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Green Chemistry 
 
1. Propositie (in de kern) 
De TopDutch-regio is de thuisbasis van Chemport Europe. Onze bedrijven zijn toonaangevende leveranciers van 
groene chemische producten en diensten. We zetten groene stroom om in waterstof, dat wordt gebruikt als een 
groene bouwsteen in onze chemische processen. De TopDutch-regio wijkt volledig van fossiele brandstoffen af en 
wordt tegen 2050 CO2-negatief. Geen enkele andere regio ter wereld heeft een chemische sector die zo verbon-
den, collaboratief en bovenal ambitieus is om de aard van de chemie te veranderen. We delen ideeën en ontwikke-
len samen kansen voor een duurzame chemische industrie. We ontwikkelen biobased gebaseerde materialen, we 
delen energie en sluiten de lus in onze productieketens. 
 

  
 

.  
 
3. Verhaallijnen  

  
 

   
  
  
  
  
   

 
4. Resultaten/ Stand van zaken  
De campagne Green Chemistry loopt momenteel. Er zijn inmiddels drie verhaallijnen gepubliceerd, conform de ac-
quisitiestrategie. De aankomende maand worden de overige verhaallijnen ontwikkeld. De resultaten tot dusver zijn: 
 

o 333.000 vertoningen gericht bij geselecteerde doelgroep 
o 1.700 kliks, industrieproffessionals en key influencers die het artikel gelezen hebben  
o 69 opt-in (waarvan 40 uit industrie). Van de 1.700 personen hebben zich er 69 aangemeld.  
o Totaal ingezet mediabudget: € 12.000,- 
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Agrofood/Dairy 
 
1. Propositie (in de kern) 
Ons voedselsysteem staat voor enorme uitdagingen. Door de groeiende wereldbevolking wordt de vraag naar eer-

lijk en gezond voedsel steeds groter. Er is mondiaal een toenemende behoefte aan voedselzekerheid en voedsel-

veiligheid. Maar klimaatveranderingen zullen wereldwijd grote gevolgen hebben voor de landbouw. Extreme 

droogte en neerslag als gevolg van de temperatuurstijging, zullen leiden tot nieuwe vraagstukken waar Nederland 

kansen krijgt om haar kennis te “exporteren”. Daartegenover staat de uitdaging voor ons land als voedselproducent 

om de uitstoot van broeikasgassen voor de voedselvoorziening te beperken. Maar ook gezonde voeding en voed-

selveiligheid is interessant: de agrarische sector staat immers aan de basis van al ons voedsel. De problematiek 

van ongezond voedingsgedrag blijkt te bestaan uit een aantal elementen: we eten te veel vet, suikers en zout en we 

eten te weinig vezels, verse groenten en fruit.  

 

Het grootste deel van de suikers en zouten krijgen we binnen via bewerkte producten. Dit alles dwingt ons ons een 

transitie naar een duurzamer voedselsysteem: kortere en transparante voedselketens, de opmars van plantaardige 

eiwitten naast melk, zuivel  en vlees, maar ook alternatieven als insecten komen steeds meer in beeld. Nederland 

heeft hierbij te maken met de spanning tussen productiedruk, het behoud en de verbetering van de bodemvrucht-

baarheid en de grote bevolkingsdichtheid. De Nederlandse bijdrage aan het bevorderen van voedselzekerheid en 

tegengaan van de problemen van de klimaatverandering, zal liggen in kennisopbouw, -kennisuitwisseling en –ver-

markting ter versterking en verduurzaming van de wereldwijde landbouwproductiviteit. Een nationale uitdaging die 

door de kennis van koploperschap omgezet kan worden in een internationaal concurrentievoordeel. Inspelen op 

deze ontwikkelingen levert kansen op voor Noord-Nederland als internationaal vooraanstaande landbouw-en agri-

businessregio. 

 
2. Acquisitiestrategie  

 
   

 
3. Verhaallijnen  

 
  

 
  
  
  
  
  
   

 
4. Resultaten/ Stand van zaken  
De propositie is bevind zich in de afrondende fase. Er is zowel aandacht voor het Dairydeel als het Agrodeel. De 
acquisitiestrategie is uitgewerkt. Op basis van de proposities worden de verhaallijnen conform acquisitiestrategie in 
campagne weggezet.  
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Logistiek 
 
1. Propositie (in de kern) 
Ruimte om te innoveren en te groeien, dat is wat centraal staat in de propositie Topdutch logistiek. TopDutch Logistics 
is een initiatief van innig samenwerkende bedrijfsleven, overheid en kennisinstellingen in Noord-Nederland. De partijen 
zijn zich terdege bewust dat de logistieke infrastructuur in deze regio meer dan uitstekend is, congestie niet voor komt 
en synchromodaliteit vanzelfsprekend is. Daarnaast is de arbeidsmarkt relatief gunstig en is er volop ruimte aanwezig. 
De sector staat voor loyaliteit en motivatie, hier worden beloftes waargemaakt. De TopDutch regio voorop in vergroe-
ning (energietransitie en mobiliteit) en digitalisering (o.a. Physical Internet, blockchain en 5G). 
 
2. Acquisitiestrategie  

 
 

 
 

  
 

  
 

   
   
  
   
   

 
4. Resultaten/ Stand van zaken  
De propositie is bevind zich in de afrondende fase. Er wordt momenteel nog het een en ander onderzocht en er wordt 
gewacht op de laatste input voor de propositie. De acquisitiestrategie is uitgewerkt. Op basis van de proposities wor-
den de verhaallijnen conform acquisitiestrategie in campagne weggezet.  
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Life Sciences & Health 
 
1. Propositie (in de kern) 
Nu is onze bevolking relatief welvarend en gezond, en onze gezondheidszorg van hoog niveau, maar wat goed is kan 
altijd beter. Dat moet ook wel, want onze zorgvraag stijgt snel, door onze ‘suboptimale’ leefstijl en doordat we allemaal 
ouder worden met meerdere chronische ziekten. Elk kind dat geboren wordt per 10 jaar, leeft tegenwoordig twee jaar lan-
ger. De betaalbaarheid van de zorg staat hierdoor toenemend onder druk. De Topdutch sector Life Sciences & Health 
werkt aan innovatieve producten en diensten voor preventie en zorg.  
 
De propositie richt zich op het unieke Health & life science ecosysteem in Noord-Nederland. In Noord-Nederland zijn acti-
viteiten en kennis te vinden in en rond gezondheidsgerelateerde campussen. Noord-Nederland positioneert zich als de 
plek waar onderzoek, kennis, onderwijs, bedrijven en overheden samenwerken aan innovatieve oplossingen voor zorg-
vraagstukken, met een specifieke aandacht voor Medtech-oplossingen. Innovatie oplossingen die zowel economische 
waarde creëren in zowel Nederland als in het buitenland. 
 
2. Acquisitiestrategie  

 

  
 

  

  
 

  
   
  
  
  

 
4. Resultaten/ Stand van zaken  
De propositie is bevind zich in de afrondende fase. De acquisitiestrategie is uitgewerkt. Op basis van de proposities wor-
den de verhaallijnen conform acquisitiestrategie in campagne weggezet.  

10.2.G



Pagina 6 
 

  

Watertech 
 
1. Propositie (in de kern) 
De watertechnologiesector draagt bij aan oplossingen voor wereldwijde watervraagstukken. Waterschaarste ontstaat 
door groei van de bevolking en door de groei van de waterbehoefte per hoofd van de bevolking. Met name in ontwikke-
lingslanden is er een probleem met de beschikbaarheid van (schoon) drinkwater. Bij waterschaarste spelen ook steeds 
vaker klimaatveranderingen een rol, die in sommige regio’s leiden tot wateroverlast en droogtes. De concentratie van be-
volking en economische activiteiten in de steden betekent dat er een oplossing moet komen voor afvalwaterproblemen.  
 
Problemen met gezondheid en milieu vragen om oplossingen voor afval(water)zuivering en hergebruik van water. De 
vraag naar oplossingen voor wereldwijde problemen rond drinkwater en afvalwater zal blijven groeien. Innovatie op het 
gebied van watertechnologie sluit onder andere direct aan bij één van de VN Global Goals: Clean Water & Sanitation: to 
ensure availability and sustainable management of water and sanitation for all. Noord-Nederland beschikt over een inno-
vatief ecosysteem Watertech.  
 
2. Acquisitiestrategie  

 
  

 
  

  
 

  
  
  

 
4. Resultaten/ Stand van zaken  
De propositie bevindt zich in de afrondende fase. De acquisitiestrategie is uitgewerkt. Op basis van de proposities wor-
den de verhaallijnen conform acquisitiestrategie in campagne weggezet.  
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Digitalisering  
 
1. Propositie (in de kern) 
Digitalisering en de sleuteltechnologie ICT zijn cruciaal voor oplossingen voor de grote maatschappelijk uitdagingen én 
transities van alle sectoren in de maatschappij en de economie. Daarvoor is een sterke kennis- en innovatiebasis nood-
zakelijk, waar alle relevante stakeholders (bedrijven, kennis, overheid) samen en multidisciplinair aan willen werken. Ne-
derland heeft een goede internationale positie en is een voorloper in de adoptie van digitale technologieën dankzij de 
goede internet infrastructuur, een bevolking die digitalisering omarmt en de hoge mate van bereidheid om multidiscipli-
naire samenwerking en digitalisering centraal te zetten in onderzoeks- en innovatie-initiatieven.  
 
Noord-Nederland heeft van oudsher een sterke basis op het gebied van digitalisering. Voorbeelden hier van zijn dat zo-
wel WiFi als Bluetooth in Noord-Nederland ontwikkeld zijn.  
 
2. Acquisitiestrategie  
 
3. Verhaallijnen  

 
  

 
 
4. Resultaten/ Stand van zaken  

Energie 
 
1. Propositie (in de kern) 
 
2. Acquisitiestrategie  
 
3. Verhaallijnen  
 
4. Resultaten/ Stand van zaken  
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Statencommissie Financiën, Cultuur, Bestuur en Economie 

(FCBE)27 februari 2019 14:00 uur  
 

Vraag 1:  

In het Statenstuk 207-806 is vermeld onder het kopje Monitoring en Evaluatie dat tijdens de 

campagne effectmetingen uitgevoerd zullen worden en dat de NOM rapporteert over de gegenereerde 

leads en prospects. U stelt in uw beantwoording op de vragen van GroenLinks 

dat dit verband met vertrouwelijkheid niet kan worden gecommuniceerd. Op welke wijze wilt u ons dan 

op de hoogte houden van de effecten? 

 

Antwoord: 

Ja, er is inzicht in gegenereerde leads en prospects. ln overleg met de Noordelijke 

Ontwikkelingsmaatschappij (NOM) worden er vanuit TopDutch in verband met vertrouwelijkheid geen 

lead-lijsten en mogelijke landingen van internationale bedrijven gecommuniceerd. Wat we wel kunnen 

doen is de geselecteerde targets per campagne transparanter maken. Meer inzicht bieden in het 

campagne proces, van online targets tot daadwerkelijke interesse in Topdutch. Zoals eerder 

afgesproken presenteren wij graag aan Provinciale Staten het online campagne proces om te komen 

tot leads.  

 

Vraag 2: 

Hoeveel geld van het beschikbare budget is inmiddels besteed?  

 

Antwoord: 

 

 



 

Financieel verschil tussen ‘update Statencommissie Fryslân’ december 2018 en update 

Statencommissie Drenthe februari 2019: € 13.700,--   
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Building the chemical industry of the future

TIME FOR AN OIL 
CHANGE: CHEMPORT 
EUROPE IS DEVELOPING 
NEW GREEN BUILDING 
BLOCKS
Plastic drink bottles, LEGO bricks and mattresses – they’re all petroleum-based. Of every  
20 products manufactured worldwide, 19 depend on the chemical industry. And since we all 
learned at school that the chemical industry can’t do without fossil resources, it will come as  
no surprise that chemical companies and liquid fuels together are responsible for a quarter of all 
CO₂ emissions. That’s just the way it is.

TIME FOR AN OIL CHANGE
Or is it? Nothing could be further from the truth. New technological developments have long been 
underway to make plastic bottles, LEGO bricks or mattresses from sugars or from lactic acid, for 
example. Some synthetic materials can even be made using greenhouse gases as a raw material. 
Environmentally friendly bio-based monomers are already the base material for various plastics 
used by manufacturers of cars, aircraft, toys, computers and mobile phones. Some technologies are 
already in use, others are still under development. So however much you see the chemical sector 
as a problem, it’s also the solution. Thanks to the chemical industry, we now have batteries for green 
energy storage and electric cars. If the basic building blocks of chemistry themselves are made 
more sustainable, it won’t be long before the world becomes much more environmentally friendly.

CHEMISTRY: THE GREEN MOTOR
And not before time. Everybody working within the chemical industry is convinced that it urgently 
needs to become more sustainable. It has to work with green building blocks to achieve the 
objective of the Paris Agreements.

There’s still a long way to go with that. Technology alone is not enough. For oil-based products, 
processes have been optimized after decades of building and development. The entire 
infrastructure is ready to carry on producing petroleum-based plastics. Pioneers in sustainable 
chemistry face a major challenge in building this infrastructure from scratch. In the Netherlands, 
the TopDutch region is at the forefront of this. The chemical cluster Chemport Europe, located in 
the northern part of the Netherlands, aspires to become the world’s first CO₂ negative production 
location by 2050. But how? And where can you connect as an entrepreneur in the chemical 
industry? These are chemistry’s three most important new green building blocks, and how they 
are given shape in the TopDutch region.
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Biomass
Agriculture and 
industry in one 
product stream
THE CHALLENGE: ACCELERATING BIOBASED CHEMISTRY
The first new raw material is biomass. Crops and residual streams from agriculture and the food 
industry are potential sources of chemicals, materials, fuels and energy. A truly biobased economy 
is being created as more and more technologies for converting this raw material are developed. 
Biomass is also expected to replace the role of oil and other fossil fuels in chemistry.

Fun fact: Fossil fuels are actually derived from biomass that was hidden under thick layers of earth 
ages ago. But could it be possible to speed up this process of millions of years, so that an industry 
can emerge from it? That is one of the challenges. Another is to make the extraction of chemical 
building blocks from biomass renewable. For example, energy can be obtained by burning 
biomass, but this results in the emission of large quantities of particulate matter. Therefore, it is 
beter to use biomass as a resource for the production of building blocks for bio-based plastics.

Renewable raw material extraction from biomass - what does this call for?

A DEVELOPED AGRICULTURAL HINTERLAND
First of all, an agricultural hinterland. With a large agricultural area and the highest production per 
hectare in Europe, the Netherlands is assured of a supply of biomass. In the Northern Netherlands 
there are excellent train, road and water connections between the agricultural hinterland and the 
chemical cluster. These are residual streams of potatoes, sugar beet, grain, rapeseed, maize and 
even wood and grass, from which scientists are able to extract useful raw materials. These 
residual flows are used to generate carbohydrates, proteins, sugars and fibers, which are 
converted into semi-finished products via biorefinery. For example, a research team led by 
Gert-Jan Euverink, professor of Biotechnology at the University of Groningen, the Netherlands, is 
conducting research into shrimp shells. Until recently they ended up en masse on the waste mountain. 
According to Euverink, that’s a pity: there’s much to be extracted from this biomass. ‘These shells 
contain chitin, a component that can be transformed into the substance chitosan, a carbohydrate 
with antibacterial properties. It could be used for wound sutures, for instance. We’re also thinking 
of antifouling for ships, where chitosan prevents barely any algae from growing, if at all.’

1. 
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A big step forward will be taken in 2019. This year, a test plant is due to open to extract glucose 
from wood chips at the Chemport Industry Campus, a test area in the Northern Netherlands 
chemical complex. Technology company Avantium is the initiator of this biorefinery.  
A commercially exploitable plant, that is yet to be built, will be used to convert woodchips from 
the Province of Drenthe and Groningen’s publicly-managed forests into chemical raw materials 
such as sugars, glucose and lignin.

'Unlike petrochemicals, this is done at low temperatures and under low 
pressure, and the procedure is often based on water. The advantage of this 

is that the various streams remain better usable. In chemical processes at 
high temperatures, many molecules are so severely damaged that 

they can no longer be used.'

The sugars obtained from the Avantium biorefinery, for example, could go to the neighboring 
Nouryon, the former AkzoNobel Specialty Chemicals. Those sugars could subsequently be used 
to produce acetic acid, a product still made with fossil resources. The other raw material, lignin, is 
also a valuable material. 

What remains of the woodchips ends up as biomass in the RWE power plant. ‘The arrival of the 
Avantium biorefinery is a major breakthrough’, says Euverink, who expects more biorefinery plants 
to emerge in the coming years.









9 / 15

CO2: RAW MATERIAL FOR POLYMERS AND POLYESTERS
Avantium is currently researching the best and most efficient technology for transforming CO₂.  
A few years ago it took over the American start-up Liquid Light. That company had mastered the 
technology, but had problems with scaling up and went bankrupt. Avantium acquired the patents 
and brought the equipment and staff to Amsterdam. Avantium’s laboratory now employs a 
research group of 15 people whose task includes continuing to develop the technology and 
ultimately scale it up in a pilot plant.

