Capital, the international 

greenhouse horticultural industry is constantly 

increasing its levels of control over cultivation through 

technology. Vertical farming may be seen as the next 

step in this development and is based on the application 

of a series of cutting-edge technologies. 

First, there is the lighting, which is a science in itself. 

According to Leo Marcelis, professor and head of the 

chair group of Horticulture and Product Physiology 

at Wageningen University, it is not just about the 

intensity of light and the hours of light per day, but 

also about the quality, the colour and the direction 

of the light. Light also means heat, which impacts 

the temperature of the plants' tissue. And that, in 

turn, influences all sorts of developmental processes 

in the plant. “Heat directly affects evaporation, 

which is important to the plant, but also impacts the 

microclimate. And the microclimate also affects the 

plant. So it's a complex feedback system,” Marcelis said.

‘‘There are infinite 
possibilities with light’’

The level of hygienic control of the environment also 

renders the use of pesticides unnecessary. Only two to 

four litres of water are required per kilogram of crops 

– a reduction of 70% to 95% relative to conventional 

cultivation – and any water that evaporates can be 

recaptured and reused for circular irrigation. Compared 

to conventional agriculture and horticulture, the 

necessary growing surface of vertical farming is a 

whopping twenty times smaller.

Another oft-cited advantage of vertical farms is that 

they can be put anywhere – including in urban 

agglomerations, close to where consumers live. That 

means fewer food miles and less food waste, because 

fresh vegetables and fruits now often travel thousands 

of kilometres to reach consumers, risking deterioration 

of quality and contamination by pests along the way. 

Given the expectation that two in three people will be 

living in urban areas in 2050, the potential of vertical 

farming to help provide the growing number of urban 

dwellers with fresh and locally produced food is clear.

What are the key technologies for vertical farming?

As can be learned from the conversation published 

in this issue (page 6) between Wouter Kuiper, CEO 

of greenhouse builder KUBO, and Rutger Ruigrok, 

What exactly is vertical farming?

Vertical farming refers to the cultivation of crops 

in closed buildings, i.e. buildings without natural 

daylight (thereby distinguishing it from greenhouses, 

for example). In theory, vertical farming can be 

done in any building, from empty office complexes 

to underground bunkers, since the cultivation relies 

entirely on artificial light and artificial climatological 

conditions. In addition, it is possible to cultivate  

layers of crops on top of each other – hence the  

word ‘vertical’.    

What are the advantages of vertical 

farming?  

Vertical farming could revolutionise 

the production of fresh vegetables. 

By growing crops in layers under 

fully controlled circumstances, 

it becomes possible to give 

exact guarantees of the 

yield and the quality of the 

production – regardless of the 

time of year, weather, and 

climate (change). By attuning 

the growing conditions 

precisely to the needs of the 

plant and by using state-of-

the-art cultivation techniques, 

vertical farming can achieve 

substantially higher yields than 

conventional agriculture. 

‘‘In theory, vertical 
farming can be done in any 

building’’

14

Feeding the World
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Michiel Peters, CEO of PlantLab (see text box above) 

confirms Marcelis' views. He said: “At PlantLab, we 

have been conducting fundamental research since 

2008, to improve our understanding of the symbiosis 

between plants and technology – in terms of light, 

water, air treatment, root temperature, evaporation 

speeds, et cetera. In Den Bosch in the Netherlands 

we have a research team of fifteen people working in 

fifty climate-controlled rooms, each with individually 

variable conditions. For each crop, you're dealing with 

a complex set of conditions that you have to adhere 

to in order for the plant to flourish as well as grow 

quickly. Over the years that we spent tinkering here, 

we've seen several American and Asian players skip 

right past the R&D phase to start producing on an 

industrial scale right away. And that is understandable, 

because it seems so easy: take a shipping container, 

hang some LED 

lights, put 

in some air 

conditioning, throw in some soil and fertiliser and 

seeds and you're good to go. But that is not how it 

works in reality. Many of those companies have learned 

the hard way, and are heavily investing in R&D today.” 

What are the major challenges vertical farming is 

facing?

Because vertical farming does not make use of the 

greatest source of free energy on Earth – the sun – this 

approach still requires significantly more energy than 

conventional agriculture. New generations of lamps, 

among other technologies, are helping to reduce that 

energy requirement.  

Secondly, the step from a laboratory to industrial-scale 

application is not an easy one, as became clear at the 

Vertical Farming Conference 2021 at the Horti Science 

Park in Bleiswijk, the Netherlands. According to speaker 

Lisanne Meulendijks, a specialist in vertical farming at 

the agricultural research institute Delphy, the technical 

design of an individual vertical farm has a major 

‘‘The step from a 
laboratory to industrial-
scale application is not 

an easy one’’

impact on the final cultivation result. Experiments 

conducted at Delphy's own Improvement Centre 

show that the same ‘cultivation recipe’ applied at 

different scales at different vertical farms led to 

major variations in the outcomes. 

Peters acknowledged that difficulty. He said: 

“My background is in machine engineering 

(Peters was previously CEO at Vanderlande and 

Moba, among other positions – eds.), so it's not a 

coincidence that I ended up here. We are trying 

hard to make our concept modular, so 

that you can put it together brick by 

brick in any building you want. That is 

more difficult than it sounds, but from 

my perspective, it is not the greatest 

challenge. Because an economically 

viable vertical farming concept is not 

just about sowing, germinating, and 

harvesting, but also about packaging, 

storing and logistics. Even if you have 

figured out the complicated part – 

ensuring a certain yield and quality 

– it takes a lot more to scale up 

17

PLANTLAB: FROM VERTICAL FARM TO TABLE
After years of research, PlantLab has started to grow products 
that are reaching consumers' tables. The company started to 
operate a production facility in Amsterdam with 2000 square 
metres of cultivation area two years ago, and is now planning 
an expansion of another 6000 square metres. Van Gelder, 
wholesaler in fresh vegetables and fruits, is one major customer, 
and fresh herbs grown in Amsterdam also reach consumers' 
tables through grocery delivery service Picnic. The current 
revenue is ‘a few million euros’ according to Peters, but serious 
expansions lie ahead. Those expansions will start on the other 
side of the Atlantic, where a second production facility has 
recently started operating in Indianapolis (population 870,000). 
The first crops from this cultivation site of 2000 square metres 
have recently been delivered to local shops and companies. 
Another vertical farm has just started operating on the Bahamas. 
This group of islands is an important case for PlantLab to 
show how vertical farming can make a positive impact on 
a community whose access to fresh vegetables is limited to 
imports by ship or plane.  