The Amsterdam-based technology company converts CO₂ into formic acid using a catalyst and 
electricity. This liquid is subsequently reconnected to CO₂ to form oxalic acid, a potential 
monomer for polymers and polyesters. Professor Gruter: ‘There’s another chemical process we 
can use to turn oxalic acid into glycolic acid, which serves as a raw material for specific types of 
suturing material. These substances dissolve naturally after two weeks.’ 

'The switch to renewable energy not only reduces electricity costs.  
If producers have to pay for their CO2 emissions, we'll also earn from 

supplying this raw material .'

Avantium has made a conscious choice not to focus on the production of fuels because raw 
materials for plastics have a better earning model. In the future, CO₂ in particular may well 
become lucrative as a raw material for chemical building blocks. ‘The switch to renewable energy 
not only reduces electricity costs. If producers have to pay for their CO₂ emissions, we’ll also earn 
from supplying this raw material’, according to the CTO. 

He believes that it remains a technical challenge to capture CO₂. ‘These technologies are also still 
in their infancy, but it’s just a matter of time. On a global scale, a great deal of research is being 
done in this area.’









13 / 15

SHAPING THE FUTURE HYDROGEN ECONOMY
The big step forward is when hydrogen can be produced on a large scale from sustainable energy 
- green hydrogen. Dutch industry in the TopDutch region is working hard to scale up the technology. 
Various research projects are underway. Multinationals such as Shell and Nouryon and energy com- 
panies such as Gasunie, RWE, Engie and Nuon form consortia with various knowledge institutions.

Hydrogen is produced through electrolysis. ‘With the aid of electricity water is split via an 
electrolyzer into oxygen and hydrogen’, explains Erik Heeres, professor of chemical technology at 
the University of Groningen. Professor Heeres is involved in Hydrohub, a test center shortly due to 
be opened, where an electrolyzer with a capacity of 1 megawatt will run. The partners of the 
project, in which approximately 6 million euros will be invested, are: Shell, TNO, Frames, Nouryon, 
Groningen Seaports, Hanze University of Applied Sciences, the University of Groningen, GasUnie 
and the research institute for process technology ISPT. 

'There is enough knowledge available to improve and scale up  
these electrolyzers.'

According to Erik Heeres, the Netherlands has plenty of opportunities to take a leading position in 
the production of electrolyzers. ‘There is enough knowledge available to improve and scale up 
these electrolyzers.’ Hydrogen plants will certainly start operating in the north of the Netherlands 
in the future. In the north, large amounts of wind energy come ashore from the sea, which can be 
converted into hydrogen.

Hydrogen takes the greening of chemistry a step closer. In the future, chemical processes that 
still require fossil resources could partially run on hydrogen. The Groningen-based company BioMCN 
is a case in point. This company currently produces methanol from natural gas and biogas, but 
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also has plans to produce methanol by having hydrogen react with CO₂. This is making the 
company’s methanol greener and greener. In the longer term, there will be a great opportunity to 
supply green hydrogen via a shared infrastructure, so that all companies in the chemical cluster 
can benefit.  

THE TOPDUTCH REGION GAINING MOMENTUM
The chemical industry needs green building blocks. This calls not only for pilot plants, but also for 
sustainable total solutions, an infrastructure and logistics and a culture of intensive cooperation. 
Such innovations are gaining momentum in the TopDutch region. Working together, these 
innovative pioneers will help the chemical cluster in the Northern Netherlands to achieve its 
ambition of producing sustainably and CO₂ negatively by 2050. ‘Developments could rapidly gain 
momentum’, predicts biotech professor Euverink. ‘Certainly as oil and natural gas become scarce 
or when governments start putting a price on CO₂ emissions. Companies would do well to 
prepare for greener business operations.’ 

JOIN TOPDUTCH
So what will be your new industry? What raw materials does your company need for green and 
sustainable production? Contact our network of knowledge-intensive institutions and innovative 
and entrepreneurial companies. You’ll soon see for yourself how quickly things get done here in 
the Northern Netherlands.

Contact

Errit Bekkering
+31 (0)6 250 083 70
bekkering@nom.nl
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THE NEW PLASTICS 
ECONOMY:  
HOW THE TOPDUTCH 
REGION IS TAKING  
THE LEAD IN CLOSING 
THE PLASTICS LOOP

THE PLASTIC SOUP
The disastrous consequences of discarded plastic regularly make news headlines. Video footage on 
TV, showing carcasses of dead waterfowl with their stomachs full of plastic. Or the paradise beaches 
of Bali, dotted with tons of plastic, washed ashore from the sea. It can’t be ignored: our oceans are 
slowly turning into a floating garbage dump. The sea current causes plastic to gather in a number of 
places in the world’s seas. The largest plastic soup, the Great Pacific Garbage Patch (GPGP), is 
located between Hawaii and California and is three times the size of France.

TIME TO CLEAN UP
The Dutch 24-year-old Boyan Slat initiated the Ocean Clean-Up: a large-scale project to clean up the 
plastic soup. He invented and developed a ‘plastics catcher’; a 600 meter long floating tube, with a 
massive sieve attached to it that collects the waste, after which a ship cleans up the rubbish.  
His idea was so popular with international investors, that the Dutchman could actually start building 
it. In October 2018, the Ocean Clean-Up was launched in San Francisco. Over the next five years, the 
Ocean Clean-Up should significantly reduce the plastic soup.

PLASTIC IS EVERYWHERE, ALSO WHERE IT SHOULDN'T BE
But what is plastic and why is it so harmful? To answer that question, we start with a chemistry 
lesson. Plastic consists of polymers. These are large molecules made up of a series of small 
molecules: the monomers. Polymers are produced by chemical - or non-natural - processes.  
Polymers are often complex molecules that are not found in nature. So, if they end up in the sea  
or in the forest, they are barely biodegradable.
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TOPDUTCH REGION:  
THE HOTSPOT FOR POLYMER KNOWLEDGE
In the Netherlands, a New Plastics Economy is rapidly taking shape. That should not come as a 
surprise: the country leads the way in plastic recycling. According to figures from PlasticsEurope,  
the plastics industry association in Europe, the Netherlands - together with Germany, Norway, 
Sweden and Denmark - is one of the top five countries with the highest recycling rates. 

In addition, it has renowned knowledge institutions, which are looking for sustainable alternatives to 
oil-based plastics. The focus is particularly strong in the TopDutch region. At Chemport Europe, the 
Chemical Cluster Emmen in specific, traditionally produces polymers, plastics and fibers. There is 
ample knowledge of polymers and fibers. For some years now, there has been a huge ambition to 
green these raw materials for plastics - or to recover them from plastic waste. The great advantage 
of the TopDutch region is that knowledge institutions and the business community work closely 
together. Potential technologies are jointly tested and, if desired, scaled up to a pilot plant.  
Support from local authorities is also essential. Regional governments are investing heavily in the 
greening of its chemical clusters.

Time for an exploration. We outline the steps the TopDutch region has already taken towards a  
New Plastics Economy. Experts tell us about the innovations that have taken off, but also about the 
challenges that lie ahead.
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Make recycling 
plastics 
economically 
attractive
An efficient and, equally important, profitable recycling industry is essential for the creation of a New 
Plastics Economy. The dream scenario is to completely close the plastics cycle, so that no raw materials 
are lost. There’s still a long way to go with that: according to the report of the Ellen MacArthur 
Foundation, only 10 percent of all plastics worldwide are recycled. The recycling rate was 39.1% in 2015 
in Europe and 9% in the United States, according to figures from the United States Environmental 
Protection Agency. The rest is incinerated, ends up in a landfill or, even worse, in nature.

Internationally, the Netherlands scores high with a 55% recycling rate for plastic packaging in 2017. 
But the country still sees plenty of opportunities to improve.

2. 

55%
In the Netherlands, 
55% of all plastic 
packaging is recycled. 
Dutch households and 
companies separate
plastics from other 
waste,so it's easily 
collected for recycling.
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THE BIG BREAKTHROUGH: CHEMICAL RECYCLING
A promising innovation is chemical recycling of polyester (PET), a technology that is being extensively 
tested in the TopDutch region. ‘This technology makes it possible to transform the most polluted  
and coloured PET plastics into new raw materials of the original quality. A big breakthrough’, says  
Jan Jager, lecturer in sustainable plastics at the NHL Stenden University of Applied Sciences in 
Emmen. ‘So far, food packaging recycling has been done mechanically. This technique, which 
consists of washing, grinding and melting into new products, is extremely suitable for recycling  
PET bottles. But the technique is inadequate when it comes to items such as colored PET or colored 
polyester textiles.’ According to Jager, household plastic waste is often too dirty, and varies in color 
and composition. Large quantities end up in the incinerator. ‘In chemical recycling of PET, impure 
plastic is no longer a problem. In this process, the polymers are converted by a simple chemical 
reaction into the original building blocks from which new polymers can be made. That means big 
profits; a large stream of polluted plastics can be kept in the cycle thanks to chemical recycling.’

'With chemical recycling, we can transform even the most polluted  
PET plastics into new raw materials for plastic. A major breakthrough'

Jan Jager, Lecturer in sustainable raw materials

The chemical recycling of PET plastics was a research project in which the company Cumapol from 
Emmen collaborated with three knowledge institutions. These were NHL Stenden University of 
Applied Sciences and Windesheim University of Applied Sciences, united in Green PAC, and the 
University of Groningen. Initially, the technique was tested on a small scale, within the walls of the 
educational institutions. The next step is to try the technology at the Cumapol plant. The company 
will be starting this year with a pilot production line where PET is chemically recycled.

This is a good example of how innovation finds fertile soil in the TopDutch region. Thanks to the 
short lines between the business community and knowledge institutions, various innovations have 
already been made.

ENABLING ENDLESS REUSE OF PLASTIC
Cumapol originally produced polyester granules with oil as a raw material for the production of 
articles such as PET bottles, yarns and packaging. ‘That’s no longer necessary. Thanks to this new 
form of recycling, we’ll soon be making exactly the same granules, but now with polyesters extracted 
from household waste,’ says director Marco Brons. This makes Cumapol an international leader. 
Brons: ‘The big advantage is that the raw material we obtain from chemical recycling can be used 
endlessly. This is not possible with mechanical recycling.’



10 / 15

According to the entrepreneur, this recycling method tackles what has up to now been a major 
problem. ‘Plastic processors often do not trust the quality of colored recycled PET and therefore - 
also because of the low price - often choose new plastics. Up to now, demand for recycled plastic 
has accounted for only 6% of the demand for plastic in Europe.’

There is another plus: ‘According to the Commodities Act, non-food packaging may only be processed 
into new food packaging after chemical recycling. In that respect, too, the plastic retains its value.’ 
According to Brons, the process of chemical recycling is reasonably simple in its basic form:  
‘Polyesters consist of long chains of monomers. By adding a great deal of ethylene glycol, which is 
one of the monomers, the chains disintegrate and a liquid is created that is easy to purify. We then 
remove the ethylene glycol and are left with clean PET granules.’ Over the next three years, Cumapol 
will refine the technology and will do so together with the knowledge partners involved.

MECHANICAL AND CHEMICAL RECYCLING ARE BOTH 
ECONOMICALLY VIABLE
‘The new recycling method will be integrated into the existing Cumapol plant. This production line will 
process 25 kton per year.’ Also, since 2013, a line has been running with mechanical recycling of PET 
bottles. ‘This older technique is still preferred because it is cheaper and has a lesser CO2-impact’, says 
the Cumapol director. Although more expensive, he believes that chemical recycling is economically 
viable because there are currently sufficient waste streams available. This is thanks to the national 
collection of the packaging industry, known as ‘Plastic Heroes’. Since 2008, the initiative has been 
collecting large quantities of household food packaging every year. To ensure a continuous supply, 
Cumapol works together with two local waste processors, who guarantee that Cumapol is never 
wanting for residual flows. ‘The line must run 24 hours a day, only then is it profitable.’ Cumapol’s 
long-term goal is to further green the chemical recycling process and to reduce CO2-emissions.

DESIGN TO RECYCLE
A circular economy, in which all residual streams are endlessly reused, comes a step closer if we 
start designing some packaging differently. Packaging materials are divided into seven categories,  
of which category 3 (polyvynil chloride or PVC) and 6 (polystyrene) are difficult to recycle. The latter 
often ends up in an incinerator.

According to the Ellen MacArthur Foundation, about 30% of packaging materials are not or are only 
barely recyclable. Packaging producers will have to find alternatives with innovative products. 
Political ambition is also alive in Europe. According to the Plastic Strategy presented by the European 
Union in 2018, all packaging materials must be recyclable by 2030.

Standardising plastics would also be a big step forward, according to Jan Jager, lecturer on sustaina-
ble raw materials at NHL Stenden University of Applied Sciences. ‘Packaging plastics often consist of 
too many layers or have unwanted additives. We have to get rid of that. It would help if producers 
had to keep to a limited number of plastics according to an agreed standard.’
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INNOVATION: RECYCLE THE UNRECYCLABLE
But there is still a large group of plastics that are difficult or impossible to recycle. Unlike thermoplastics, 
which are used to make packaging materials, thermoharders cannot be melted down and turned into 
something else when heated. Examples include hard plastic, such as in sockets, tennis rackets, 
surfboards, sailing boats. The group of elastomers or rubbers, such as roofing for houses, bicycle 
and car tires, are also difficult to process into new raw materials. At least, not in the way they have 
been produced up to now.

'The challenge is to develop bioplastics that perform better than traditional 
plastics. Biobased is not enough'

Francesco Picchioni, Professor of Chemical Technology

In the TopDutch region, we have been working on innovative products for some time now. And not 
without success. The research group of Francesco Picchioni, professor of chemical technology at 
the University of Groningen, discovered that rubbers can be recycled into a high-quality new product 
if they are produced in a different way. Picchioni explains: ‘Rubbers are currently made by connecting 
long polymer chains via sulphur compounds. That process is called vulcanization. The problem is 
that these compounds can no longer be broken down without destroying the polymers themselves. 
We have used other compounds instead of sulphur compounds. In this way, the chains can be 
cracked at low temperatures.’

‘We won’t be winning a Nobel Prize with the invention’, Picchioni laughs, ‘but, it does mean a breakthrough. 
In the future, we will be able to keep all kinds of rubber in circulation. The recycling of car tires in 
particular is a gain.’ Worldwide, approximately one billion car tires are discarded each year. They end 
up as a weight on top of tarpaulins or as swings in playgrounds. Their sole last use is being processed 
into soft play tile, under the swings or climbing frames. After that, they can’t be recycled any further, 
so end up in the incinerator. With the newly developed rubbers, this will no longer be necessary.
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Stop making 
plastics from fossil 
raw materials
The plastic soft drink bottles on the supermarket shelves: they are produced with oil in large quantities 
every day. There’s no need for that. PET bottles can also be made from sugars from sugar beet and 
cane, as demonstrated by the Dutch technology company Avantium, with a branch in Delfzijl. In three 
years’ time, the company will open a commercial factory to produce the sugar bottles. Lactic acid is 
also a new, natural raw material for bioplastic, a technology from another Dutch company Corbion, 
which recently started producing bioplastics in Thailand. The company Cumapol referred to above 
also has a world first. The polyester manufacturer succeeded, together with the company BioBTX, in 
being the first to produce 100% bio-based polyethylene terephthalate. This is the raw material that is 
often used for items such as the well-known PET bottle. According to Cumapol director Marco Brons, 
‘several hundred’ kilos of the bioPET should be produced in 2019.

3. 

Cumapol Director Marco Brons
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BIO-BASED PLASTICS
The first steps towards bioplastics are being taken. But the share is still small; only 1% of the plastics 
produced come from biomass. ‘That’s going to change quickly’, says Francesco Picchioni, professor 
of chemical technology. ‘Within a few years, many large companies will switch to sustainably made 
plastics.’ Picchioni should know; he is involved in various research projects, with larger companies as 
partners. A recently completed project is Beets to biopolymers in partnership with Royal Cosun and 
electronics group Philips. The search was for chemical building blocks from sugar beet pulp that can 
be used to make high-quality plastics.

The challenge in any project is to develop bioplastics that perform better than traditional plastics. 
Biobased is not enough, is Picchioni’s motto that he also likes to tell producers. ‘Oil-produced plastics 
are still cheaper than green plastics, so as a producer of bioplastics you should not compete on price, 
but be able to offer added value.’ Picchioni is convinced that there is a market for films that keep  
food fresh for longer or have an antibacterial effect. Picchioni: ‘The great advantage of chemicals 
from biomass is that they naturally already have various functionalities. This makes it easier to give 
bioplastics a distinctive character. This is not the case with plastics made from virgin materials.  
You need an extra chemical process to add such a property.

'Manufacturers who produce only oil-produced plastics,  
will run into problems and see their market share decline'

Cumapol Director Marco Brons

BUILDING THE FUTURE WITH BIOCOMPOSITES
In recent years, the TopDutch region has also developed into a knowledge centre for biocomposites. 
Five years ago, the region had a world first by building a lifting bridge from natural materials.  
Natural fibers from the flax plant were used in combination with bio-resin. Raw materials that are 
less of a burden than steel, and are lighter and more durable. The bridge was placed in the Emmen 
Zoo Wildlands. Two years ago, the municipality of Emmen was also given a bicycle path made of 
biocomposite, made of wood fibers and a bio-resin. Lecturer Jan Jager explains that new research 
projects into new applications of biocomposite are currently underway with various partners.

WHEN PLASTICS DO LEAK INTO NATURE...
Finally, in a New Plastics Economy, the development of compostable plastics is also of great 
importance. ‘It is a utopia to believe that plastics will never again end up in the sea or in nature,  
which is why we need to develop plastics that do less damage if they do get into nature’, says Jager. 
Here too, there is still a major challenge. Although, there are innovations, again from the Northern 
Netherlands. The company Senbis Polymer Innovations from Emmen has already developed 



14 / 15

compostable twine for the horticultural sector. Previously, the twine used for growing tomato or 
pepper plants was made of traditional plastic that remains in the soil. The company marketed a 
similar product for trawler fishing: a degradable rope that protects fishnets against wear. The fibers 
of this bio-rope are broken down by bacteria in the sea within a few months to CO2 and water.  
Senbis continues to innovate. The company is working with ten researchers on the development of 
all kinds of sustainable plastics.

MAKING PLASTICS FANTASTIC, AGAIN
According to plastics experts, the New Plastics Economy, with less impact on the environment, is 
possible. Cumapol director Marco Brons is confident about the future of plastic. ‘Ultimately, the 
demand for recycled raw materials and, accordingly, products will increase. The industry will  
therefore have to take steps.’ Brons: ‘Manufacturers who produce only oil-produced plastics will  
run into problems and see their market share decline.’

Until then, Groningen University professor Picchioni says, the low oil price is causing havoc.  
‘For producers, the temptation is still too great to make new plastics. Making plastics from biomass 
or recycled plastic is often still too expensive.’ Picchioni would also like to see the Netherlands tax 
plastics that cannot be recycled. It makes no difference whether they are made from fossil raw 
materials or from biomass. Finally, Picchioni believes that governments should invest more in 
innovation. The TopDutch region has understood this well. In the northern part of the Netherlands, 
companies, knowledge institutes and governments are working together to give new technologies  
a chance. Companies take the initiative to make technologies succeed if they see a business case in 
them. The role of the northern provinces and, for example, the Dutch Investment and Development 
Company for the Northern Netherlands (NOM) is essential in this respect. If a technology has  
proven itself, they help entrepreneurs with subsidies or financial capital to build a first pilot plant.  
This creates a flywheel effect. By combining forces, the TopDutch region is taking the lead in the  
New Plastics Economy.
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JOIN TOPDUTCH
So what will be your next move? How will your company play a leading role in the green economy of the 
future? Contact our network of knowledge-intensive institutions and innovative and entrepreneurial 
companies. You’ll soon see for yourself how quickly things get done here in the Northern Netherlands.

CAN'T WAIT TO GET IN TOUCH?
Contact our chemical industry specialist Errit Bekkering. He knows everything and everyone.

Errit Bekkering
Business developer
Phone: +31 (0)6 250 083 70 
E-mail: bekkering@nom.nl

























TOPDUTCH 
Twee-wekelijks kernteam voortgangsoverleg  
 
Datum:  Woensdag 3 juli 2019 
Tijd:   10.00 – 11.30 
Locatie: NOM 
 
NOTULEN 
 

1. Agenda vaststellen 
i. Sales-materiaal en planning in agenda ingevoegd bij punt 3 en 4 

2. Voortgang key stories 
i. Agrofood/Dairy: 3 stories klaar eind juli (tekst); 2 stories klaar in 

augustus 
ii. Life Sciences & Health: 3 stories klaar eind juli (tekst); 2 stories klaar 

in augustus/september  
iii. Digitale innovatie: 3 verhaallijnen bekend; concretiseren en 

interviewlijst opstellen  
iv. WaterTech: kick-off donderdag 4 juli; verhaallijnen concretiseren en 

interviewlijst opstellen  
v. Logistiek: batterijpropositie geen verhaallijn, voorkeur focus op 

TopDutch als distributielocatie voor Europa. Digital Mobility Center 
meenemen in verhaal (contact: ) 

vi. Energie: propositie wordt verder ontwikkeld; nader in te vullen  
vii. Planning oplevering/publicatie key stories concreet maken en delen 

met kernteam/bestuurders 
3. Voorstel campagne-plan ter besluitvorming 

i. Zie keynote presentatie 
ii. Begroting/planning doornemen met  op dinsdag 9 juli (ter 

voorbereiding presentatie/vragen gedeputeerden) 
iii. Targeting in grote lijnen ok 

• Meenemen:  East Coast USA (New York/Boston), Frankrijk, 
Spanje, Scandivische landen 

• Mogelijk niet/minder meenemen: Oost-Europa  
iv. Opmerkingen: 

• TopDutch branding campagne: ivm ontbrekende/niet-complete 
propositie en/of acquisitiestrategie op thema’s digitaal, 
logistiek en energie, een bredere campagne, flexibeler over 
verschillende doelgroepen heen. Dit betekent niet dat de 
campagne algemeen wordt; wel anders insteek. Targeting en 
campagne-plan nader in te richten met online growth-partner 
Harvest Digital. Gerichte interesse opwekken, benadrukken 
kansen/mogelijkheden voor bedrijven.  

• NFIA activatie campagne: aanbieden proposities en sales-
materiaal, gericht aansluiten van international offices. Ook 
mogelijk andere advieskantoren (contacten) hiermee te 





KERNTEAM OVERLEG
3 juli 2019



1. Agenda vaststellen 
2. Voortgang key stories  
3. Voorstel campagne-plan (incl. planning) 
4. Voorstel webshop-plan (incl. sales-materiaal) 
5. Voortgang website  
6. Gedeputeerdenoverleg 11 juli 
7. TopDutch lounge 
8. TopDutch actielijst  
9. WVTTK / rondvraag 

AGENDA



2. VOORTGANG  
KEY STORIES



VOORTGANG  
PROPOSITIES, ACQUISITIESTRATEGIE

Sectoren Proposities Acquisitiestrategie Verhaallijnen Campagnes

Green Chemistry 

AgroFood/Dairy

Digital innovation

Logistics (?)

Life Sciences & Health

Watertech (?)

Energy 

Klaar Aanscherpen In ontwikkeling To do
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KEY STORIES AGRIFOOD 
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KEY STORIES LS&H 
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KEY STORIES WATERTECH 

10.2.G



KEY STORIES DIGITAL INNOVATION 

10.2.G



KEY STORIES LOGISTICS 

10.2.G



KEY STORIES ENERGY 

10.2.G



3. VOORSTEL  
CAMPAGNE-PLAN





VOORSTEL CAMPAGNE-PLANNING

Lancering Key stories Overig

Juli Website + Styleguide Agri/LSH Campagne plan + 
concepting + infographics

Augustus Webshop + Sales-materiaal Agri/LSH/Water/Digitaal/
Logistiek

Targeting plan + 

media-budgettering + 

infographics

September TopDutch campagne + 

NFIA + Water

Agri/LSH/Water/Digitaal/
Logistiek Newsletters

Oktober TopDutch campagne + 
Agrifood Digitaal/Energie Newsletters

November Water +

Agrifood Energie Newsletters

December LSH - Newsletters
Januari - - Newsletters
Februari - - Newsletters
Maart - - -



4. VOORSTEL WEBSHOP



VOORSTEL WEBSHOP

1. Simpele producten                          
•Dopper 
•Shirts  
•Pennen 

2. Sales-ondersteunend materiaal  
•Why Invest + proposities  
•Pakketjes key stories  

3. Relatiegeschenken 
•TBD 



5. VOORTGANG  
WEBSITE



6. GEDEPUTEERDENOVERLEG 
11 JULI



7. TOPDUTCH LOUNGE



8. TOPDUTCH ACTIELIJST



9. WVTTK/RONDVRAAG









GEDEPUTEERDENOVERLEG
11 juli 2019



AGENDA



1. Originele opdracht  
2. Financiën 
3. Invulling opdracht: update 
4. Planning 
5. Vragen

AGENDA



1. ORIGINELE OPDRACHT





MERK = TOPDUTCH 

Vergroening en digitalisering zijn de ontwikkelingen 
waar TopDutch in vooroploopt en internationaal 

breinpositie heeft. TopDutch is dé plek voor talent en 
bedrijven met ambitie op deze domeinen.

Vergroening, digitalisering en talent.



MERK = TOPDUTCH

Missie 
TopDutch is nationaal en internationaal hét merk van 

de economische regio Noord-Nederland.  
TopDutch versterkt de economische, acquisitie- en 

aantrekkingskracht van de regio.

A good place to be great.



MERK = TOPDUTCH 

Visie 
TopDutch is een sterke en aantrekkelijke economische 

regio, vol visionairs, pioniers, aanjagers en 
ontwikkelaars van de groene en digitale toekomst.  

In TopDutch worden groene en digitale oplossingen 
ontwikkeld voor mondiale uitdagingen. Samen zijn we 
in staat een belangrijke rol te spelen in de wereld én 

voor de economie van Nederland. 

TopDutch Solutions for Global Challenges



MERK = TOPDUTCH 

Hoe? 
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CAMPAGNE-STRATEGIE = HERO-HUB-HYGIENE





2. FINANCIËN





FINANCIEN STAVAZA

Datum 14 juni
Totaal 1.200.000,-

Uitgevoerde werkzaamheden 734.324,52
Resterend budget 465.675,48



FINANCIËN
Basismiddelen

Gebudgetteerd Totale kosten Verschil

Positionering 25.000,- 25.440,- (440,-)

Branddesign, logo en kit 35.000,- 35.095,- (95,-)

Concept-ontwikkeling 40.000,- 40.000,-

Overall campagne ontwikkeling 40.000,- 38.122,- 1.878,-

Website 110.000,- 129.644,- (19.644,-)

Tech Infra 35.000,- 35.395,- (395,-)

Subtotaal 285.000,- 303.696,- (18.696,-)
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FINANCIËN
Key campagnes

Gebudgetteerd Totale kosten Verschil

Chemie campagne totaal 79.000,- 86.900,- (7.900,-)
Key campagnes 358.500,- 336.500,- 22.000,-
Proposities/themapagina’s (7 thema’s) 28.000,-

Key stories (6 thema’s; 22 stuks) 101.000,-

1. Invest in TopDutch campagne  
• Campagne 
• Mediakosten 

42.500,- 
90.000,-

2. Agri/Food campagne 
• Campagne 
• Mediakosten 

12.500,- 
12.500,-

3. Life Sciences & Health campagne  
• Campagne 
• Mediakosten 

12.500,- 
12.500,-

4. WaterTech campagne  
• Campagne 
• Mediakosten 

12.500,- 
12.500,-

Social listening & beheer 50.000,- 50.000,-

Subtotaal 487.500,- 473.400,- 14.100,-
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FINANCIËN
Endorsements

Gebudgetteerd Totale kosten Verschil

Endorsements 2018 30.500,- 30.620,- (120,-)

Talent 10.000,- 10.000,-

Business / Start-ups > International 9.500,- 5.000,- 4.500,-

Lifestyle 9.500,- 5.000,- 4.500,-

NOM (powerpoint, why invest) 4.000,- (4.000,-)

Newsletters 10.500,- 10.500,-

Online journeys 10.000,- 10.000,-

Subtotaal 80.000,- 75.120,- 4.880,-
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FINANCIËN
Iedereen is TopDutch

Gebudgetteerd Totale kosten Verschil

Opdrachten 2018 21.000,- 21.135,- (135,-)

Webshop 20.000,- 20.000,-

Opdrachten 2019 14.000,- 10.000,- 4.000,-

Subtotaal 55.000,- 51.135,- 3.865,-
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FINANCIËN
Dedicated team

Gebudgetteerd Totale kosten Verschil

Dedicated team 292.500,- 296.500,- (4.000,-)

Subtotaal 292.500,- 296.500,- (4.000,-)
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3. INVULLING OPDRACHT: UPDATE



>> RESULTATEN



> 333.000 vertoningen  
> 1.700 kliks  
69 opt-in (waarvan 40 uit industrie) 
Totaal ingezet mediabudget: € 12.000,- 
o.b.v. 28 campagnedagen

RESULTATEN >> CHEMIE CAMPAGNE



Mondelinge toelichting 

RESULTATEN >> LEADS



>> CAMPAGNE BASISMIDDELEN 







>> KEY CAMPAGNES



INHOUDELIJKE STURING >> CAMPAGNES

Sectoren Proposities - basis Proposities - online Acquisitiestrategie Verhaallijnen Stories Campagnes

Green Chemistry 

Agrifood

Digital innovation

Logistics

Life Sciences & 
Health

Watertech

Energy 

Klaar Aanscherpen In ontwikkeling To do



INHOUD THEMA’S >> ONLINE PROPOSITIES 

Wacht op laatste input sector-specialisten NOM.  
Eind juli klaar (mogelijk excl. energie & logistiek)





INVEST IN TOPDUTCH CAMPAGNE 

  
  

 
 

  
  

 
 

Campagne follow-up: 
Doorlopend

10.2g



AGRI / FOOD CAMPAGNE 

Momentum (selecteren): 

 
 

  
  

 
 

Campagne follow-up: 
Doorlopend
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WATERTECH CAMPAGNE 

Momentum (selecteren): 

Campagne follow-up: 
Doorlopend
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LIFE SCIENCE & HEALTH CAMPAGNE 

 
 

 
 

  
  

 
 

Campagne follow-up: 
Doorlopend
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>> OFFLINE ACTIVITEITEN





4. PLANNING





5. VRAGEN







STORYLINES
20 maart 2019



STORYLINES  
AGRI   DAIRY  FOOD













STORYLINES   
DIGITAL INNOVATION









STORYLINES 
LOGISTICS





STORYLINES LOGISTICS 

Story 2: Green & Digital Innovation in Infrastructure, Logistics & Transport 
10.2.G



STORYLINES  
LIFE SCIENCES & HEALTH







































































Bijgaand een wensenlijstje voor medical devices bedrijven ten behoeve van TopDutch LSH (de 

top 30 wereldwijd met hun jaaromzet 2018): 

 

 

 

  

  

  

  

  

  

  

  

 

  

  

  

  

  

  

  

 

  

  

  

  

  

  

  

  

  

  

 

 

Maar ook bijvoorbeeld de medische divisie zijn lopende contacten mee) 
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Vervolgstappen (aanpak/uitvoering) 
De concept propositie logistiek ligt er. Middels deze memo wil ik graag input van jou ontvangen over 
deze propositie. De noordelijke bestuurders worden gevraagd input te leveren om de concept proposi-
tie richting een definitief stuk te schrijven.  
 
Nadat de propositie akkoord is, wordt er een acquisitiestrategie ontwikkeld. Hierbij worden de doel-
groepen bepaald en diverse onderdelen van logistiek. Op basis van de propositie en de acquisitiestra-
tegie worden de verhaallijnen ontwikkeld.  
 
In samenwerking met VNO-NCW en NOM is in de opdrachtverstrekking logistieke propositie afgespro-
ken dat er voor 2020 6 succesvolle logistieke projecten in Noord-Nederland worden gerealiseerd. De 
propositie en de acquisitiestrategie zijn onderdeel van de te ontwikkelen projecten in Noord-Neder-
land.  
 
Voorbeelden van succesvolle projecten waaraan gewerkt wordt de aankomende tijd zijn bijvoorbeeld: 
verladersplatformen, E-commerce bedrijven, stedelijke logistiek, spoorvervoer, waterwegen en ar-
beidsmarkt. Om tot succesvolle projecten te komen in Noord-Nederland zijn er voor elk te realiseren 
project werkgroepen samengesteld.  
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Building the chemical industry of the future

TIME FOR AN OIL 
CHANGE: CHEMPORT 
EUROPE IS DEVELOPING 
NEW GREEN BUILDING 
BLOCKS
Plastic drink bottles, LEGO bricks and mattresses – they’re all petroleum-based. Of every  
20 products manufactured worldwide, 19 depend on the chemical industry. And since we all 
learned at school that the chemical industry can’t do without fossil resources, it will come as  
no surprise that chemical companies and liquid fuels together are responsible for a quarter of all 
CO₂ emissions. That’s just the way it is.

TIME FOR AN OIL CHANGE
Or is it? Nothing could be further from the truth. New technological developments have long been 
underway to make plastic bottles, LEGO bricks or mattresses from sugars or from lactic acid, for 
example. Some synthetic materials can even be made using greenhouse gases as a raw material. 
Environmentally friendly bio-based monomers are already the base material for various plastics 
used by manufacturers of cars, aircraft, toys, computers and mobile phones. Some technologies are 
already in use, others are still under development. So however much you see the chemical sector 
as a problem, it’s also the solution. Thanks to the chemical industry, we now have batteries for green 
energy storage and electric cars. If the basic building blocks of chemistry themselves are made 
more sustainable, it won’t be long before the world becomes much more environmentally friendly.