Michiel Peters

16
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and Alphabet chairman Eric Schmidt. IDTechEx expects 

the value of the vertical farming industry to rise to 1.5 

billion dollars by 2030. 

As in any emerging market, not everything is coming 

up roses, however. The industry is littered with 

bankruptcies, with major players like PodPonics 

and FarmedHere, that once exploited the largest 

vertical farms in the world, as the most prominent 

examples. Rising energy and labour costs, but also the 

organisational complexity of managing a controlled 

environment 24/7, can quickly put the viability of the 

vertical farming business model at risk. Nevertheless, 

IDTechEx is optimistic about the opportunities for new 

players in the industry and the broader value chain. 

Peters shared that optimism, but with a caveat. “The 

economic viability hinges on many different choices. 

Which crops do you bring to market first? In which 

regions? Through which resellers? Are you focusing on 

premium products or staple foods? Vertical farming is 

more easily made commercially viable in places where 

all food has to be imported because conventional 

agriculture is impeded by an inhospitable climate or 

barren soil.”

Finally, the important question remains whether 

consumers will embrace the products of vertical 

farming as well. So far, that is difficult to answer. 

Gemma Tacken, senior market researcher & marketing 

expert at research institute Wageningen Economic 

Research, thinks that ‘it may be quite a challenge’ to 

convince Dutch consumers that the crops harvested 

from vertical farms are ‘natural and healthy’. Peters 

is more optimistic. “The long-term trends are in our 

favour. Fresh water and arable land are becoming 

more scarce; labour costs are rising; green energy 

and technology are becoming cheaper. A generation 

of consumers is emerging who don't want pesticides 

in their food and who prefer sustainable and locally 

produced food. Yes, vertical farming is definitely 

high-tech and no, we can't appeal to the nostalgic Little 

House sensibility of organic cultivation. But what we 

can do is offer sustainable, affordable, pesticide-free 

fresh vegetables year-round. I think vertical farming 

will be embraced just like LED lights. They were 

received critically at first, but they became ubiquitous.”

 

“ The theme Feeding the World has been high on 
NPM Capital's agenda, and it has guided our 
strong focus on the food and agriculture sector. 
Sustainably feeding a rapidly growing global 
population is one of the world's major challenges 
for the future, and we think companies in the 
Benelux can play an important role in meeting it. 
From crop improvement to cultivation optimisation 
to developing new technologies: our country has 
numerous businesses with a leading international 
position in the food chain or the potential to 
attain one. As a committed long-term investor, we 
see a role for ourselves in supporting ambitious 
organisations in the food and agriculture sector to 
realise their growth targets. 
 
 As our investments in Agro Care and more recently 
in greenhouse builder KUBO demonstrate, NPM 
Capital views high-tech greenhouse cultivation and 
its suppliers as a particularly promising industry. 
We keep a close eye on trends and technological 
developments, and we see vertical farming and 
urban agriculture concepts as having a great deal 
of potential. Investing in this market is certainly a 
possibility in the future, considering our ambitions 
as an investor in agricultural innovation.”

Anna Sleddering
Senior Investment Manager, NPM Capital

into an operational farm. PlantLab used to be a contract 

research organisation, but nowadays we have a team 

for concept development, a project team to build and 

test the projects, a production team exploiting the 

farms and a commercial team  

for sales.”

Will the market and consumers embrace vertical 

farming? 

The report ‘Vertical Farming: 2020-2030’, published 

by the American market research bureau IDTechEx, 

shows that the vertical farming industry has raised 

more than a billion dollars in funding since 2015. Most 

of that money was invested in (East) Asian markets; for 

example, there are more than 200 operational vertical 

farms in Japan, where market leader Spread Co. Ltd. 

produces 30,000 heads of lettuce a day in the highly 

automated Techno Farm Keihanna. The United States 

is seen as another major emerging market. Notable 

investments have been made in the Newark, NJ-based 

start-up AeroFarms, which raised $100 million in 2019 

to expand its cultivation facilities; and the Californian 

start-up Plenty, which raised $200 million in 2017 

in a round of financing led by the SoftBank Vision 

Fund, in collaboration with investors like Jeff Bezos 

‘‘We don't have the 
nostalgic Little House 
sensibility of organic 

cultivation’’

Feeding the World
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Fatima al Zahra receives her visitors at ICT Group's 

office in Eindhoven, at the edge of the University of 

Technology's campus. She is there only a few times a 

month, since she spends most of her time in Bochum, 

Germany, where she represents ICT Group as 'Project 

Manager System Verification' at VW Infotainment, a 

subsidiary of Volkswagen. Al Zahra was born in India, 

raised in Saudi Arabia, and now leads a sizeable team 

that subjects the software produced by ICT Group for 

this major client to intensive testing.

ICT Group is only one of VW Infotainment's several 

software providers. "In the end, it is our job to evaluate 

all of the code (instructions in a programming language 

- eds.) before the infotainment units are taken into 

Frontsoldiers

These days, it is difficult to imagine a life without software – 
computer programmes and their associated data. In fact, we 
may well say that ‘software makes the world go round’, to 
paraphrase Liza Minnelli in the musical Cabaret. But software 
is a product like any other: designed and produced by 
people, and therefore subject to human error. To catch and 
patch those errors in the earliest possible stage is the work of 
so-called System Software Test Engineers. Fatima al Zahra of 
NPM participation ICT Group tells us how it's done.  

production and built into new cars," Al Zahra explains. 

"To do that, we test the software both functionally and 

non-functionally." 

This is a crucial difference. Functional testing, as Al 

Zahra describes it, refers to testing whether the software 

operates according to the requirements. Non-functional 

testing applies to the software's performance, in terms 

of speed, stability, etcetera. "To put it simply: if I press 

the start button to boot up the application, that's a 

functional property. But how quickly the application 

starts, that's a non-functional performance property."   

Foolproof 
Those non-functional performance properties of 

software have become increasingly important in 

testing, Al Zahra says. "The whole technology industry 

revolves around speed. End-users today have very high 

expectations from software. They want something 

that's really cutting-edge in terms of smoothness and 

responsiveness. But of course, we also test for so-called 

'bugs' – the hidden mistakes often lurking deep in 

the source code of a computer programme. To track 

those down, we improvise with all sorts of unusual 

combinations of tasks. The ultimate goal is to build 

software that is 'foolproof'. Intensive testing is essential 

to achieve that, because no matter how skilled a 

programmer is: we are all blind to our own mistakes." 

‘‘The goal is to  
build software that is 

foolproof ’’
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Al Zahra leads a rather large testing team with many 

international collegues. That large team is necessary 

because many varieties of the software tend to be 

developed, depending on their intended application. 

"An infotainment unit can differ between car models, 

but also between global markets, since distinct legal 

standards apply," Al Zahra explains. "For example, real-

time monitoring is not allowed in the EU due to the 

GDPR, and hence it needs to be blocked in the software. 

But in China, it's the other way around: the software 

is mandated by law to support real-time monitoring, 

because the government wants to be able to track all 

drivers. All those variants of the software have to be 

tested individually."   

When asked what qualities a good test engineer must 

possess, Al Zahra answers: "In principle, we 'play' with 

the software to see how it responds, so there's a degree 

of creativity involved. Part of the work is exploratory: 

you don't know exactly what errors you're looking 

for, so you just end up tinkering and trying various 

combinations of tasks. At the same time, you need to 

be very precise, because there are all sorts of guidelines 

concerning methods of testing, the types of tests and 

how to document their results. So it's both an art and a 

science, at which you grow more skilled over time."

Understanding how businesses work 
As project manager, Al Zahra has to monitor all the 

testing that is executed in parallel and ensure that the 

Frontsoldiers

Al Zahra attributes her relatively rapid ascent 

from test engineer to manager to her ability 

to communicate with professionals with very 

different backgrounds, like marketeers and 

accountants. "After my engineering degree, 

I did an MBA in Marketing and Marketing 

Management for that reason. I don't think 

it's enough to be well-versed in the technical 

side of the job. You also need to understand 

how businesses work, because in the end, 

your clients aren't software developers, and 

they have a very different perspective. The 

reality is that nobody talks about whether and 

how software works: the focus is on what 

that software enables in terms of customer 

promises and commercial targets. I want 

to be part of the discussion and be able to 

communicate on that level, as well." 

‘‘A good test engineer 
needs to be both 

creative and precise’’
agreed-upon data is delivered on schedule. That is not 

always manageable, because the time frame for testing 

is often shorter than technically desirable, Al Zahra 

says. "We try to automate as many repetitive tasks as 

possible, and we let the computer test some of the daily 

production of new code. Even so, it can happen that 

we miss certain problems. Those may only appear in 

so-called 'field tests', when the software is tested on the 

road by Volkswagen. When that's the case, they'll send 

the software back to us and we need to develop a fix. 

That is a big part of the reason why I work on-site at the 

client's offices. As a test manager, I have to collaborate 

closely with the testing team and the software 

development team to quickly resolve these kinds of 

escalations."

Thanks to her international career – Al Zahra previously 

worked for Accenture in India and Telefónica in Munich 

– Al Zahra is very flexible and has learned to adjust 

quickly to the workplace culture in different countries. 

"But you have to be quick on your feet," she says. "At 

Volkswagen, the first employees arrive at six in the 

morning and by seven, everyone starts getting in action. 

After 4 PM, the offices are very quiet. In India, they 

start much later, around ten or eleven in the morning, 

and they work until seven in the evening. Germans 

work very hard during the day, so you have to get used 

to that strict focus on productivity. The most tricky 

thing is the language barrier. I speak a little German, 

but when it comes to detailed technical discussions, I 

have to conduct those in English. Collaborating with 

an international team of employees from different 

cultures can be quite a challenge. It's taught me to 

boil each problem down to its essence and keep my 

communication as simple as possible."

ABOUT ICT GROUP  
ICT Group is a leading industrial technology 
solutions and service provider that supports clients 
in the Benelux, Bulgaria, Germany, France, Portugal 
and Sweden with services in the areas of software 
development, project-based solutions, recruitment 
and staffing, testing and training, consultancy and 
managed services. ICT Group's 1500 technical 
professionals are active in many fields, including 
the automobile industry, production and high-
tech companies, the food industry, chemical and 
pharmaceutical companies, the oil and gas industry 
and logistics. In addition, the company develops 
activities in the domains of 'smart cities' (e.g. 
infrastructure, rail, public transport and mobility) and 
'smart healthcare'. Finally, ICT Group also develops 
its own software products, including a cloud-based 
platform for IoT, digital transformation and artificial 
intelligence (AI). 

ICT Group was a listed company until September, 
2021 and has been owned by NPM Capital and 
Teslin since delisting.
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The Capital of ... Kazachstan 

Nur-Sultan  
Nur-Sultan (previously Astana) is the capital of 
Kazakhstan. The city has approximately one 
million inhabitants and lies by the Ishim river in a 
flat steppe grassland. It is one of the youngest 
capital cities in the world, receiving this status 
only in 1997 after dethroning Alma-Ata, the 
previous capital, which is only 250 kilometers 
away from the Chinese border. The moving of the 
capital marked the beginning of colossal building 
projects in Nur-Sultan, where the governing style 
can be described as 'ethno-postmodernist' ( the 
combination of traditional, indigenous motifs and 
materials with forms referencing a range of 
periods from architectural history - eds.). 
Internationally renowned architects like Norman 
Foster and Kisho Kurokawa received commissions 
from the city for major projects.

Kazakhstan borders Russia to the north and 
China to the east. The country is 65 times the size 
of the Netherlands and has 18 million inhabitants. 
Its economy relies largely on incomes from the oil 
and gas industries, but the Kazakh government is 
increasingly pushing for economic diversification. 
The agrarian sector, and specifically greenhouse 
horticulture, is seen as a promising industry for 
the country. Many Dutch companies are currently 
involved in building up the greenhouse 
horticulture capacity in Kazakhstan, leading to 
rapid growth. Many of these greenhouses use 
residual heat from power plants, keeping the costs 
of production relatively low.  
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Leadership & governance

How do directors with 
complementary backgrounds form 
a harmonious supervisory board? 

From diverse  
contributions to 
unanimous  
super vision  

A supervisory board needs to collectively 

amass a great deal of knowledge and 

experience in order to effectively oversee and 

advise on all aspects of business operations. 

The individual contributions of each board 

member, from auditing to compliance, from 

strategy to innovation and from governance 

to international experience, will be checked 

off in a competency matrix. But that doesn't 

make them a team. 

What does it take to make this diversity of 

knowledge and experience into a coherent 

and effective whole? Mijntje Lückerath, 

professor of corporate governance, shared 

insights from her research practice and three 

long-term supervisory board members applied 

them to their hands-on experiences.
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A more diverse make-up of 
the board is hard work, but 

leads to better  
decision-making 

As university lecturer and co-author 

of the annual National Supervisory 

Board Research (NCO), Prof. Dr. 