CHEMISTRY: THE GREEN MOTOR
And not before time. Everybody working within the chemical industry is convinced that it urgently 
needs to become more sustainable. It has to work with green building blocks to achieve the 
objective of the Paris Agreements.

There’s still a long way to go with that. Technology alone is not enough. For oil-based products, 
processes have been optimized after decades of building and development. The entire 
infrastructure is ready to carry on producing petroleum-based plastics. Pioneers in sustainable 
chemistry face a major challenge in building this infrastructure from scratch. In the Netherlands, 
the TopDutch region is at the forefront of this. The chemical cluster Chemport Europe, located in 
the northern part of the Netherlands, aspires to become the world’s first CO₂ negative production 
location by 2050. But how? And where can you connect as an entrepreneur in the chemical 
industry? These are chemistry’s three most important new green building blocks, and how they 
are given shape in the TopDutch region.
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Biomass
Agriculture and 
industry in one 
product stream
THE CHALLENGE: ACCELERATING BIOBASED CHEMISTRY
The first new raw material is biomass. Crops and residual streams from agriculture and the food 
industry are potential sources of chemicals, materials, fuels and energy. A truly biobased economy 
is being created as more and more technologies for converting this raw material are developed. 
Biomass is also expected to replace the role of oil and other fossil fuels in chemistry.

Fun fact: Fossil fuels are actually derived from biomass that was hidden under thick layers of earth 
ages ago. But could it be possible to speed up this process of millions of years, so that an industry 
can emerge from it? That is one of the challenges. Another is to make the extraction of chemical 
building blocks from biomass renewable. For example, energy can be obtained by burning 
biomass, but this results in the emission of large quantities of particulate matter. Therefore, it is 
beter to use biomass as a resource for the production of building blocks for bio-based plastics.

Renewable raw material extraction from biomass - what does this call for?

A DEVELOPED AGRICULTURAL HINTERLAND
First of all, an agricultural hinterland. With a large agricultural area and the highest production per 
hectare in Europe, the Netherlands is assured of a supply of biomass. In the Northern Netherlands 
there are excellent train, road and water connections between the agricultural hinterland and the 
chemical cluster. These are residual streams of potatoes, sugar beet, grain, rapeseed, maize and 
even wood and grass, from which scientists are able to extract useful raw materials. These 
residual flows are used to generate carbohydrates, proteins, sugars and fibers, which are 
converted into semi-finished products via biorefinery. For example, a research team led by 
Gert-Jan Euverink, professor of Biotechnology at the University of Groningen, the Netherlands, is 
conducting research into shrimp shells. Until recently they ended up en masse on the waste mountain. 
According to Euverink, that’s a pity: there’s much to be extracted from this biomass. ‘These shells 
contain chitin, a component that can be transformed into the substance chitosan, a carbohydrate 
with antibacterial properties. It could be used for wound sutures, for instance. We’re also thinking 
of antifouling for ships, where chitosan prevents barely any algae from growing, if at all.’

1. 
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A big step forward will be taken in 2019. This year, a test plant is due to open to extract glucose 
from wood chips at the Chemport Industry Campus, a test area in the Northern Netherlands 
chemical complex. Technology company Avantium is the initiator of this biorefinery.  
A commercially exploitable plant, that is yet to be built, will be used to convert woodchips from 
the Province of Drenthe and Groningen’s publicly-managed forests into chemical raw materials 
such as sugars, glucose and lignin.

'Unlike petrochemicals, this is done at low temperatures and under low 
pressure, and the procedure is often based on water. The advantage of this 

is that the various streams remain better usable. In chemical processes at 
high temperatures, many molecules are so severely damaged that 

they can no longer be used.'

The sugars obtained from the Avantium biorefinery, for example, could go to the neighboring 
Nouryon, the former AkzoNobel Specialty Chemicals. Those sugars could subsequently be used 
to produce acetic acid, a product still made with fossil resources. The other raw material, lignin, is 
also a valuable material. 

What remains of the woodchips ends up as biomass in the RWE power plant. ‘The arrival of the 
Avantium biorefinery is a major breakthrough’, says Euverink, who expects more biorefinery plants 
to emerge in the coming years.
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CO2: RAW MATERIAL FOR POLYMERS AND POLYESTERS
Avantium is currently researching the best and most efficient technology for transforming CO₂.  
A few years ago it took over the American start-up Liquid Light. That company had mastered the 
technology, but had problems with scaling up and went bankrupt. Avantium acquired the patents 
and brought the equipment and staff to Amsterdam. Avantium’s laboratory now employs a 
research group of 15 people whose task includes continuing to develop the technology and 
ultimately scale it up in a pilot plant.

The Amsterdam-based technology company converts CO₂ into formic acid using a catalyst and 
electricity. This liquid is subsequently reconnected to CO₂ to form oxalic acid, a potential 
monomer for polymers and polyesters. Professor Gruter: ‘There’s another chemical process we 
can use to turn oxalic acid into glycolic acid, which serves as a raw material for specific types of 
suturing material. These substances dissolve naturally after two weeks.’ 

'The switch to renewable energy not only reduces electricity costs.  
If producers have to pay for their CO2 emissions, we'll also earn from 

supplying this raw material .'

Avantium has made a conscious choice not to focus on the production of fuels because raw 
materials for plastics have a better earning model. In the future, CO₂ in particular may well 
become lucrative as a raw material for chemical building blocks. ‘The switch to renewable energy 
not only reduces electricity costs. If producers have to pay for their CO₂ emissions, we’ll also earn 
from supplying this raw material’, according to the CTO. 

He believes that it remains a technical challenge to capture CO₂. ‘These technologies are also still 
in their infancy, but it’s just a matter of time. On a global scale, a great deal of research is being 
done in this area.’
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SHAPING THE FUTURE HYDROGEN ECONOMY
The big step forward is when hydrogen can be produced on a large scale from sustainable energy 
- green hydrogen. Dutch industry in the TopDutch region is working hard to scale up the technology. 
Various research projects are underway. Multinationals such as Shell and Nouryon and energy com- 
panies such as Gasunie, RWE, Engie and Nuon form consortia with various knowledge institutions.

Hydrogen is produced through electrolysis. ‘With the aid of electricity water is split via an 
electrolyzer into oxygen and hydrogen’, explains Erik Heeres, professor of chemical technology at 
the University of Groningen. Professor Heeres is involved in Hydrohub, a test center shortly due to 
be opened, where an electrolyzer with a capacity of 1 megawatt will run. The partners of the 
project, in which approximately 6 million euros will be invested, are: Shell, TNO, Frames, Nouryon, 
Groningen Seaports, Hanze University of Applied Sciences, the University of Groningen, GasUnie 
and the research institute for process technology ISPT. 

'There is enough knowledge available to improve and scale up  
these electrolyzers.'

According to Erik Heeres, the Netherlands has plenty of opportunities to take a leading position in 
the production of electrolyzers. ‘There is enough knowledge available to improve and scale up 
these electrolyzers.’ Hydrogen plants will certainly start operating in the north of the Netherlands 
in the future. In the north, large amounts of wind energy come ashore from the sea, which can be 
converted into hydrogen.

Hydrogen takes the greening of chemistry a step closer. In the future, chemical processes that 
still require fossil resources could partially run on hydrogen. The Groningen-based company BioMCN 
is a case in point. This company currently produces methanol from natural gas and biogas, but 
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also has plans to produce methanol by having hydrogen react with CO₂. This is making the 
company’s methanol greener and greener. In the longer term, there will be a great opportunity to 
supply green hydrogen via a shared infrastructure, so that all companies in the chemical cluster 
can benefit.  

THE TOPDUTCH REGION GAINING MOMENTUM
The chemical industry needs green building blocks. This calls not only for pilot plants, but also for 
sustainable total solutions, an infrastructure and logistics and a culture of intensive cooperation. 
Such innovations are gaining momentum in the TopDutch region. Working together, these 
innovative pioneers will help the chemical cluster in the Northern Netherlands to achieve its 
ambition of producing sustainably and CO₂ negatively by 2050. ‘Developments could rapidly gain 
momentum’, predicts biotech professor Euverink. ‘Certainly as oil and natural gas become scarce 
or when governments start putting a price on CO₂ emissions. Companies would do well to 
prepare for greener business operations.’ 

JOIN TOPDUTCH
So what will be your new industry? What raw materials does your company need for green and 
sustainable production? Contact our network of knowledge-intensive institutions and innovative 
and entrepreneurial companies. You’ll soon see for yourself how quickly things get done here in 
the Northern Netherlands.

Contact

Errit Bekkering
+31 (0)6 250 083 70
bekkering@nom.nl
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THE NEW PLASTICS 
ECONOMY:  
HOW THE TOPDUTCH 
REGION IS TAKING  
THE LEAD IN CLOSING 
THE PLASTICS LOOP

THE PLASTIC SOUP
The disastrous consequences of discarded plastic regularly make news headlines. Video footage on 
TV, showing carcasses of dead waterfowl with their stomachs full of plastic. Or the paradise beaches 
of Bali, dotted with tons of plastic, washed ashore from the sea. It can’t be ignored: our oceans are 
slowly turning into a floating garbage dump. The sea current causes plastic to gather in a number of 
places in the world’s seas. The largest plastic soup, the Great Pacific Garbage Patch (GPGP), is 
located between Hawaii and California and is three times the size of France.

TIME TO CLEAN UP
The Dutch 24-year-old Boyan Slat initiated the Ocean Clean-Up: a large-scale project to clean up the 
plastic soup. He invented and developed a ‘plastics catcher’; a 600 meter long floating tube, with a 
massive sieve attached to it that collects the waste, after which a ship cleans up the rubbish.  
His idea was so popular with international investors, that the Dutchman could actually start building 
it. In October 2018, the Ocean Clean-Up was launched in San Francisco. Over the next five years, the 
Ocean Clean-Up should significantly reduce the plastic soup.

PLASTIC IS EVERYWHERE, ALSO WHERE IT SHOULDN'T BE
But what is plastic and why is it so harmful? To answer that question, we start with a chemistry 
lesson. Plastic consists of polymers. These are large molecules made up of a series of small 
molecules: the monomers. Polymers are produced by chemical - or non-natural - processes.  
Polymers are often complex molecules that are not found in nature. So, if they end up in the sea  
or in the forest, they are barely biodegradable.
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TOPDUTCH REGION:  
THE HOTSPOT FOR POLYMER KNOWLEDGE
In the Netherlands, a New Plastics Economy is rapidly taking shape. That should not come as a 
surprise: the country leads the way in plastic recycling. According to figures from PlasticsEurope,  
the plastics industry association in Europe, the Netherlands - together with Germany, Norway, 
Sweden and Denmark - is one of the top five countries with the highest recycling rates. 

In addition, it has renowned knowledge institutions, which are looking for sustainable alternatives to 
oil-based plastics. The focus is particularly strong in the TopDutch region. At Chemport Europe, the 
Chemical Cluster Emmen in specific, traditionally produces polymers, plastics and fibers. There is 
ample knowledge of polymers and fibers. For some years now, there has been a huge ambition to 
green these raw materials for plastics - or to recover them from plastic waste. The great advantage 
of the TopDutch region is that knowledge institutions and the business community work closely 
together. Potential technologies are jointly tested and, if desired, scaled up to a pilot plant.  
Support from local authorities is also essential. Regional governments are investing heavily in the 
greening of its chemical clusters.

Time for an exploration. We outline the steps the TopDutch region has already taken towards a  
New Plastics Economy. Experts tell us about the innovations that have taken off, but also about the 
challenges that lie ahead.
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Make recycling 
plastics 
economically 
attractive
An efficient and, equally important, profitable recycling industry is essential for the creation of a New 
Plastics Economy. The dream scenario is to completely close the plastics cycle, so that no raw materials 
are lost. There’s still a long way to go with that: according to the report of the Ellen MacArthur 
Foundation, only 10 percent of all plastics worldwide are recycled. The recycling rate was 39.1% in 2015 
in Europe and 9% in the United States, according to figures from the United States Environmental 
Protection Agency. The rest is incinerated, ends up in a landfill or, even worse, in nature.

Internationally, the Netherlands scores high with a 55% recycling rate for plastic packaging in 2017. 
But the country still sees plenty of opportunities to improve.

2. 

55%
In the Netherlands, 
55% of all plastic 
packaging is recycled. 
Dutch households and 
companies separate
plastics from other 
waste,so it's easily 
collected for recycling.
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THE BIG BREAKTHROUGH: CHEMICAL RECYCLING
A promising innovation is chemical recycling of polyester (PET), a technology that is being extensively 
tested in the TopDutch region. ‘This technology makes it possible to transform the most polluted  
and coloured PET plastics into new raw materials of the original quality. A big breakthrough’, says  
Jan Jager, lecturer in sustainable plastics at the NHL Stenden University of Applied Sciences in 
Emmen. ‘So far, food packaging recycling has been done mechanically. This technique, which 
consists of washing, grinding and melting into new products, is extremely suitable for recycling  
PET bottles. But the technique is inadequate when it comes to items such as colored PET or colored 
polyester textiles.’ According to Jager, household plastic waste is often too dirty, and varies in color 
and composition. Large quantities end up in the incinerator. ‘In chemical recycling of PET, impure 
plastic is no longer a problem. In this process, the polymers are converted by a simple chemical 
reaction into the original building blocks from which new polymers can be made. That means big 
profits; a large stream of polluted plastics can be kept in the cycle thanks to chemical recycling.’

'With chemical recycling, we can transform even the most polluted  
PET plastics into new raw materials for plastic. A major breakthrough'

Jan Jager, Lecturer in sustainable raw materials

The chemical recycling of PET plastics was a research project in which the company Cumapol from 
Emmen collaborated with three knowledge institutions. These were NHL Stenden University of 
Applied Sciences and Windesheim University of Applied Sciences, united in Green PAC, and the 
University of Groningen. Initially, the technique was tested on a small scale, within the walls of the 
educational institutions. The next step is to try the technology at the Cumapol plant. The company 
will be starting this year with a pilot production line where PET is chemically recycled.

This is a good example of how innovation finds fertile soil in the TopDutch region. Thanks to the 
short lines between the business community and knowledge institutions, various innovations have 
already been made.

ENABLING ENDLESS REUSE OF PLASTIC
Cumapol originally produced polyester granules with oil as a raw material for the production of 
articles such as PET bottles, yarns and packaging. ‘That’s no longer necessary. Thanks to this new 
form of recycling, we’ll soon be making exactly the same granules, but now with polyesters extracted 
from household waste,’ says director Marco Brons. This makes Cumapol an international leader. 
Brons: ‘The big advantage is that the raw material we obtain from chemical recycling can be used 
endlessly. This is not possible with mechanical recycling.’
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According to the entrepreneur, this recycling method tackles what has up to now been a major 
problem. ‘Plastic processors often do not trust the quality of colored recycled PET and therefore - 
also because of the low price - often choose new plastics. Up to now, demand for recycled plastic 
has accounted for only 6% of the demand for plastic in Europe.’

There is another plus: ‘According to the Commodities Act, non-food packaging may only be processed 
into new food packaging after chemical recycling. In that respect, too, the plastic retains its value.’ 
According to Brons, the process of chemical recycling is reasonably simple in its basic form:  
‘Polyesters consist of long chains of monomers. By adding a great deal of ethylene glycol, which is 
one of the monomers, the chains disintegrate and a liquid is created that is easy to purify. We then 
remove the ethylene glycol and are left with clean PET granules.’ Over the next three years, Cumapol 
will refine the technology and will do so together with the knowledge partners involved.

MECHANICAL AND CHEMICAL RECYCLING ARE BOTH 
ECONOMICALLY VIABLE
‘The new recycling method will be integrated into the existing Cumapol plant. This production line will 
process 25 kton per year.’ Also, since 2013, a line has been running with mechanical recycling of PET 
bottles. ‘This older technique is still preferred because it is cheaper and has a lesser CO2-impact’, says 
the Cumapol director. Although more expensive, he believes that chemical recycling is economically 
viable because there are currently sufficient waste streams available. This is thanks to the national 
collection of the packaging industry, known as ‘Plastic Heroes’. Since 2008, the initiative has been 
collecting large quantities of household food packaging every year. To ensure a continuous supply, 
Cumapol works together with two local waste processors, who guarantee that Cumapol is never 
wanting for residual flows. ‘The line must run 24 hours a day, only then is it profitable.’ Cumapol’s 
long-term goal is to further green the chemical recycling process and to reduce CO2-emissions.

DESIGN TO RECYCLE
A circular economy, in which all residual streams are endlessly reused, comes a step closer if we 
start designing some packaging differently. Packaging materials are divided into seven categories,  
of which category 3 (polyvynil chloride or PVC) and 6 (polystyrene) are difficult to recycle. The latter 
often ends up in an incinerator.

According to the Ellen MacArthur Foundation, about 30% of packaging materials are not or are only 
barely recyclable. Packaging producers will have to find alternatives with innovative products. 
Political ambition is also alive in Europe. According to the Plastic Strategy presented by the European 
Union in 2018, all packaging materials must be recyclable by 2030.