Mijntje Lückerath researches board 

dynamics and the roles of individual 

members.

So why this push for more diversity, then?
“Fast and unanimous decisions are not a goal in 

themselves. The question is whether a diverse 

composition and more thorough debate lead to 

better decisions. Research does support that idea: 

the quality of decisions improves. Decisions are 

more well-considered and substantiated. Diversity 

also leads to more creative solutions and prevents 

collective biases and tunnel vision.   

The risks of a homogenous group were nicely 

illustrated in research done by the IMF, which 

sought to find out why they had not seen the 2008 

financial crash coming. It found that market analysts, 

all recruited from the smartest Ph.D students of 

the world's top universities, were subject to a 

shared tunnel vision and believed such a crisis 

could not happen. The phenomenon is called 

intellectual capture, a kind of intellectual myopia, 

and supervisory boards are no strangers to it. A 

very smart but homogenous group may make faster 

decisions, but not better ones.”

So the more diverse the fields of expertise,  
the better?
“That is only true to a limited extent. Every board 

needs at least one financial expert, but the rest 

depends on the type of company. With the revision 

of the corporate governance code in 2016, it was 

suggested to include a mandatory expert in new 

business models, but in the end, companies and 

board members decided that they should be the ones 

to decide whether that was useful or not, and the 

business model expert was reduced to a suggestion 

in a footnote. So in terms of composition and 

competency matrix, a supervisory board has free 

rein, and should look for expertise that is relevant 

for the specific company.

A very specialised expertise comes with the risk 

that a board member can only contribute on their 

specific skill and barely takes part in the wider 

discussion. You don't want a one-trick pony. 

Every member should be expected to be able to 

read the financial performance and discuss those 

numbers. And to have a wide strategic scope ¬– 

not necessarily always in the form of management 

experience. Knowledge of and experience in 

the industry is important for the majority of the 

supervisory board members, but it is also wise to 

bring in knowledge from outside the industry, 

where potential solutions for comparable problems 

may be found.”

For the composition of the board, you can also look 

at the role each member plays when executing their 

tasks. One person might feel more at home in the 

controlling, auditing role of supervisor. Another 

person is more of an advisor, who draws from a 

broad experience, or an ambassador who can offer 

his network.

That does not tell you much about competencies, 

but it is important for the business from the 

perspective of the resource dependency theory. This 

theory looks at the various resources on which the 

M
ijn

tje
 Lu

cke
rath

Mijntje  
Lückerath-Rovers 

is a professor 
of corporate 

governance at TIAS, 
the author of the annual 

Dutch 'Female Board Index', 
co-author of the annual National Supervisory 
Board Research [Nationaal Commissarissen 
Onderzoek] and editor(-in-chief) of the 
Yearbook Corporate Governance. She is or 
has been a member of the Supervisory Board 
of Achmea, NRC Media, Erasmus MC, 
Diergaarde Blijdorp, KNGF Geleidehonden 
and the ASN Beleggingsinstellingen.
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“In a board with a more diverse composition, it is 

harder to reach consensus. It makes the work more 

intensive and time-consuming than it would be in a 

more homogenous board. We find that discussions 

stir up more disagreements and decisions take longer 

to make. Such a supervisory board will demand 

more time and energy from its members and friction 

between them is more common. In light of that, it is 

not surprising that research shows faster turnover of 

board members and CEOs when diversity increases.”

Leadership & governance
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Expertise is essential, 
but also carries risks

Bas Maassen was trained as an econometrist, became 

management consultant and investment manager at NPM 

Capital and holds a number of supervisory board positions 

as well as advisory functions.

“It's evident that 
you need expertise 

on a supervisory board. 
More than anything, the 

board needs to be familiar with 
the industry and have a good understanding of 
the company's clients and business processes. 
Financial expertise is indispensable. And 
depending on the nature of the company, the same 
may apply to other disciplines. For a company 
that signs a lot of big international contracts, it's 
a natural decision to bring a legal expert onto the 
supervisory board.

But expertise also carries the risk that you become 
blind to the broader complex of facts, and it 
can stop you from including all perspectives in 
your decisions. I would rather have a dialogue 
about cybercrime than bring an expert onto the 
supervisory board. We can hire that expert to 
teach us – what matters is that we, as members 
of the board, understand the risks. I prefer well-
rounded supervisory board members, who have 
meaningful input outside their own disciplines and 
can take responsibility for the broader picture.  

An expert shouldn't demand too much time and 
space for their own discipline, and they shouldn't 
dominate the process. Meanwhile, other members 
can't just sit back and rely on the expert's 
judgement. Too much harmony is not a good thing, 
either. The chair of the supervisory board has an 
important role to play in guarding that balance. In 
that role, I critically evaluate whether the expert's 
input is contributing to the dialogue, and whether 

everybody is meaningfully participating in that 
dialogue. If that is not the case, I will intervene.
 
In my own career, I relied heavily on my financial 
and economic expertise. And as a board member, 
it is still helpful that I can quickly interpret the 
financial data to understand what the situation is. 
But that is always only part of the story. In the end, 
it is about the evaluation of leadership. How is the 
executive board faring? How skilled are they? Are 
they working well together? Are all stakeholders 
getting the right attention? The job is to keep an 
eye on those things. 

The supervisory board should have the collective 
knowledge and expertise to form an informed 
judgement on all important questions, in the context 
of the business and the market conditions. I am on 
the board of a large meat company, for example, 
where they know everything about their product, 
but sometimes struggle to define a sustainability 
strategy. Sustainability is a vital imperative and 
it demands changes from the company, but 
consumers are not yet willing to pay the price for 
that. For the supervisory board, it's important that 
we are able to think critically about the risks that 
emerge from that complexity, and help the business 
make informed decisions.” 

Bas Maassen is chair of the supervisory boards 
of Credit Linked Beheer and Mentaal Beter, and 
board member at Arts & Zorg, ALT Technologies 
and Van Loon Group.
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business depends, such as suppliers, employees 

and the government. The more the members of 

the supervisory board are able to tap into those 

resources, for information among other things, the 

better a business can manage their dependencies 

and the greater the added value of the supervisory 

board.”

How do you turn a diverse group into a  
real team? 
“That is a difficult question, because supervisory 

board members rarely see each other. They don't 

work together at the office every day, but only see 

each other periodically at meetings. So it takes extra 

effort to get to know one another and understand 

everybody's perspectives. But research shows that 

it does happen: supervisory board members invest 

more than before in mutual understanding. Grabbing 

a bite together after a meeting helps facilitate that. 