Standardising plastics would also be a big step forward, according to Jan Jager, lecturer on sustaina-
ble raw materials at NHL Stenden University of Applied Sciences. ‘Packaging plastics often consist of 
too many layers or have unwanted additives. We have to get rid of that. It would help if producers 
had to keep to a limited number of plastics according to an agreed standard.’



11 / 15

INNOVATION: RECYCLE THE UNRECYCLABLE
But there is still a large group of plastics that are difficult or impossible to recycle. Unlike thermoplastics, 
which are used to make packaging materials, thermoharders cannot be melted down and turned into 
something else when heated. Examples include hard plastic, such as in sockets, tennis rackets, 
surfboards, sailing boats. The group of elastomers or rubbers, such as roofing for houses, bicycle 
and car tires, are also difficult to process into new raw materials. At least, not in the way they have 
been produced up to now.

'The challenge is to develop bioplastics that perform better than traditional 
plastics. Biobased is not enough'

Francesco Picchioni, Professor of Chemical Technology

In the TopDutch region, we have been working on innovative products for some time now. And not 
without success. The research group of Francesco Picchioni, professor of chemical technology at 
the University of Groningen, discovered that rubbers can be recycled into a high-quality new product 
if they are produced in a different way. Picchioni explains: ‘Rubbers are currently made by connecting 
long polymer chains via sulphur compounds. That process is called vulcanization. The problem is 
that these compounds can no longer be broken down without destroying the polymers themselves. 
We have used other compounds instead of sulphur compounds. In this way, the chains can be 
cracked at low temperatures.’

‘We won’t be winning a Nobel Prize with the invention’, Picchioni laughs, ‘but, it does mean a breakthrough. 
In the future, we will be able to keep all kinds of rubber in circulation. The recycling of car tires in 
particular is a gain.’ Worldwide, approximately one billion car tires are discarded each year. They end 
up as a weight on top of tarpaulins or as swings in playgrounds. Their sole last use is being processed 
into soft play tile, under the swings or climbing frames. After that, they can’t be recycled any further, 
so end up in the incinerator. With the newly developed rubbers, this will no longer be necessary.
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Stop making 
plastics from fossil 
raw materials
The plastic soft drink bottles on the supermarket shelves: they are produced with oil in large quantities 
every day. There’s no need for that. PET bottles can also be made from sugars from sugar beet and 
cane, as demonstrated by the Dutch technology company Avantium, with a branch in Delfzijl. In three 
years’ time, the company will open a commercial factory to produce the sugar bottles. Lactic acid is 
also a new, natural raw material for bioplastic, a technology from another Dutch company Corbion, 
which recently started producing bioplastics in Thailand. The company Cumapol referred to above 
also has a world first. The polyester manufacturer succeeded, together with the company BioBTX, in 
being the first to produce 100% bio-based polyethylene terephthalate. This is the raw material that is 
often used for items such as the well-known PET bottle. According to Cumapol director Marco Brons, 
‘several hundred’ kilos of the bioPET should be produced in 2019.

3. 

Cumapol Director Marco Brons
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BIO-BASED PLASTICS
The first steps towards bioplastics are being taken. But the share is still small; only 1% of the plastics 
produced come from biomass. ‘That’s going to change quickly’, says Francesco Picchioni, professor 
of chemical technology. ‘Within a few years, many large companies will switch to sustainably made 
plastics.’ Picchioni should know; he is involved in various research projects, with larger companies as 
partners. A recently completed project is Beets to biopolymers in partnership with Royal Cosun and 
electronics group Philips. The search was for chemical building blocks from sugar beet pulp that can 
be used to make high-quality plastics.

The challenge in any project is to develop bioplastics that perform better than traditional plastics. 
Biobased is not enough, is Picchioni’s motto that he also likes to tell producers. ‘Oil-produced plastics 
are still cheaper than green plastics, so as a producer of bioplastics you should not compete on price, 
but be able to offer added value.’ Picchioni is convinced that there is a market for films that keep  
food fresh for longer or have an antibacterial effect. Picchioni: ‘The great advantage of chemicals 
from biomass is that they naturally already have various functionalities. This makes it easier to give 
bioplastics a distinctive character. This is not the case with plastics made from virgin materials.  
You need an extra chemical process to add such a property.

'Manufacturers who produce only oil-produced plastics,  
will run into problems and see their market share decline'

Cumapol Director Marco Brons

BUILDING THE FUTURE WITH BIOCOMPOSITES
In recent years, the TopDutch region has also developed into a knowledge centre for biocomposites. 
Five years ago, the region had a world first by building a lifting bridge from natural materials.  
Natural fibers from the flax plant were used in combination with bio-resin. Raw materials that are 
less of a burden than steel, and are lighter and more durable. The bridge was placed in the Emmen 
Zoo Wildlands. Two years ago, the municipality of Emmen was also given a bicycle path made of 
biocomposite, made of wood fibers and a bio-resin. Lecturer Jan Jager explains that new research 
projects into new applications of biocomposite are currently underway with various partners.

WHEN PLASTICS DO LEAK INTO NATURE...
Finally, in a New Plastics Economy, the development of compostable plastics is also of great 
importance. ‘It is a utopia to believe that plastics will never again end up in the sea or in nature,  
which is why we need to develop plastics that do less damage if they do get into nature’, says Jager. 
Here too, there is still a major challenge. Although, there are innovations, again from the Northern 
Netherlands. The company Senbis Polymer Innovations from Emmen has already developed 
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compostable twine for the horticultural sector. Previously, the twine used for growing tomato or 
pepper plants was made of traditional plastic that remains in the soil. The company marketed a 
similar product for trawler fishing: a degradable rope that protects fishnets against wear. The fibers 
of this bio-rope are broken down by bacteria in the sea within a few months to CO2 and water.  
Senbis continues to innovate. The company is working with ten researchers on the development of 
all kinds of sustainable plastics.

MAKING PLASTICS FANTASTIC, AGAIN
According to plastics experts, the New Plastics Economy, with less impact on the environment, is 
possible. Cumapol director Marco Brons is confident about the future of plastic. ‘Ultimately, the 
demand for recycled raw materials and, accordingly, products will increase. The industry will  
therefore have to take steps.’ Brons: ‘Manufacturers who produce only oil-produced plastics will  
run into problems and see their market share decline.’

Until then, Groningen University professor Picchioni says, the low oil price is causing havoc.  
‘For producers, the temptation is still too great to make new plastics. Making plastics from biomass 
or recycled plastic is often still too expensive.’ Picchioni would also like to see the Netherlands tax 
plastics that cannot be recycled. It makes no difference whether they are made from fossil raw 
materials or from biomass. Finally, Picchioni believes that governments should invest more in 
innovation. The TopDutch region has understood this well. In the northern part of the Netherlands, 
companies, knowledge institutes and governments are working together to give new technologies  
a chance. Companies take the initiative to make technologies succeed if they see a business case in 
them. The role of the northern provinces and, for example, the Dutch Investment and Development 
Company for the Northern Netherlands (NOM) is essential in this respect. If a technology has  
proven itself, they help entrepreneurs with subsidies or financial capital to build a first pilot plant.  
This creates a flywheel effect. By combining forces, the TopDutch region is taking the lead in the  
New Plastics Economy.
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JOIN TOPDUTCH
So what will be your next move? How will your company play a leading role in the green economy of the 
future? Contact our network of knowledge-intensive institutions and innovative and entrepreneurial 
companies. You’ll soon see for yourself how quickly things get done here in the Northern Netherlands.

CAN'T WAIT TO GET IN TOUCH?
Contact our chemical industry specialist Errit Bekkering. He knows everything and everyone.

Errit Bekkering
Business developer
Phone: +31 (0)6 250 083 70 
E-mail: bekkering@nom.nl
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THE NEW PLASTICS 
ECONOMY:  
HOW THE TOPDUTCH 
REGION IS TAKING  
THE LEAD IN CLOSING 
THE PLASTICS LOOP

THE PLASTIC SOUP
The disastrous consequences of discarded plastic regularly make news headlines. Video footage on 
TV, showing carcasses of dead waterfowl with their stomachs full of plastic. Or the paradise beaches 
of Bali, dotted with tons of plastic, washed ashore from the sea. It can’t be ignored: our oceans are 
slowly turning into a floating garbage dump. The sea current causes plastic to gather in a number of 
places in the world’s seas. The largest plastic soup, the Great Pacific Garbage Patch (GPGP), is 
located between Hawaii and California and is three times the size of France.

TIME TO CLEAN UP
The Dutch 24-year-old Boyan Slat initiated the Ocean Clean-Up: a large-scale project to clean up the 
plastic soup. He invented and developed a ‘plastics catcher’; a 600 meter long floating tube, with a 
massive sieve attached to it that collects the waste, after which a ship cleans up the rubbish.  
His idea was so popular with international investors, that the Dutchman could actually start building 
it. In October 2018, the Ocean Clean-Up was launched in San Francisco. Over the next five years, the 
Ocean Clean-Up should significantly reduce the plastic soup.

PLASTIC IS EVERYWHERE, ALSO WHERE IT SHOULDN'T BE
But what is plastic and why is it so harmful? To answer that question, we start with a chemistry 
lesson. Plastic consists of polymers. These are large molecules made up of a series of small 
molecules: the monomers. Polymers are produced by chemical - or non-natural - processes.  
Polymers are often complex molecules that are not found in nature. So, if they end up in the sea  
or in the forest, they are barely biodegradable.
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TOPDUTCH REGION:  
THE HOTSPOT FOR POLYMER KNOWLEDGE
In the Netherlands, a New Plastics Economy is rapidly taking shape. That should not come as a 
surprise: the country leads the way in plastic recycling. According to figures from PlasticsEurope,  
the plastics industry association in Europe, the Netherlands - together with Germany, Norway, 
Sweden and Denmark - is one of the top five countries with the highest recycling rates. 

In addition, it has renowned knowledge institutions, which are looking for sustainable alternatives to 
oil-based plastics. The focus is particularly strong in the TopDutch region. At Chemport Europe, the 
Chemical Cluster Emmen in specific, traditionally produces polymers, plastics and fibers. There is 
ample knowledge of polymers and fibers. For some years now, there has been a huge ambition to 
green these raw materials for plastics - or to recover them from plastic waste. The great advantage 
of the TopDutch region is that knowledge institutions and the business community work closely 
together. Potential technologies are jointly tested and, if desired, scaled up to a pilot plant.  
Support from local authorities is also essential. Regional governments are investing heavily in the 
greening of its chemical clusters.

Time for an exploration. We outline the steps the TopDutch region has already taken towards a  
New Plastics Economy. Experts tell us about the innovations that have taken off, but also about the 
challenges that lie ahead.
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Make recycling 
plastics 
economically 
attractive
An efficient and, equally important, profitable recycling industry is essential for the creation of a New 
Plastics Economy. The dream scenario is to completely close the plastics cycle, so that no raw materials 
are lost. There’s still a long way to go with that: according to the report of the Ellen MacArthur 
Foundation, only 10 percent of all plastics worldwide are recycled. The recycling rate was 39.1% in 2015 
in Europe and 9% in the United States, according to figures from the United States Environmental 
Protection Agency. The rest is incinerated, ends up in a landfill or, even worse, in nature.

Internationally, the Netherlands scores high with a 55% recycling rate for plastic packaging in 2017. 
But the country still sees plenty of opportunities to improve.

2. 

55%
In the Netherlands, 
55% of all plastic 
packaging is recycled. 
Dutch households and 
companies separate
plastics from other 
waste,so it's easily 
collected for recycling.
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THE BIG BREAKTHROUGH: CHEMICAL RECYCLING
A promising innovation is chemical recycling of polyester (PET), a technology that is being extensively 
tested in the TopDutch region. ‘This technology makes it possible to transform the most polluted  
and coloured PET plastics into new raw materials of the original quality. A big breakthrough’, says  
Jan Jager, lecturer in sustainable plastics at the NHL Stenden University of Applied Sciences in 
Emmen. ‘So far, food packaging recycling has been done mechanically. This technique, which 
consists of washing, grinding and melting into new products, is extremely suitable for recycling  
PET bottles. But the technique is inadequate when it comes to items such as colored PET or colored 
polyester textiles.’ According to Jager, household plastic waste is often too dirty, and varies in color 
and composition. Large quantities end up in the incinerator. ‘In chemical recycling of PET, impure 
plastic is no longer a problem. In this process, the polymers are converted by a simple chemical 
reaction into the original building blocks from which new polymers can be made. That means big 
profits; a large stream of polluted plastics can be kept in the cycle thanks to chemical recycling.’

'With chemical recycling, we can transform even the most polluted  
PET plastics into new raw materials for plastic. A major breakthrough'

Jan Jager, Lecturer in sustainable raw materials

The chemical recycling of PET plastics was a research project in which the company Cumapol from 
Emmen collaborated with three knowledge institutions. These were NHL Stenden University of 
Applied Sciences and Windesheim University of Applied Sciences, united in Green PAC, and the 
University of Groningen. Initially, the technique was tested on a small scale, within the walls of the 
educational institutions. The next step is to try the technology at the Cumapol plant. The company 
will be starting this year with a pilot production line where PET is chemically recycled.

This is a good example of how innovation finds fertile soil in the TopDutch region. Thanks to the 
short lines between the business community and knowledge institutions, various innovations have 
already been made.

ENABLING ENDLESS REUSE OF PLASTIC
Cumapol originally produced polyester granules with oil as a raw material for the production of 
articles such as PET bottles, yarns and packaging. ‘That’s no longer necessary. Thanks to this new 
form of recycling, we’ll soon be making exactly the same granules, but now with polyesters extracted 
from household waste,’ says director Marco Brons. This makes Cumapol an international leader. 
Brons: ‘The big advantage is that the raw material we obtain from chemical recycling can be used 
endlessly. This is not possible with mechanical recycling.’
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According to the entrepreneur, this recycling method tackles what has up to now been a major 
problem. ‘Plastic processors often do not trust the quality of colored recycled PET and therefore - 
also because of the low price - often choose new plastics. Up to now, demand for recycled plastic 
has accounted for only 6% of the demand for plastic in Europe.’

There is another plus: ‘According to the Commodities Act, non-food packaging may only be processed 
into new food packaging after chemical recycling. In that respect, too, the plastic retains its value.’ 
According to Brons, the process of chemical recycling is reasonably simple in its basic form:  
‘Polyesters consist of long chains of monomers. By adding a great deal of ethylene glycol, which is 
one of the monomers, the chains disintegrate and a liquid is created that is easy to purify. We then 
remove the ethylene glycol and are left with clean PET granules.’ Over the next three years, Cumapol 
will refine the technology and will do so together with the knowledge partners involved.

MECHANICAL AND CHEMICAL RECYCLING ARE BOTH 
ECONOMICALLY VIABLE
‘The new recycling method will be integrated into the existing Cumapol plant. This production line will 
process 25 kton per year.’ Also, since 2013, a line has been running with mechanical recycling of PET 
bottles. ‘This older technique is still preferred because it is cheaper and has a lesser CO2-impact’, says 
the Cumapol director. Although more expensive, he believes that chemical recycling is economically 
viable because there are currently sufficient waste streams available. This is thanks to the national 
collection of the packaging industry, known as ‘Plastic Heroes’. Since 2008, the initiative has been 
collecting large quantities of household food packaging every year. To ensure a continuous supply, 
Cumapol works together with two local waste processors, who guarantee that Cumapol is never 
wanting for residual flows. ‘The line must run 24 hours a day, only then is it profitable.’ Cumapol’s 
long-term goal is to further green the chemical recycling process and to reduce CO2-emissions.

DESIGN TO RECYCLE
A circular economy, in which all residual streams are endlessly reused, comes a step closer if we 
start designing some packaging differently. Packaging materials are divided into seven categories,  
of which category 3 (polyvynil chloride or PVC) and 6 (polystyrene) are difficult to recycle. The latter 
often ends up in an incinerator.

According to the Ellen MacArthur Foundation, about 30% of packaging materials are not or are only 
barely recyclable. Packaging producers will have to find alternatives with innovative products. 
Political ambition is also alive in Europe. According to the Plastic Strategy presented by the European 
Union in 2018, all packaging materials must be recyclable by 2030.

Standardising plastics would also be a big step forward, according to Jan Jager, lecturer on sustaina-
ble raw materials at NHL Stenden University of Applied Sciences. ‘Packaging plastics often consist of 
too many layers or have unwanted additives. We have to get rid of that. It would help if producers 
had to keep to a limited number of plastics according to an agreed standard.’
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INNOVATION: RECYCLE THE UNRECYCLABLE
But there is still a large group of plastics that are difficult or impossible to recycle. Unlike thermoplastics, 
which are used to make packaging materials, thermoharders cannot be melted down and turned into 
something else when heated. Examples include hard plastic, such as in sockets, tennis rackets, 
surfboards, sailing boats. The group of elastomers or rubbers, such as roofing for houses, bicycle 
and car tires, are also difficult to process into new raw materials. At least, not in the way they have 
been produced up to now.