That also gives you time to recover from an intense 

discussion or moments that got a little personal. 

Company visits also allow for quality time, especially 

when you travel together or include a business 

lunch. It takes time, but that is time well spent.

At the board meetings, every member needs to make 

sure their input is considered. That can be difficult 

when you are the youngest board member and 

you're facing a heavyweight audit chair in a financial 

discussion. In situations like those, I tend to prioritise 

the process: don't try to debate the opinion itself, 

but investigate how it was arrived at. What does the 

external auditor believe? What is the downside? What 

are possible alternatives? If I feel comfortable with the 

process, I can also allow myself to be convinced by that 

strong opinion.”

The dialogue is more important than any one opinion. 

When discussions turn into a competition, that is 

lethal to the team. It becomes personal. It's something 

else when you have a principled disagreement with 

the consensus or you can't find yourself siding with 

the majority. In such cases, it's possible to have your 

dissent included in the meeting notes or, if it's a major 

issue of principle, you can step down. But that should 

be the outcome of a dialogue, not a defeat in a battle of 

opinions.”

What is the chair's role in the team process?
“Good boards are created by good chairs. The chair has 

to make sure that the loudest person in the room 

doesn't always get what they want. As chair, you have 

to correct for people's different ways of making their 

point, and actively give the word to those who are 

more careful speakers. Tunnel vision often starts with 

the first person to get the floor, who is often the most 

outspoken or most knowledgeable board member. 

If the second person reinforces their point, and that 

‘‘Expertise can make you blind to the broader 
context of facts, and stop you from including all 

relevant perspectives in your decisions’’  

 - Supervisory board member Bas Maassen
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Adaptability is a  
requirement 

Leni Boeren studied Business Administration (strategy and 

marketing) and gained experience in a wide range 

of executive and supervisory positions, both in the 

Netherlands and internationally. 

“A business must 
have the ability to 

adapt to changing 
conditions. Market 

innovations can invalidate a 
business model very quickly. That's a risk, and 
changing the business to adapt to that is also risky 
in its own way. A supervisory board needs to be 
equipped to deal with that. 

Adaptation is difficult for people and companies 
alike. It takes about six months before you can bike 
straight on a bicycle with reversed steering, as 
shown by the ‘backward brain bicycle experiment’. 
Your ability to adapt is also connected to risk 
aversion: are you prepared to let go of traditional 
certainties and to choose a fresh, untested 
future? A supervisory board must have a high 
AQ, ‘adaptability quotient’, to guide a company 
through major changes and to keep challenging 
the executives. 

Hence, in the board, you'll want a good mix of 
risk appetite and carefulness. A balance between 
members who are fully on board with change, 
and members who will slow it down, leads to 
careful decision-making. When things are tense 
in the company, that tension will spill over in the 
supervisory board. At those times, it is important 
that you're willing to disagree, and that you have 
the individual courage to stand up against a 
majority viewpoint, for example. That is not easy, 
but a professional confrontation of viewpoints does 
yield better insights.   

To engage in such confrontations, emotional 
intelligence is vital. Don't hold back, but be 
respectful and kind. Straightforward when it comes 
to substance, but caring on the interpersonal level. 
Under pressure, the teamwork can suffer. You 
have to make sure you keep each other close and 
talk to each other about the process. Feedback 
is not always a gift, but it helps when it is given 
respectfully. Informal contact between board 
members is important to facilitate that. And a solid 
evaluation of the supervisory board's performance, 
because when a group process is failing, it is never 
just one person's fault. 

Filling a supervisory board vacancy starts with the 
substance: what input and expertise do we need? 
That's what I call the IQ of the board. You need a 
wide range of experience, from both inside and 
outside the industry: that gives you the necessary 
depth and discernment in the discussions. But to 
have that discussion in the right way and reach 
the right decisions, the board also needs AQ 
and EQ: adaptability and emotional intelligence. 
Those are the essential abilities that I try to unearth 
in my conversations with new candidates for the 
supervisory board.”

Leni Boeren is chair of the supervisory board 
of Ohpen, member of (among others) the 
supervisory boards of Tata Steel Netherlands 
and NIBC, and member of the board of 
directors at Air France-KLM. 

Le
ni 

Bo
ere

n

on supervisory boards. When people leave these 

positions due to personal circumstances or don't 

seek reappointment, an issue of performance may 

be behind that. Because the bar is so high nowadays, 

that comes as no surprise. But on the other hand, 

giving up your seat because your added value is 

diminishing: that is a courageous decision that 

deserves credit, not a failure.”

How much time investment should be expected 
from a supervisory board member?
“There are major differences between companies 

in the degree to which supervisory boards are 

professionalised. But in general, the time investment 

is rising. According to the NCO's research, it is 

currently an average of 32 hours per month for listed 

companies and 20 hours for unlisted companies.

A professionalised supervisory board demands a 

great deal from its members, but they are also well 

supported by the company. They have a company 

secretary ensuring an efficient preparation for the 

meetings, and a good internal auditor or compliance 

officer to give a transparent overview of risks. When 

those are absent, the supervisory board members 

have to find relevant information and verify 

processes themselves, and that can take a massive 

amount of extra time. I personally have no problem 

with career supervisory board members. They are 

often generalists who have experience at a range 

vision starts to accumulate support, it becomes 

harder and harder to voice disagreement. So the 

chair's role is to make sure that the voice of dissent 

gets the floor at the right time.

But you can't lay the entire burden on the chair's 

shoulders. The team also carries responsibility in 

evaluating its own process. Ten years ago, self-

evaluation was a hot potato, because ‘old school’ 

board members were no longer used to being 

criticised. But these days, supervisory board 

members are more open to self-reflection. That team 

evaluation often touches on things like process, 

structure and group dynamic. Can everybody 

say what they want, and is every opinion taken 

seriously? This kind of reflection becomes harder 

when you hone in on the individual contributions 

to that dynamic. That is why an external evaluation 

every three years is so important.

This independent evaluator plays a crucial role in 

facilitating interventions on the level of individual 

performance. He or she will make an inventory of 

the peer feedback of all the board members and will 

guide the conversation in a constructive way. But it 

is ultimately the supervisory board itself that needs 

to decide whether intervention is necessary.