'The challenge is to develop bioplastics that perform better than traditional 
plastics. Biobased is not enough'

Francesco Picchioni, Professor of Chemical Technology

In the TopDutch region, we have been working on innovative products for some time now. And not 
without success. The research group of Francesco Picchioni, professor of chemical technology at 
the University of Groningen, discovered that rubbers can be recycled into a high-quality new product 
if they are produced in a different way. Picchioni explains: ‘Rubbers are currently made by connecting 
long polymer chains via sulphur compounds. That process is called vulcanization. The problem is 
that these compounds can no longer be broken down without destroying the polymers themselves. 
We have used other compounds instead of sulphur compounds. In this way, the chains can be 
cracked at low temperatures.’

‘We won’t be winning a Nobel Prize with the invention’, Picchioni laughs, ‘but, it does mean a breakthrough. 
In the future, we will be able to keep all kinds of rubber in circulation. The recycling of car tires in 
particular is a gain.’ Worldwide, approximately one billion car tires are discarded each year. They end 
up as a weight on top of tarpaulins or as swings in playgrounds. Their sole last use is being processed 
into soft play tile, under the swings or climbing frames. After that, they can’t be recycled any further, 
so end up in the incinerator. With the newly developed rubbers, this will no longer be necessary.
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Stop making 
plastics from fossil 
raw materials
The plastic soft drink bottles on the supermarket shelves: they are produced with oil in large quantities 
every day. There’s no need for that. PET bottles can also be made from sugars from sugar beet and 
cane, as demonstrated by the Dutch technology company Avantium, with a branch in Delfzijl. In three 
years’ time, the company will open a commercial factory to produce the sugar bottles. Lactic acid is 
also a new, natural raw material for bioplastic, a technology from another Dutch company Corbion, 
which recently started producing bioplastics in Thailand. The company Cumapol referred to above 
also has a world first. The polyester manufacturer succeeded, together with the company BioBTX, in 
being the first to produce 100% bio-based polyethylene terephthalate. This is the raw material that is 
often used for items such as the well-known PET bottle. According to Cumapol director Marco Brons, 
‘several hundred’ kilos of the bioPET should be produced in 2019.

3. 

Cumapol Director Marco Brons
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BIO-BASED PLASTICS
The first steps towards bioplastics are being taken. But the share is still small; only 1% of the plastics 
produced come from biomass. ‘That’s going to change quickly’, says Francesco Picchioni, professor 
of chemical technology. ‘Within a few years, many large companies will switch to sustainably made 
plastics.’ Picchioni should know; he is involved in various research projects, with larger companies as 
partners. A recently completed project is Beets to biopolymers in partnership with Royal Cosun and 
electronics group Philips. The search was for chemical building blocks from sugar beet pulp that can 
be used to make high-quality plastics.

The challenge in any project is to develop bioplastics that perform better than traditional plastics. 
Biobased is not enough, is Picchioni’s motto that he also likes to tell producers. ‘Oil-produced plastics 
are still cheaper than green plastics, so as a producer of bioplastics you should not compete on price, 
but be able to offer added value.’ Picchioni is convinced that there is a market for films that keep  
food fresh for longer or have an antibacterial effect. Picchioni: ‘The great advantage of chemicals 
from biomass is that they naturally already have various functionalities. This makes it easier to give 
bioplastics a distinctive character. This is not the case with plastics made from virgin materials.  
You need an extra chemical process to add such a property.

'Manufacturers who produce only oil-produced plastics,  
will run into problems and see their market share decline'

Cumapol Director Marco Brons

BUILDING THE FUTURE WITH BIOCOMPOSITES
In recent years, the TopDutch region has also developed into a knowledge centre for biocomposites. 
Five years ago, the region had a world first by building a lifting bridge from natural materials.  
Natural fibers from the flax plant were used in combination with bio-resin. Raw materials that are 
less of a burden than steel, and are lighter and more durable. The bridge was placed in the Emmen 
Zoo Wildlands. Two years ago, the municipality of Emmen was also given a bicycle path made of 
biocomposite, made of wood fibers and a bio-resin. Lecturer Jan Jager explains that new research 
projects into new applications of biocomposite are currently underway with various partners.

WHEN PLASTICS DO LEAK INTO NATURE...
Finally, in a New Plastics Economy, the development of compostable plastics is also of great 
importance. ‘It is a utopia to believe that plastics will never again end up in the sea or in nature,  
which is why we need to develop plastics that do less damage if they do get into nature’, says Jager. 
Here too, there is still a major challenge. Although, there are innovations, again from the Northern 
Netherlands. The company Senbis Polymer Innovations from Emmen has already developed 
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compostable twine for the horticultural sector. Previously, the twine used for growing tomato or 
pepper plants was made of traditional plastic that remains in the soil. The company marketed a 
similar product for trawler fishing: a degradable rope that protects fishnets against wear. The fibers 
of this bio-rope are broken down by bacteria in the sea within a few months to CO2 and water.  
Senbis continues to innovate. The company is working with ten researchers on the development of 
all kinds of sustainable plastics.

MAKING PLASTICS FANTASTIC, AGAIN
According to plastics experts, the New Plastics Economy, with less impact on the environment, is 
possible. Cumapol director Marco Brons is confident about the future of plastic. ‘Ultimately, the 
demand for recycled raw materials and, accordingly, products will increase. The industry will  
therefore have to take steps.’ Brons: ‘Manufacturers who produce only oil-produced plastics will  
run into problems and see their market share decline.’

Until then, Groningen University professor Picchioni says, the low oil price is causing havoc.  
‘For producers, the temptation is still too great to make new plastics. Making plastics from biomass 
or recycled plastic is often still too expensive.’ Picchioni would also like to see the Netherlands tax 
plastics that cannot be recycled. It makes no difference whether they are made from fossil raw 
materials or from biomass. Finally, Picchioni believes that governments should invest more in 
innovation. The TopDutch region has understood this well. In the northern part of the Netherlands, 
companies, knowledge institutes and governments are working together to give new technologies  
a chance. Companies take the initiative to make technologies succeed if they see a business case in 
them. The role of the northern provinces and, for example, the Dutch Investment and Development 
Company for the Northern Netherlands (NOM) is essential in this respect. If a technology has  
proven itself, they help entrepreneurs with subsidies or financial capital to build a first pilot plant.  
This creates a flywheel effect. By combining forces, the TopDutch region is taking the lead in the  
New Plastics Economy.
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JOIN TOPDUTCH
So what will be your next move? How will your company play a leading role in the green economy of the 
future? Contact our network of knowledge-intensive institutions and innovative and entrepreneurial 
companies. You’ll soon see for yourself how quickly things get done here in the Northern Netherlands.

CAN'T WAIT TO GET IN TOUCH?
Contact our chemical industry specialist Errit Bekkering. He knows everything and everyone.

Errit Bekkering
Business developer
Phone: +31 (0)6 250 083 70 
E-mail: bekkering@nom.nl
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Building the chemical industry of the future

TIME FOR AN OIL 
CHANGE: CHEMPORT 
EUROPE IS DEVELOPING 
NEW GREEN BUILDING 
BLOCKS
Plastic drink bottles, LEGO bricks and mattresses – they’re all petroleum-based. Of every  
20 products manufactured worldwide, 19 depend on the chemical industry. And since we all 
learned at school that the chemical industry can’t do without fossil resources, it will come as  
no surprise that chemical companies and liquid fuels together are responsible for a quarter of all 
CO₂ emissions. That’s just the way it is.

TIME FOR AN OIL CHANGE
Or is it? Nothing could be further from the truth. New technological developments have long been 
underway to make plastic bottles, LEGO bricks or mattresses from sugars or from lactic acid, for 
example. Some synthetic materials can even be made using greenhouse gases as a raw material. 
Environmentally friendly bio-based monomers are already the base material for various plastics 
used by manufacturers of cars, aircraft, toys, computers and mobile phones. Some technologies are 
already in use, others are still under development. So however much you see the chemical sector 
as a problem, it’s also the solution. Thanks to the chemical industry, we now have batteries for green 
energy storage and electric cars. If the basic building blocks of chemistry themselves are made 
more sustainable, it won’t be long before the world becomes much more environmentally friendly.

CHEMISTRY: THE GREEN MOTOR
And not before time. Everybody working within the chemical industry is convinced that it urgently 
needs to become more sustainable. It has to work with green building blocks to achieve the 
objective of the Paris Agreements.

There’s still a long way to go with that. Technology alone is not enough. For oil-based products, 
processes have been optimized after decades of building and development. The entire 
infrastructure is ready to carry on producing petroleum-based plastics. Pioneers in sustainable 
chemistry face a major challenge in building this infrastructure from scratch. In the Netherlands, 
the TopDutch region is at the forefront of this. The chemical cluster Chemport Europe, located in 
the northern part of the Netherlands, aspires to become the world’s first CO₂ negative production 
location by 2050. But how? And where can you connect as an entrepreneur in the chemical 
industry? These are chemistry’s three most important new green building blocks, and how they 
are given shape in the TopDutch region.
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Biomass
Agriculture and 
industry in one 
product stream
THE CHALLENGE: ACCELERATING BIOBASED CHEMISTRY
The first new raw material is biomass. Crops and residual streams from agriculture and the food 
industry are potential sources of chemicals, materials, fuels and energy. A truly biobased economy 
is being created as more and more technologies for converting this raw material are developed. 
Biomass is also expected to replace the role of oil and other fossil fuels in chemistry.

Fun fact: Fossil fuels are actually derived from biomass that was hidden under thick layers of earth 
ages ago. But could it be possible to speed up this process of millions of years, so that an industry 
can emerge from it? That is one of the challenges. Another is to make the extraction of chemical 
building blocks from biomass renewable. For example, energy can be obtained by burning 
biomass, but this results in the emission of large quantities of particulate matter. Therefore, it is 
beter to use biomass as a resource for the production of building blocks for bio-based plastics.

Renewable raw material extraction from biomass - what does this call for?

A DEVELOPED AGRICULTURAL HINTERLAND
First of all, an agricultural hinterland. With a large agricultural area and the highest production per 
hectare in Europe, the Netherlands is assured of a supply of biomass. In the Northern Netherlands 
there are excellent train, road and water connections between the agricultural hinterland and the 
chemical cluster. These are residual streams of potatoes, sugar beet, grain, rapeseed, maize and 
even wood and grass, from which scientists are able to extract useful raw materials. These 
residual flows are used to generate carbohydrates, proteins, sugars and fibers, which are 
converted into semi-finished products via biorefinery. For example, a research team led by 
Gert-Jan Euverink, professor of Biotechnology at the University of Groningen, the Netherlands, is 
conducting research into shrimp shells. Until recently they ended up en masse on the waste mountain. 
According to Euverink, that’s a pity: there’s much to be extracted from this biomass. ‘These shells 
contain chitin, a component that can be transformed into the substance chitosan, a carbohydrate 
with antibacterial properties. It could be used for wound sutures, for instance. We’re also thinking 
of antifouling for ships, where chitosan prevents barely any algae from growing, if at all.’

1. 
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A big step forward will be taken in 2019. This year, a test plant is due to open to extract glucose 
from wood chips at the Chemport Industry Campus, a test area in the Northern Netherlands 
chemical complex. Technology company Avantium is the initiator of this biorefinery.  
A commercially exploitable plant, that is yet to be built, will be used to convert woodchips from 
the Province of Drenthe and Groningen’s publicly-managed forests into chemical raw materials 
such as sugars, glucose and lignin.

'Unlike petrochemicals, this is done at low temperatures and under low 
pressure, and the procedure is often based on water. The advantage of this 

is that the various streams remain better usable. In chemical processes at 
high temperatures, many molecules are so severely damaged that 

they can no longer be used.'

The sugars obtained from the Avantium biorefinery, for example, could go to the neighboring 
Nouryon, the former AkzoNobel Specialty Chemicals. Those sugars could subsequently be used 
to produce acetic acid, a product still made with fossil resources. The other raw material, lignin, is 
also a valuable material. 

What remains of the woodchips ends up as biomass in the RWE power plant. ‘The arrival of the 
Avantium biorefinery is a major breakthrough’, says Euverink, who expects more biorefinery plants 
to emerge in the coming years.
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CO2: RAW MATERIAL FOR POLYMERS AND POLYESTERS
Avantium is currently researching the best and most efficient technology for transforming CO₂.  
A few years ago it took over the American start-up Liquid Light. That company had mastered the 
technology, but had problems with scaling up and went bankrupt. Avantium acquired the patents 
and brought the equipment and staff to Amsterdam. Avantium’s laboratory now employs a 
research group of 15 people whose task includes continuing to develop the technology and 
ultimately scale it up in a pilot plant.

The Amsterdam-based technology company converts CO₂ into formic acid using a catalyst and 
electricity. This liquid is subsequently reconnected to CO₂ to form oxalic acid, a potential 
monomer for polymers and polyesters. Professor Gruter: ‘There’s another chemical process we 
can use to turn oxalic acid into glycolic acid, which serves as a raw material for specific types of 
suturing material. These substances dissolve naturally after two weeks.’ 

'The switch to renewable energy not only reduces electricity costs.  
If producers have to pay for their CO2 emissions, we'll also earn from 

supplying this raw material .'

Avantium has made a conscious choice not to focus on the production of fuels because raw 
materials for plastics have a better earning model. In the future, CO₂ in particular may well 
become lucrative as a raw material for chemical building blocks. ‘The switch to renewable energy 
not only reduces electricity costs. If producers have to pay for their CO₂ emissions, we’ll also earn 
from supplying this raw material’, according to the CTO. 

He believes that it remains a technical challenge to capture CO₂. ‘These technologies are also still 
in their infancy, but it’s just a matter of time. On a global scale, a great deal of research is being 
done in this area.’
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SHAPING THE FUTURE HYDROGEN ECONOMY
The big step forward is when hydrogen can be produced on a large scale from sustainable energy 
- green hydrogen. Dutch industry in the TopDutch region is working hard to scale up the technology. 
Various research projects are underway. Multinationals such as Shell and Nouryon and energy com- 
panies such as Gasunie, RWE, Engie and Nuon form consortia with various knowledge institutions.

Hydrogen is produced through electrolysis. ‘With the aid of electricity water is split via an 
electrolyzer into oxygen and hydrogen’, explains Erik Heeres, professor of chemical technology at 
the University of Groningen. Professor Heeres is involved in Hydrohub, a test center shortly due to 
be opened, where an electrolyzer with a capacity of 1 megawatt will run. The partners of the 
project, in which approximately 6 million euros will be invested, are: Shell, TNO, Frames, Nouryon, 
Groningen Seaports, Hanze University of Applied Sciences, the University of Groningen, GasUnie 
and the research institute for process technology ISPT. 

'There is enough knowledge available to improve and scale up  
these electrolyzers.'

According to Erik Heeres, the Netherlands has plenty of opportunities to take a leading position in 
the production of electrolyzers. ‘There is enough knowledge available to improve and scale up 
these electrolyzers.’ Hydrogen plants will certainly start operating in the north of the Netherlands 
in the future. In the north, large amounts of wind energy come ashore from the sea, which can be 
converted into hydrogen.

Hydrogen takes the greening of chemistry a step closer. In the future, chemical processes that 
still require fossil resources could partially run on hydrogen. The Groningen-based company BioMCN 
is a case in point. This company currently produces methanol from natural gas and biogas, but 
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also has plans to produce methanol by having hydrogen react with CO₂. This is making the 
company’s methanol greener and greener. In the longer term, there will be a great opportunity to 
supply green hydrogen via a shared infrastructure, so that all companies in the chemical cluster 
can benefit.  

THE TOPDUTCH REGION GAINING MOMENTUM
The chemical industry needs green building blocks. This calls not only for pilot plants, but also for 
sustainable total solutions, an infrastructure and logistics and a culture of intensive cooperation. 
Such innovations are gaining momentum in the TopDutch region. Working together, these 
innovative pioneers will help the chemical cluster in the Northern Netherlands to achieve its 
ambition of producing sustainably and CO₂ negatively by 2050. ‘Developments could rapidly gain 
momentum’, predicts biotech professor Euverink. ‘Certainly as oil and natural gas become scarce 
or when governments start putting a price on CO₂ emissions. Companies would do well to 
prepare for greener business operations.’ 

JOIN TOPDUTCH
So what will be your new industry? What raw materials does your company need for green and 
sustainable production? Contact our network of knowledge-intensive institutions and innovative 
and entrepreneurial companies. You’ll soon see for yourself how quickly things get done here in 
the Northern Netherlands.

Contact

Errit Bekkering
+31 (0)6 250 083 70
bekkering@nom.nl
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THE NEW PLASTICS 
ECONOMY:  
HOW THE TOPDUTCH 
REGION IS TAKING  
THE LEAD IN CLOSING 
THE PLASTICS LOOP

THE PLASTIC SOUP
The disastrous consequences of discarded plastic regularly make news headlines. Video footage on 
TV, showing carcasses of dead waterfowl with their stomachs full of plastic. Or the paradise beaches 
of Bali, dotted with tons of plastic, washed ashore from the sea. It can’t be ignored: our oceans are 
slowly turning into a floating garbage dump. The sea current causes plastic to gather in a number of 
places in the world’s seas. The largest plastic soup, the Great Pacific Garbage Patch (GPGP), is 
located between Hawaii and California and is three times the size of France.

TIME TO CLEAN UP
The Dutch 24-year-old Boyan Slat initiated the Ocean Clean-Up: a large-scale project to clean up the 
plastic soup. He invented and developed a ‘plastics catcher’; a 600 meter long floating tube, with a 
massive sieve attached to it that collects the waste, after which a ship cleans up the rubbish.  
His idea was so popular with international investors, that the Dutchman could actually start building 
it. In October 2018, the Ocean Clean-Up was launched in San Francisco. Over the next five years, the 
Ocean Clean-Up should significantly reduce the plastic soup.

PLASTIC IS EVERYWHERE, ALSO WHERE IT SHOULDN'T BE
But what is plastic and why is it so harmful? To answer that question, we start with a chemistry 
lesson. Plastic consists of polymers. These are large molecules made up of a series of small 
molecules: the monomers. Polymers are produced by chemical - or non-natural - processes.  
Polymers are often complex molecules that are not found in nature. So, if they end up in the sea  
or in the forest, they are barely biodegradable.
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TOPDUTCH REGION:  
THE HOTSPOT FOR POLYMER KNOWLEDGE
In the Netherlands, a New Plastics Economy is rapidly taking shape. That should not come as a 
surprise: the country leads the way in plastic recycling. According to figures from PlasticsEurope,  
the plastics industry association in Europe, the Netherlands - together with Germany, Norway, 
Sweden and Denmark - is one of the top five countries with the highest recycling rates. 

In addition, it has renowned knowledge institutions, which are looking for sustainable alternatives to 
oil-based plastics. The focus is particularly strong in the TopDutch region. At Chemport Europe, the 
Chemical Cluster Emmen in specific, traditionally produces polymers, plastics and fibers. There is 
ample knowledge of polymers and fibers. For some years now, there has been a huge ambition to 
green these raw materials for plastics - or to recover them from plastic waste. The great advantage 
of the TopDutch region is that knowledge institutions and the business community work closely 
together. Potential technologies are jointly tested and, if desired, scaled up to a pilot plant.  
Support from local authorities is also essential. Regional governments are investing heavily in the 
greening of its chemical clusters.

Time for an exploration. We outline the steps the TopDutch region has already taken towards a  
New Plastics Economy. Experts tell us about the innovations that have taken off, but also about the 
challenges that lie ahead.
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Make recycling 
plastics 
economically 
attractive
An efficient and, equally important, profitable recycling industry is essential for the creation of a New 
Plastics Economy. The dream scenario is to completely close the plastics cycle, so that no raw materials 
are lost. There’s still a long way to go with that: according to the report of the Ellen MacArthur 
Foundation, only 10 percent of all plastics worldwide are recycled. The recycling rate was 39.1% in 2015 
in Europe and 9% in the United States, according to figures from the United States Environmental 
Protection Agency. The rest is incinerated, ends up in a landfill or, even worse, in nature.

Internationally, the Netherlands scores high with a 55% recycling rate for plastic packaging in 2017. 
But the country still sees plenty of opportunities to improve.

2. 

55%
In the Netherlands, 
55% of all plastic 
packaging is recycled. 
Dutch households and 
companies separate
plastics from other 
waste,so it's easily 
collected for recycling.
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THE BIG BREAKTHROUGH: CHEMICAL RECYCLING
A promising innovation is chemical recycling of polyester (PET), a technology that is being extensively 
tested in the TopDutch region. ‘This technology makes it possible to transform the most polluted  
and coloured PET plastics into new raw materials of the original quality. A big breakthrough’, says  
Jan Jager, lecturer in sustainable plastics at the NHL Stenden University of Applied Sciences in 
Emmen. ‘So far, food packaging recycling has been done mechanically. This technique, which 
consists of washing, grinding and melting into new products, is extremely suitable for recycling  
PET bottles. But the technique is inadequate when it comes to items such as colored PET or colored 
polyester textiles.’ According to Jager, household plastic waste is often too dirty, and varies in color 
and composition. Large quantities end up in the incinerator. ‘In chemical recycling of PET, impure 
plastic is no longer a problem. In this process, the polymers are converted by a simple chemical 
reaction into the original building blocks from which new polymers can be made. That means big 
profits; a large stream of polluted plastics can be kept in the cycle thanks to chemical recycling.’

'With chemical recycling, we can transform even the most polluted  
PET plastics into new raw materials for plastic. A major breakthrough'

Jan Jager, Lecturer in sustainable raw materials

The chemical recycling of PET plastics was a research project in which the company Cumapol from 
Emmen collaborated with three knowledge institutions. These were NHL Stenden University of 
Applied Sciences and Windesheim University of Applied Sciences, united in Green PAC, and the 
University of Groningen. Initially, the technique was tested on a small scale, within the walls of the 
educational institutions. The next step is to try the technology at the Cumapol plant. The company 
will be starting this year with a pilot production line where PET is chemically recycled.

This is a good example of how innovation finds fertile soil in the TopDutch region. Thanks to the 
short lines between the business community and knowledge institutions, various innovations have 
already been made.

ENABLING ENDLESS REUSE OF PLASTIC
Cumapol originally produced polyester granules with oil as a raw material for the production of 
articles such as PET bottles, yarns and packaging. ‘That’s no longer necessary. Thanks to this new 
form of recycling, we’ll soon be making exactly the same granules, but now with polyesters extracted 
from household waste,’ says director Marco Brons. This makes Cumapol an international leader. 
Brons: ‘The big advantage is that the raw material we obtain from chemical recycling can be used 
endlessly. This is not possible with mechanical recycling.’
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According to the entrepreneur, this recycling method tackles what has up to now been a major 
problem. ‘Plastic processors often do not trust the quality of colored recycled PET and therefore - 
also because of the low price - often choose new plastics. Up to now, demand for recycled plastic 
has accounted for only 6% of the demand for plastic in Europe.’

There is another plus: ‘According to the Commodities Act, non-food packaging may only be processed 
into new food packaging after chemical recycling. In that respect, too, the plastic retains its value.’ 
According to Brons, the process of chemical recycling is reasonably simple in its basic form:  
‘Polyesters consist of long chains of monomers. By adding a great deal of ethylene glycol, which is 
one of the monomers, the chains disintegrate and a liquid is created that is easy to purify. We then 
remove the ethylene glycol and are left with clean PET granules.’ Over the next three years, Cumapol 
will refine the technology and will do so together with the knowledge partners involved.

MECHANICAL AND CHEMICAL RECYCLING ARE BOTH 
ECONOMICALLY VIABLE
‘The new recycling method will be integrated into the existing Cumapol plant. This production line will 
process 25 kton per year.’ Also, since 2013, a line has been running with mechanical recycling of PET 
bottles. ‘This older technique is still preferred because it is cheaper and has a lesser CO2-impact’, says 
the Cumapol director. Although more expensive, he believes that chemical recycling is economically 
viable because there are currently sufficient waste streams available. This is thanks to the national 
collection of the packaging industry, known as ‘Plastic Heroes’. Since 2008, the initiative has been 
collecting large quantities of household food packaging every year. To ensure a continuous supply, 
Cumapol works together with two local waste processors, who guarantee that Cumapol is never 
wanting for residual flows. ‘The line must run 24 hours a day, only then is it profitable.’ Cumapol’s 
long-term goal is to further green the chemical recycling process and to reduce CO2-emissions.

DESIGN TO RECYCLE
A circular economy, in which all residual streams are endlessly reused, comes a step closer if we 
start designing some packaging differently. Packaging materials are divided into seven categories,  
of which category 3 (polyvynil chloride or PVC) and 6 (polystyrene) are difficult to recycle. The latter 
often ends up in an incinerator.

According to the Ellen MacArthur Foundation, about 30% of packaging materials are not or are only 
barely recyclable. Packaging producers will have to find alternatives with innovative products. 
Political ambition is also alive in Europe. According to the Plastic Strategy presented by the European 
Union in 2018, all packaging materials must be recyclable by 2030.

Standardising plastics would also be a big step forward, according to Jan Jager, lecturer on sustaina-
ble raw materials at NHL Stenden University of Applied Sciences. ‘Packaging plastics often consist of 
too many layers or have unwanted additives. We have to get rid of that. It would help if producers 
had to keep to a limited number of plastics according to an agreed standard.’
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INNOVATION: RECYCLE THE UNRECYCLABLE
But there is still a large group of plastics that are difficult or impossible to recycle. Unlike thermoplastics, 
which are used to make packaging materials, thermoharders cannot be melted down and turned into 
something else when heated. Examples include hard plastic, such as in sockets, tennis rackets, 
surfboards, sailing boats. The group of elastomers or rubbers, such as roofing for houses, bicycle 
and car tires, are also difficult to process into new raw materials. At least, not in the way they have 
been produced up to now.

'The challenge is to develop bioplastics that perform better than traditional 
plastics. Biobased is not enough'

Francesco Picchioni, Professor of Chemical Technology

In the TopDutch region, we have been working on innovative products for some time now. And not 
without success. The research group of Francesco Picchioni, professor of chemical technology at 
the University of Groningen, discovered that rubbers can be recycled into a high-quality new product 
if they are produced in a different way. Picchioni explains: ‘Rubbers are currently made by connecting 
long polymer chains via sulphur compounds. That process is called vulcanization. The problem is 
that these compounds can no longer be broken down without destroying the polymers themselves. 
We have used other compounds instead of sulphur compounds. In this way, the chains can be 
cracked at low temperatures.’

‘We won’t be winning a Nobel Prize with the invention’, Picchioni laughs, ‘but, it does mean a breakthrough. 
In the future, we will be able to keep all kinds of rubber in circulation. The recycling of car tires in 
particular is a gain.’ Worldwide, approximately one billion car tires are discarded each year. They end 
up as a weight on top of tarpaulins or as swings in playgrounds. Their sole last use is being processed 
into soft play tile, under the swings or climbing frames. After that, they can’t be recycled any further, 
so end up in the incinerator. With the newly developed rubbers, this will no longer be necessary.
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Stop making 
plastics from fossil 
raw materials
The plastic soft drink bottles on the supermarket shelves: they are produced with oil in large quantities 
every day. There’s no need for that. PET bottles can also be made from sugars from sugar beet and 
cane, as demonstrated by the Dutch technology company Avantium, with a branch in Delfzijl. In three 
years’ time, the company will open a commercial factory to produce the sugar bottles. Lactic acid is 
also a new, natural raw material for bioplastic, a technology from another Dutch company Corbion, 
which recently started producing bioplastics in Thailand. The company Cumapol referred to above 
also has a world first. The polyester manufacturer succeeded, together with the company BioBTX, in 
being the first to produce 100% bio-based polyethylene terephthalate. This is the raw material that is 
often used for items such as the well-known PET bottle. According to Cumapol director Marco Brons, 
‘several hundred’ kilos of the bioPET should be produced in 2019.

3. 

Cumapol Director Marco Brons
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BIO-BASED PLASTICS
The first steps towards bioplastics are being taken. But the share is still small; only 1% of the plastics 
produced come from biomass. ‘That’s going to change quickly’, says Francesco Picchioni, professor 
of chemical technology. ‘Within a few years, many large companies will switch to sustainably made 
plastics.’ Picchioni should know; he is involved in various research projects, with larger companies as 
partners. A recently completed project is Beets to biopolymers in partnership with Royal Cosun and 
electronics group Philips. The search was for chemical building blocks from sugar beet pulp that can 
be used to make high-quality plastics.

The challenge in any project is to develop bioplastics that perform better than traditional plastics. 
Biobased is not enough, is Picchioni’s motto that he also likes to tell producers. ‘Oil-produced plastics 
are still cheaper than green plastics, so as a producer of bioplastics you should not compete on price, 
but be able to offer added value.’ Picchioni is convinced that there is a market for films that keep  
food fresh for longer or have an antibacterial effect. Picchioni: ‘The great advantage of chemicals 
from biomass is that they naturally already have various functionalities. This makes it easier to give 
bioplastics a distinctive character. This is not the case with plastics made from virgin materials.  
You need an extra chemical process to add such a property.

'Manufacturers who produce only oil-produced plastics,  
will run into problems and see their market share decline'

Cumapol Director Marco Brons

BUILDING THE FUTURE WITH BIOCOMPOSITES
In recent years, the TopDutch region has also developed into a knowledge centre for biocomposites. 
Five years ago, the region had a world first by building a lifting bridge from natural materials.  
Natural fibers from the flax plant were used in combination with bio-resin. Raw materials that are 
less of a burden than steel, and are lighter and more durable. The bridge was placed in the Emmen 
Zoo Wildlands. Two years ago, the municipality of Emmen was also given a bicycle path made of 
biocomposite, made of wood fibers and a bio-resin. Lecturer Jan Jager explains that new research 
projects into new applications of biocomposite are currently underway with various partners.

WHEN PLASTICS DO LEAK INTO NATURE...
Finally, in a New Plastics Economy, the development of compostable plastics is also of great 
importance. ‘It is a utopia to believe that plastics will never again end up in the sea or in nature,  
which is why we need to develop plastics that do less damage if they do get into nature’, says Jager. 
Here too, there is still a major challenge. Although, there are innovations, again from the Northern 
Netherlands. The company Senbis Polymer Innovations from Emmen has already developed 
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compostable twine for the horticultural sector. Previously, the twine used for growing tomato or 
pepper plants was made of traditional plastic that remains in the soil. The company marketed a 
similar product for trawler fishing: a degradable rope that protects fishnets against wear. The fibers 
of this bio-rope are broken down by bacteria in the sea within a few months to CO2 and water.  
Senbis continues to innovate. The company is working with ten researchers on the development of 
all kinds of sustainable plastics.

MAKING PLASTICS FANTASTIC, AGAIN
According to plastics experts, the New Plastics Economy, with less impact on the environment, is 
possible. Cumapol director Marco Brons is confident about the future of plastic. ‘Ultimately, the 
demand for recycled raw materials and, accordingly, products will increase. The industry will  
therefore have to take steps.’ Brons: ‘Manufacturers who produce only oil-produced plastics will  
run into problems and see their market share decline.’

Until then, Groningen University professor Picchioni says, the low oil price is causing havoc.  
‘For producers, the temptation is still too great to make new plastics. Making plastics from biomass 
or recycled plastic is often still too expensive.’ Picchioni would also like to see the Netherlands tax 
plastics that cannot be recycled. It makes no difference whether they are made from fossil raw 
materials or from biomass. Finally, Picchioni believes that governments should invest more in 
innovation. The TopDutch region has understood this well. In the northern part of the Netherlands, 
companies, knowledge institutes and governments are working together to give new technologies  
a chance. Companies take the initiative to make technologies succeed if they see a business case in 
them. The role of the northern provinces and, for example, the Dutch Investment and Development 
Company for the Northern Netherlands (NOM) is essential in this respect. If a technology has  
proven itself, they help entrepreneurs with subsidies or financial capital to build a first pilot plant.  
This creates a flywheel effect. By combining forces, the TopDutch region is taking the lead in the  
New Plastics Economy.
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JOIN TOPDUTCH
So what will be your next move? How will your company play a leading role in the green economy of the 
future? Contact our network of knowledge-intensive institutions and innovative and entrepreneurial 
companies. You’ll soon see for yourself how quickly things get done here in the Northern Netherlands.

CAN'T WAIT TO GET IN TOUCH?
Contact our chemical industry specialist Errit Bekkering. He knows everything and everyone.

Errit Bekkering
Business developer
Phone: +31 (0)6 250 083 70 
E-mail: bekkering@nom.nl
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Building the chemical industry of the future

TIME FOR AN OIL 
CHANGE: CHEMPORT 
EUROPE IS DEVELOPING 
NEW GREEN BUILDING 
BLOCKS
Plastic drink bottles, LEGO bricks and mattresses – they’re all petroleum-based. Of every  
20 products manufactured worldwide, 19 depend on the chemical industry. And since we all 
learned at school that the chemical industry can’t do without fossil resources, it will come as  
no surprise that chemical companies and liquid fuels together are responsible for a quarter of all 
CO₂ emissions. That’s just the way it is.

TIME FOR AN OIL CHANGE
Or is it? Nothing could be further from the truth. New technological developments have long been 
underway to make plastic bottles, LEGO bricks or mattresses from sugars or from lactic acid, for 
example. Some synthetic materials can even be made using greenhouse gases as a raw material. 
Environmentally friendly bio-based monomers are already the base material for various plastics 
used by manufacturers of cars, aircraft, toys, computers and mobile phones. Some technologies are 
already in use, others are still under development. So however much you see the chemical sector 
as a problem, it’s also the solution. Thanks to the chemical industry, we now have batteries for green 
energy storage and electric cars. If the basic building blocks of chemistry themselves are made 
more sustainable, it won’t be long before the world becomes much more environmentally friendly.