Things go badly more often than we think. We 

know that from the dwindling average term of office 

‘‘To have a good discussion and make good 
decisions, a supervisory board needs adaptive 

capacities and emotional intelligence’’  

 - Supervisory board member Leni Boeren
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It’s about connecting  
different areas of expertise

“I joined my first board 
of supervisors in 2004, 

next to my job, and I've 
been on quite a few since then. It's a very satisfying 
profession: it's substantive and it's important. People 
pay more attention to the supervisory board these 
days and the demands are higher. That makes it 
more fun, but certainly not any easier. 

When times are good, a supervisory board will 
always find its way. But in a crisis, and I have been 
through a few of those, your collaboration is truly 
put to the test. You have to accept each other and 
look for solutions together.

As for the composition of the board, you want 
to follow the T-model. The vertical line of the T 
represents depth of knowledge, while the horizontal 
line represents connections to other disciplines and 
experiences. The connection between those different 
areas of expertise is more important than the depth: 
the main challenge for supervisory boards is to see 
the different angles of an issue and especially how 
they are interconnected.

When push comes to shove, you have to be able 
to count on your fellow board members for those 
connections. You have to be prepared to challenge 
each other and to disagree. You have to accept 
each other's positions and idiosyncrasies, and make 
sure you stay in tune with each other. I've been on 
a supervisory board with an expert who was very 
good at conveying his opinions, but couldn't deal 
with critical questions. That leads to problems.

That ability to make connections is something to 
take into account when you are on the lookout for 
another board member. Are they a team player? 
Do they fit in our group? And of course, you have to 
consider their substantive contribution. Do they bring 
in new disciplines? The supervisory board needs to 
agree, gather input from the executives and finally 
gain approval by the shareholders. That selection 
process needs to be undertaken with care. It is very 
important to make the right choice. Everybody can 
learn new things, but you don't want to get off on 
the wrong foot.

It becomes clear very quickly whether somebody has 
been on a supervisory board before. My experience 
with first-timers is that they tend to respond too 
operationally. They want to dive into a problem to 
solve it, while the role requires you to keep your 
distance. Management needs space to lay out a 
strategy and execute it. 

The double role as supervisor and advisor compli-
cates that position. The supervisor asks questions 
and intervenes only where necessary. The advisor, 
on the other hand, is more engaged with the 
substance, and on a less formal basis. But you have 
to be careful not to impose your ideas. There can be 
a healthy tension in the dynamic with the executive 
board, but in the end you are on the same team.”

Aalt Dijkhuizen is chair of the supervisory board  
at Ploeger Oxbo and supervisory board member 
at De Heus, Hendrix Genetics and Greenyard.
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of companies and can share useful experiences and 

observations. We also see a growing number of 

corporate executives who also take on one or two 

supervisory board memberships on the side. That 

is a good development since it contributes to the 

rejuvenation of supervisory boards. But you also 

don't want five of those on one board, because in 

a time of crisis, they will have a much harder time 

wiping their agenda clean than someone who is a 

full-time supervisory board member.

The professionalised supervisory board is much 

more strongly involved with the executive board. 

Formally, we have a two-tier structure with a 

separation between the two, but in terms of time 

investment and commitment, we're much closer 

to 1.5 tier. I see that as a positive development. 

The good thing about one shared board is the 

feeling of collective responsibility with respect for 

every individual's role. In that system, the board is 

addressed as one team, which asks a lot from both 

the executive and the non-executive members, but 

can also lead to a great dynamic.”

 

‘‘When times are good, a supervisory board 
will always find its way. But in a crisis, your 

collaboration is truly put to the test’’ 

   - Supervisory board member Aalt Dijkhuizen
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Aalt Dijkhuizen was born and raised on a farm, has his 

background in agrarian economics, became a professor and 

board chairman in Wageningen, made the leap to the private 

sector and now holds several advisory and supervisory board 

positions in the food and agriculture industry. 

Leadership & governance
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Protein is an essential component of our daily nutrition. In the western 

world, we meet this need primarily through the consumption of meat, fish, 

dairy and eggs. This diet has come under increasing criticism, however, 

because the production of these ‘animal proteins’ is disproportionally 

taxing on the planetary ecosystem. Growing numbers of start-ups  

as well as large food companies are developing innovative  

solutions for a more sustainable protein supply. And those  

solutions are starting to reach (far) beyond  

the ‘usual suspects’…

FEEDING  
THE WORLD

DOING MORE WITH LESS
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A recent climate report by the United Nations (August 

2021) illustrates the disastrous impact of our current 

agricultural system on climate change. According to the 

authors, between 21% and 37% of human greenhouse 

gas emissions can be traced back to agriculture and 

food processing. Alternative uses of land, e.g. planting 

trees instead of herding livestock, can help limit climate 

change, wrote Cynthia Rosenzweig, senior researcher at 

the NASA Goddard Institute for Space Studies and one of 

the report's authors. 

A return to a primarily plant-based diet is seen by  

many experts as one of the game changers for ecological 

recovery, and for the fight against climate change 

specifically. In fact, many experts see the ‘protein 

transition’ as an absolute necessity to feed a growing 

global population (9.7 billion people around 2050, 

according to the aforementioned UN report), especially 

now that rising temperatures and extreme weather events 

will limit agricultural productivity in some  

global regions.

SASHIMI FROM A BIOREACTOR 
The major challenge: convincing consumers in large 

parts of the world to eat ‘differently’. Because few things 

are so fundamental to human culture as our eating 

habits. On top of that, consumption of (large amounts 

of) animal proteins is a status symbol for the growing 

middle classes in Asia (especially in China and India). 

That makes it likely that the consumption of meat will 

sooner rise than fall over the coming decades. 

An adult needs about 0.8 grams of protein per 

kilogramme of body weight to stay healthy. We've 

known for centuries that this can be achieved with 

relative ease by including plant-based sources of protein 

in our diets, such as bread, grain products, pulses, and 

nuts. In such a basically ‘vegetarian’ diet, animal proteins 

need only play a complementary role at most. 

Due to the rapid increase of income and wealth over 

the past decades, the contemporary Western diet now 

shows an almost diametrically opposed tendency: animal 

proteins are our most important source of nutrients, 

while plant-based proteins are secondary. Besides its 

potentially negative health effects, this diet is ecologically 

unsustainable. Intensive livestock farming in particular 

has many downsides in this regard: it requires large 

amounts of land and fresh water, it results in high 

carbon and nitrogen emissions, and the use of soy for 

animal feed is a major contributor to deforestation in the 

Amazon rainforest, among others. And we have not even 

touched upon issues like loss of biodiversity, overfishing 

and animal welfare.

‘‘The major challenge ahead: 
convincing consumers in 

large parts of the world to eat 
differently’’

Innovation
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The currently dominant industry in the protein transition 

is without a doubt the production of meat, fish and dairy 

substitutes based on (among others) soy, peas, pulses, 

lupine and seeds. While a small niche just a few years ago, it 

is now a booming business, with major international players 

on board including hamburger producers Impossible 

Foods and Beyond Meat, now a supplier of McDonald's. 

Alpro (soy, coconut and oat milk) and Vivera (Quorn) 

have also grown into sizable producers. And then there are 

some 45 other companies manufacturing plant-based meat 

and dairy products, raising a collective $2.3 billion from 

investors over the past ten years (source: PitchBook). One 

of them is the Israeli meat substitute producer Redefine 

Meat, that is now converting an old meat factory in Best, 

the Netherlands, into a plant-based meat production plant 

(see also text box on page 44). There, the company will 

be 3D printing plant-based meat for European, Middle 

Eastern and African consumer markets starting in 2022. At 

the time of writing, Redefine Meat is the only company 

in the world 3D-printing plant-based meat. It uses soy, 

peas and chickpeas as ingredients and, according to the 

producer, reduces greenhouse gas emissions by 95% relative 

to conventional meat. Meanwhile, chefs – Dutchman Ron 

Blauw among them – have expressed high regard for the 

flavour and texture of the product. 

It is notable that established parties like Nestlé and 

Unilever are also increasingly active in this market. In 

2018, for example, the innovative but modestly scaled 

Dutch producer De Vegetarische Slager [The Vegetarian 

Butcher] was acquired by Unilever. Nestlé, too, now offers 

a whole range of plant-based products, including almond-, 

coconut- and oat-based creamers, dairy-free ice cream and 

meat substitutes. 

THE SUBSTITUTES
While most producers still work with ‘traditional’ plant-

based protein sources like soy or beans, a whole new 

generation of alternatives is also emerging. For example, 

the Dutch company The Protein Brewery, based in Breda, 

produces a protein called Fermotein by fermenting sugar 

beets, potatoes and corn using fungus. The business, 

founded by microbiologist Wim de Laat, recently collected 

22 million euros from investors to build a demo factory. 

Meanwhile, Nestlé has partnered up with the Dutch 

company Corbion to develop a new generation of protein 

from microalgae like Chlorella and Arthrospira, while 

‘vegan’ egg powder is now made successfully from algan – 

an ingredient harvested from seaweed. Perhaps even more 

unconventionally, Rubisco Foods (formerly ABC Kroos) 

opened a demo factory in Raalte, the Netherlands last year, 

where high-quality protein is harvested from duckweeds 

(water lentils). 

Another promising avenue is insect protein. The Dutch 

company Protix opened a production facility for insect 

protein in Bergen op Zoom two years ago. This protein 

is not directly used for human consumption, but for 

the sustainable production of fish and cattle fodder. 

According to Kees Aarts, founder and CEO of Protix, the 

factory produces enough protein to feed five million 

salmon (see also text box on page 42). The French insect 

breeder Ÿnsect has announced its intention to build a fully 

automated factory to produce mealworms and mealworm 

beetles, with a planned annual capacity of 200,000 tonnes 

of protein. According to the company, this would save 

800,000 tonnes of fish currently used to feed farmed fish 

like salmon.

‘ THE FUTURE OF THE AGRI-FOOD INDUSTRY REVOLVES 
AROUND NEW AND SUSTAINABLE VALUE CHAINS’

“The Agri Board is tasked with proactively providing NPM Capital with state-of-the-art knowledge and 
information, in order to strengthen its investor profile in the agri-food industry. We also operate as a sounding 
board for current and future investments. My expertise as an entrepreneur is very specifically geared toward 
sustainability and innovation in the agri-food industry, whose future revolves around new and sustainable value 
chains, and that starts with resource inputs. We look at alternatives to soy, fish meal, palm oil – in the longer run, 
these kinds of raw materials will all have to be replaced by fundamentally more sustainable alternatives. So that 
we can feed humanity with sustainable meat, chicken and fish. But also with sustainable plants, based on new 
methods of soil management, so that we no longer grow crops ‘at the cost of’, but rather crops ‘to enrich’ nature.

With Protix, we contribute in a concrete way to that sustainable resource transition. We're driving a strategic 
shift from using insect protein for animal feed and aquaculture (fish farming for human consumption –eds.) 
towards using insects for direct human consumption. Many consumers might feel uncomfortable with that today, 
but we're seeing a growing number of people embrace the future and ask themselves critical questions about our 
current food chain. We believe that these kinds of developments will only continue to accelerate.”

advantage that the final product doesn't just resemble 

what the consumer is used to, but literally is exactly 

that. Assuming, of course, that consumers don't have 

emotional difficulties with their steak or sashimi being 

made in a bioreactor.

Both routes are developing very rapidly, and both are 

seeing major interest from investors. And it doesn't look 

like one has better cards than the other – it is likely that 

both will see new technological breakthroughs in the 

coming decades and that both will contribute in some 

fashion to our future diets. Because even though the 

global consumption of meat, fish and dairy is still rising, 

the era in which this is taken for granted, truly seems to 

be drawing to an end. 

No wonder, then, that many start-ups and food 

companies are betting on meat, fish and dairy substitutes 

that closely resemble ‘the real thing’ and that can be 

easily inserted into existing (or aspirational) dietary 

habits (Route 1). This market of meat, fish and dairy 

substitutes has seen enormous growth in recent years 

and seems to have successfully achieved widespread 

acceptance by consumers.

Meanwhile, there are also companies who seek to 

take it one step farther, with the ambition to produce 

‘real’ meat, fish or dairy, just without the animals 

(Route 2). While much more technologically complex 

(and therefore more expensive) than the production 

of plant-based substitutes, this route has the major 

ROUTE 1

Innovation

KEES AARTS, CEO OF PROTIX AND MEMBER OF NPM CAPITAL’S AGRI BOARD
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An alternative to plant-based meat, fish and dairy 

substitutes is to develop meat, fish and dairy based on 

cultured cells. Particularly in vitro meat (‘clean meat’) is 

the subject of much media attention, not least because 

of the astronomic investments raised by the industry. 

For example, the Dutch company Mosa Meat raised $85 

million last year through its latest round of investment to 

expand its current demo production facility in Maastricht 

and develop an industrial-scale production line. Industry 

partner Meatable from Delft raised $47 million of 

investments to produce cultured pork and beef. 

This industry is not only flourishing in the Netherlands, 

but around the world. Especially in the United States, 

countless businesses are working on the Holy Grail: lab-

produced meat, fish, and dairy. The Californian producers 

Finless Food and BlueNalu both focus on culturing fish 

tissue from cells, and the company Perfect Day managed 

to produce artificial whey protein, serving among other 

things as an ingredient for ice cream. Startup New 

Culture recently produced a lab-grown mozzarella that, if 

testimonials are to be believed, is impossible to distinguish 

from the real thing. 

THE COPYISTS

Thanks to recent developments in biotechnology, 

genetic modification and precision fermentation, a dairy 

technologists' dream of turning grass into milk without 

the help of cows is on the verge of becoming a reality, 

according to Will van den Tweel, former innovation 

manager at DSM and now project director of Research & 

Development at Those Vegan Cowboys. This Dutch start-

up was founded by Jaap Korteweg and Niko Koffeman, 

who also founded De Vegetarische Slager. Those Vegan 

Cowboys wants to produce casein, the primary protein 

component of milk (90% water and 3.3% protein, of 

which 80% is casein). The process relies on microbial 

fermentation. To summarise: the genes of a cow are 

programmed in a micro-organism like a yeast or fungus 

that subsequently ‘learns’ to produce casein. The yeast 

culture is fed in a bioreactor with grass, that is then 

converted through fermentation into protein. There is 

a clear reasoning behind the choice to focus on casein: 

the ultimate goal of Those Vegan Cowboys is to produce 

cheese out of grass. 

ROUTE 2

“When I first met Eshchar Ben-Shitrit, Redefine Meat's founder, at a conference in Wageningen, I have to say I 
was still a little sceptical. 3D-printed meat? That sounded a little too much like science fiction to me. Ultimately, 
I joined the Advisory Board of Redefine Meat, and now I'm helping the company grow to the next level. Of its 
140 employees, about 70 are currently working at the R&D department. They have three main focuses. There 
is a group that works on developing technology, in our case a combination of 3D printing, AI and machine 
learning. That team includes hardware and software developers, AI experts and food technology specialists. 
We're consciously prioritising technologies that are scalable and that have a huge efficiency potential. A second 
team is focused on the scientific side of things. They research new sources of protein and ways to cultivate them 
locally, but also work on process technology. Finally, the Culinary Art team collaborates with chefs, butchers and 
other meat experts to optimise the culinary experience. Because our goal is to make a real impact by getting 
hardcore meat lovers to switch from conventional meat to plant-based meat – or ‘new meat’, as we call it.

We've come to the point that we truly understand the composition of meat, and we can reproduce the culinary 
‘meat experience’ in every respect. We're able to print plant-based ‘muscle mass’, ‘blood’ and ‘fat’ on a voxel 
level (the three-dimensional equivalent of a pixel and the smallest discernible element of a 3D object - eds.) and 
so we can imitate the complex structure of every type of meat. That is a crucial difference relative to current 
technologies of extrusion (the pressing of deformable material through a mould - eds.), because that only allows 
you to make homogenous products like a hamburger, meatballs, or chicken breast. We, on the other hand, 
can also produce a ‘whole cut’ and we are the only ones in the market to be able to do so. We have recently 
given our first demonstrations to Michelin star chefs in London, Berlin and other cities, and the feedback is very 
positive. Chefs think it's a spectacular product and some have indicated they're even willing to put it on their own 
menus. And that will make the difference.

The global market for plant-based meat is currently about $7 billion annually. A drop in the bucket, compared to 
the conventional meat market of $1.4 trillion dollars. So there is an enormous potential for growth, and we are 
only at the start of a long road. Analysts expect the plant-based market to grow to $140 billion over the next ten 
years. That sounds huge, but when you think about it, it's not such a wild idea to replace 10% of the meat market 
over ten years. Throughout my career, I've often seen how economies of scale can make a huge difference in 
reducing costs. So we're very optimistic about the price point once we've truly transitioned to an industrial scale 
and we can start to seriously invest in the brand. We're very confident that plant-based meat will become a 
massive market in the coming years.”

‘ CELEBRITY CHEFS ARE WILLING TO PUT OUR 
NEW MEAT ON THEIR MENUS’

EDWIN BARK, CEO OF REDEFINE MEAT
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The world of NPM
 
NPM Capital is an independent investment company that provides growth 
capital to medium-sized and large enterprises that are based in the 
Benelux. It is an investment partner of entrepreneurs and management 
teams with expertise and experience, financial capacity and a 
comprehensive network. An emphatic focus on further improvement of 
strategy, digtalisation and sustainability results in the creation of business 
and shareholder value. As an active shareholder, NPM Capital is committed 
for an indefinite period to help its participations reach their next stage of 
development. Its flexible investment horizon allows for value to be created 
and makes NPM Capital an ideal investment partner for family companies, 
buyouts and buy & build scenarios. 

NPM currently holds majority and minority stakes in 25 portfolio 
companies. The companies, which are also supplied with growth capital by 
NPM where required, are active in a range of sectors, from the 
manufacturing industry, food industry and offshore to e-business, 
healthcare and education. Common to all of these, however, is a clear 
growth or development strategy, highly motivated management and a 
sustainable competitive position. For the future, NPM Capital is focusing its 
investments primarily on the following themes: Future of Energy, 
Everything is Digital, Feeding the World and Healthy Life & Learning.

SHV
SHV is a privately held family company that aims to maintain its strong 
position in a number of operational activities and selected investment 
activities. SHV invests for the long term, expands and develops businesses, and 
provides its customers with services of excellent value. All this is possible 
thanks to a team of dedicated people who are proud to be a part of SHV. SHV's 
purpose is the glue that binds the company together: a long-term vision, 
supported by the shareholders, for people, planet and profit. SHV operates 
globally and is organised decentrally to ensure its various groups can operate 
close to their customers and manage their customer relationships in an 
optimal way. The company was founded in the Netherlands in 1896 following 
the merger between several large coal trading companies. After the general 
decline in the use of coal as a primary source of energy halfway through the 
twentieth century, SHV moved into other business areas. Today, SHV is present 
in 69 countries on all continents and employs more than 55,000 people. SHV 
groups are active in energy distribution (SHV Energy), cash-and-carry 
wholesale (Makro), heavy lifting and transport activities (Mammoet), industrial 
services (ERIKS), animal nutrition and aquafeed (Nutreco) and Testing, 
Inspection and Certification (Kiwa). As an investor, SHV is involved in the 
exploration, development and production of oil & gas primarily in  
the North Sea (ONE-Dyas), and it provides private equity to  
companies in the Benelux (NPM Capital).
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