CHEMISTRY: THE GREEN MOTOR
And not before time. Everybody working within the chemical industry is convinced that it urgently 
needs to become more sustainable. It has to work with green building blocks to achieve the 
objective of the Paris Agreements.

There’s still a long way to go with that. Technology alone is not enough. For oil-based products, 
processes have been optimized after decades of building and development. The entire 
infrastructure is ready to carry on producing petroleum-based plastics. Pioneers in sustainable 
chemistry face a major challenge in building this infrastructure from scratch. In the Netherlands, 
the TopDutch region is at the forefront of this. The chemical cluster Chemport Europe, located in 
the northern part of the Netherlands, aspires to become the world’s first CO₂ negative production 
location by 2050. But how? And where can you connect as an entrepreneur in the chemical 
industry? These are chemistry’s three most important new green building blocks, and how they 
are given shape in the TopDutch region.
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Biomass
Agriculture and 
industry in one 
product stream
THE CHALLENGE: ACCELERATING BIOBASED CHEMISTRY
The first new raw material is biomass. Crops and residual streams from agriculture and the food 
industry are potential sources of chemicals, materials, fuels and energy. A truly biobased economy 
is being created as more and more technologies for converting this raw material are developed. 
Biomass is also expected to replace the role of oil and other fossil fuels in chemistry.

Fun fact: Fossil fuels are actually derived from biomass that was hidden under thick layers of earth 
ages ago. But could it be possible to speed up this process of millions of years, so that an industry 
can emerge from it? That is one of the challenges. Another is to make the extraction of chemical 
building blocks from biomass renewable. For example, energy can be obtained by burning 
biomass, but this results in the emission of large quantities of particulate matter. Therefore, it is 
beter to use biomass as a resource for the production of building blocks for bio-based plastics.

Renewable raw material extraction from biomass - what does this call for?

A DEVELOPED AGRICULTURAL HINTERLAND
First of all, an agricultural hinterland. With a large agricultural area and the highest production per 
hectare in Europe, the Netherlands is assured of a supply of biomass. In the Northern Netherlands 
there are excellent train, road and water connections between the agricultural hinterland and the 
chemical cluster. These are residual streams of potatoes, sugar beet, grain, rapeseed, maize and 
even wood and grass, from which scientists are able to extract useful raw materials. These 
residual flows are used to generate carbohydrates, proteins, sugars and fibers, which are 
converted into semi-finished products via biorefinery. For example, a research team led by 
Gert-Jan Euverink, professor of Biotechnology at the University of Groningen, the Netherlands, is 
conducting research into shrimp shells. Until recently they ended up en masse on the waste mountain. 
According to Euverink, that’s a pity: there’s much to be extracted from this biomass. ‘These shells 
contain chitin, a component that can be transformed into the substance chitosan, a carbohydrate 
with antibacterial properties. It could be used for wound sutures, for instance. We’re also thinking 
of antifouling for ships, where chitosan prevents barely any algae from growing, if at all.’

1. 
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A big step forward will be taken in 2019. This year, a test plant is due to open to extract glucose 
from wood chips at the Chemport Industry Campus, a test area in the Northern Netherlands 
chemical complex. Technology company Avantium is the initiator of this biorefinery.  
A commercially exploitable plant, that is yet to be built, will be used to convert woodchips from 
the Province of Drenthe and Groningen’s publicly-managed forests into chemical raw materials 
such as sugars, glucose and lignin.

'Unlike petrochemicals, this is done at low temperatures and under low 
pressure, and the procedure is often based on water. The advantage of this 

is that the various streams remain better usable. In chemical processes at 
high temperatures, many molecules are so severely damaged that 

they can no longer be used.'

The sugars obtained from the Avantium biorefinery, for example, could go to the neighboring 
Nouryon, the former AkzoNobel Specialty Chemicals. Those sugars could subsequently be used 
to produce acetic acid, a product still made with fossil resources. The other raw material, lignin, is 
also a valuable material. 

What remains of the woodchips ends up as biomass in the RWE power plant. ‘The arrival of the 
Avantium biorefinery is a major breakthrough’, says Euverink, who expects more biorefinery plants 
to emerge in the coming years.
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CO2: RAW MATERIAL FOR POLYMERS AND POLYESTERS
Avantium is currently researching the best and most efficient technology for transforming CO₂.  
A few years ago it took over the American start-up Liquid Light. That company had mastered the 
technology, but had problems with scaling up and went bankrupt. Avantium acquired the patents 
and brought the equipment and staff to Amsterdam. Avantium’s laboratory now employs a 
research group of 15 people whose task includes continuing to develop the technology and 
ultimately scale it up in a pilot plant.

The Amsterdam-based technology company converts CO₂ into formic acid using a catalyst and 
electricity. This liquid is subsequently reconnected to CO₂ to form oxalic acid, a potential 
monomer for polymers and polyesters. Professor Gruter: ‘There’s another chemical process we 
can use to turn oxalic acid into glycolic acid, which serves as a raw material for specific types of 
suturing material. These substances dissolve naturally after two weeks.’ 

'The switch to renewable energy not only reduces electricity costs.  
If producers have to pay for their CO2 emissions, we'll also earn from 

supplying this raw material .'

Avantium has made a conscious choice not to focus on the production of fuels because raw 
materials for plastics have a better earning model. In the future, CO₂ in particular may well 
become lucrative as a raw material for chemical building blocks. ‘The switch to renewable energy 
not only reduces electricity costs. If producers have to pay for their CO₂ emissions, we’ll also earn 
from supplying this raw material’, according to the CTO. 

He believes that it remains a technical challenge to capture CO₂. ‘These technologies are also still 
in their infancy, but it’s just a matter of time. On a global scale, a great deal of research is being 
done in this area.’
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SHAPING THE FUTURE HYDROGEN ECONOMY
The big step forward is when hydrogen can be produced on a large scale from sustainable energy 
- green hydrogen. Dutch industry in the TopDutch region is working hard to scale up the technology. 
Various research projects are underway. Multinationals such as Shell and Nouryon and energy com- 
panies such as Gasunie, RWE, Engie and Nuon form consortia with various knowledge institutions.

Hydrogen is produced through electrolysis. ‘With the aid of electricity water is split via an 
electrolyzer into oxygen and hydrogen’, explains Erik Heeres, professor of chemical technology at 
the University of Groningen. Professor Heeres is involved in Hydrohub, a test center shortly due to 
be opened, where an electrolyzer with a capacity of 1 megawatt will run. The partners of the 
project, in which approximately 6 million euros will be invested, are: Shell, TNO, Frames, Nouryon, 
Groningen Seaports, Hanze University of Applied Sciences, the University of Groningen, GasUnie 
and the research institute for process technology ISPT. 

'There is enough knowledge available to improve and scale up  
these electrolyzers.'

According to Erik Heeres, the Netherlands has plenty of opportunities to take a leading position in 
the production of electrolyzers. ‘There is enough knowledge available to improve and scale up 
these electrolyzers.’ Hydrogen plants will certainly start operating in the north of the Netherlands 
in the future. In the north, large amounts of wind energy come ashore from the sea, which can be 
converted into hydrogen.

Hydrogen takes the greening of chemistry a step closer. In the future, chemical processes that 
still require fossil resources could partially run on hydrogen. The Groningen-based company BioMCN 
is a case in point. This company currently produces methanol from natural gas and biogas, but 



14 / 15

also has plans to produce methanol by having hydrogen react with CO₂. This is making the 
company’s methanol greener and greener. In the longer term, there will be a great opportunity to 
supply green hydrogen via a shared infrastructure, so that all companies in the chemical cluster 
can benefit.  

THE TOPDUTCH REGION GAINING MOMENTUM
The chemical industry needs green building blocks. This calls not only for pilot plants, but also for 
sustainable total solutions, an infrastructure and logistics and a culture of intensive cooperation. 
Such innovations are gaining momentum in the TopDutch region. Working together, these 
innovative pioneers will help the chemical cluster in the Northern Netherlands to achieve its 
ambition of producing sustainably and CO₂ negatively by 2050. ‘Developments could rapidly gain 
momentum’, predicts biotech professor Euverink. ‘Certainly as oil and natural gas become scarce 
or when governments start putting a price on CO₂ emissions. Companies would do well to 
prepare for greener business operations.’ 

JOIN TOPDUTCH
So what will be your new industry? What raw materials does your company need for green and 
sustainable production? Contact our network of knowledge-intensive institutions and innovative 
and entrepreneurial companies. You’ll soon see for yourself how quickly things get done here in 
the Northern Netherlands.

Contact

Errit Bekkering
+31 (0)6 250 083 70
bekkering@nom.nl
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Vervolgstappen (aanpak/uitvoering) 
De concept propositie logistiek ligt er. Middels deze memo wil ik graag input van jou ontvangen over 
deze propositie. De noordelijke bestuurders worden gevraagd input te leveren om de concept proposi-
tie richting een definitief stuk te schrijven.  
 
Nadat de propositie akkoord is, wordt er een acquisitiestrategie ontwikkeld. Hierbij worden de doel-
groepen bepaald en diverse onderdelen van logistiek. Op basis van de propositie en de acquisitiestra-
tegie worden de verhaallijnen ontwikkeld.  
 
In samenwerking met VNO-NCW en NOM is in de opdrachtverstrekking logistieke propositie afgespro-
ken dat er voor 2020 6 succesvolle logistieke projecten in Noord-Nederland worden gerealiseerd. De 
propositie en de acquisitiestrategie zijn onderdeel van de te ontwikkelen projecten in Noord-Neder-
land.  
 
Voorbeelden van succesvolle projecten waaraan gewerkt wordt de aankomende tijd zijn bijvoorbeeld: 
verladersplatformen, E-commerce bedrijven, stedelijke logistiek, spoorvervoer, waterwegen en ar-
beidsmarkt. Om tot succesvolle projecten te komen in Noord-Nederland zijn er voor elk te realiseren 
project werkgroepen samengesteld.  
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THE NEW PLASTICS 
ECONOMY:  
HOW THE TOPDUTCH 
REGION IS TAKING  
THE LEAD IN CLOSING 
THE PLASTICS LOOP

THE PLASTIC SOUP
The disastrous consequences of discarded plastic regularly make news headlines. Video footage on 
TV, showing carcasses of dead waterfowl with their stomachs full of plastic. Or the paradise beaches 
of Bali, dotted with tons of plastic, washed ashore from the sea. It can’t be ignored: our oceans are 
slowly turning into a floating garbage dump. The sea current causes plastic to gather in a number of 
places in the world’s seas. The largest plastic soup, the Great Pacific Garbage Patch (GPGP), is 
located between Hawaii and California and is three times the size of France.

TIME TO CLEAN UP
The Dutch 24-year-old Boyan Slat initiated the Ocean Clean-Up: a large-scale project to clean up the 
plastic soup. He invented and developed a ‘plastics catcher’; a 600 meter long floating tube, with a 
massive sieve attached to it that collects the waste, after which a ship cleans up the rubbish.  
His idea was so popular with international investors, that the Dutchman could actually start building 
it. In October 2018, the Ocean Clean-Up was launched in San Francisco. Over the next five years, the 
Ocean Clean-Up should significantly reduce the plastic soup.

PLASTIC IS EVERYWHERE, ALSO WHERE IT SHOULDN'T BE
But what is plastic and why is it so harmful? To answer that question, we start with a chemistry 
lesson. Plastic consists of polymers. These are large molecules made up of a series of small 
molecules: the monomers. Polymers are produced by chemical - or non-natural - processes.  
Polymers are often complex molecules that are not found in nature. So, if they end up in the sea  
or in the forest, they are barely biodegradable.
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TOPDUTCH REGION:  
THE HOTSPOT FOR POLYMER KNOWLEDGE
In the Netherlands, a New Plastics Economy is rapidly taking shape. That should not come as a 
surprise: the country leads the way in plastic recycling. According to figures from PlasticsEurope,  
the plastics industry association in Europe, the Netherlands - together with Germany, Norway, 
Sweden and Denmark - is one of the top five countries with the highest recycling rates. 

In addition, it has renowned knowledge institutions, which are looking for sustainable alternatives to 
oil-based plastics. The focus is particularly strong in the TopDutch region. At Chemport Europe, the 
Chemical Cluster Emmen in specific, traditionally produces polymers, plastics and fibers. There is 
ample knowledge of polymers and fibers. For some years now, there has been a huge ambition to 
green these raw materials for plastics - or to recover them from plastic waste. The great advantage 
of the TopDutch region is that knowledge institutions and the business community work closely 
together. Potential technologies are jointly tested and, if desired, scaled up to a pilot plant.  
Support from local authorities is also essential. Regional governments are investing heavily in the 
greening of its chemical clusters.

Time for an exploration. We outline the steps the TopDutch region has already taken towards a  
New Plastics Economy. Experts tell us about the innovations that have taken off, but also about the 
challenges that lie ahead.
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Make recycling 
plastics 
economically 
attractive
An efficient and, equally important, profitable recycling industry is essential for the creation of a New 
Plastics Economy. The dream scenario is to completely close the plastics cycle, so that no raw materials 
are lost. There’s still a long way to go with that: according to the report of the Ellen MacArthur 
Foundation, only 10 percent of all plastics worldwide are recycled. The recycling rate was 39.1% in 2015 
in Europe and 9% in the United States, according to figures from the United States Environmental 
Protection Agency. The rest is incinerated, ends up in a landfill or, even worse, in nature.

Internationally, the Netherlands scores high with a 55% recycling rate for plastic packaging in 2017. 
But the country still sees plenty of opportunities to improve.

2. 

55%
In the Netherlands, 
55% of all plastic 
packaging is recycled. 
Dutch households and 
companies separate
plastics from other 
waste,so it's easily 
collected for recycling.
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THE BIG BREAKTHROUGH: CHEMICAL RECYCLING
A promising innovation is chemical recycling of polyester (PET), a technology that is being extensively 
tested in the TopDutch region. ‘This technology makes it possible to transform the most polluted  
and coloured PET plastics into new raw materials of the original quality. A big breakthrough’, says  
Jan Jager, lecturer in sustainable plastics at the NHL Stenden University of Applied Sciences in 
Emmen. ‘So far, food packaging recycling has been done mechanically. This technique, which 
consists of washing, grinding and melting into new products, is extremely suitable for recycling  
PET bottles. But the technique is inadequate when it comes to items such as colored PET or colored 
polyester textiles.’ According to Jager, household plastic waste is often too dirty, and varies in color 
and composition. Large quantities end up in the incinerator. ‘In chemical recycling of PET, impure 
plastic is no longer a problem. In this process, the polymers are converted by a simple chemical 
reaction into the original building blocks from which new polymers can be made. That means big 
profits; a large stream of polluted plastics can be kept in the cycle thanks to chemical recycling.’

'With chemical recycling, we can transform even the most polluted  
PET plastics into new raw materials for plastic. A major breakthrough'

Jan Jager, Lecturer in sustainable raw materials

The chemical recycling of PET plastics was a research project in which the company Cumapol from 
Emmen collaborated with three knowledge institutions. These were NHL Stenden University of 
Applied Sciences and Windesheim University of Applied Sciences, united in Green PAC, and the 
University of Groningen. Initially, the technique was tested on a small scale, within the walls of the 
educational institutions. The next step is to try the technology at the Cumapol plant. The company 
will be starting this year with a pilot production line where PET is chemically recycled.

This is a good example of how innovation finds fertile soil in the TopDutch region. Thanks to the 
short lines between the business community and knowledge institutions, various innovations have 
already been made.

ENABLING ENDLESS REUSE OF PLASTIC
Cumapol originally produced polyester granules with oil as a raw material for the production of 
articles such as PET bottles, yarns and packaging. ‘That’s no longer necessary. Thanks to this new 
form of recycling, we’ll soon be making exactly the same granules, but now with polyesters extracted 
from household waste,’ says director Marco Brons. This makes Cumapol an international leader. 
Brons: ‘The big advantage is that the raw material we obtain from chemical recycling can be used 
endlessly. This is not possible with mechanical recycling.’
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According to the entrepreneur, this recycling method tackles what has up to now been a major 
problem. ‘Plastic processors often do not trust the quality of colored recycled PET and therefore - 
also because of the low price - often choose new plastics. Up to now, demand for recycled plastic 
has accounted for only 6% of the demand for plastic in Europe.’

There is another plus: ‘According to the Commodities Act, non-food packaging may only be processed 
into new food packaging after chemical recycling. In that respect, too, the plastic retains its value.’ 
According to Brons, the process of chemical recycling is reasonably simple in its basic form:  
‘Polyesters consist of long chains of monomers. By adding a great deal of ethylene glycol, which is 
one of the monomers, the chains disintegrate and a liquid is created that is easy to purify. We then 
remove the ethylene glycol and are left with clean PET granules.’ Over the next three years, Cumapol 
will refine the technology and will do so together with the knowledge partners involved.

MECHANICAL AND CHEMICAL RECYCLING ARE BOTH 
ECONOMICALLY VIABLE
‘The new recycling method will be integrated into the existing Cumapol plant. This production line will 
process 25 kton per year.’ Also, since 2013, a line has been running with mechanical recycling of PET 
bottles. ‘This older technique is still preferred because it is cheaper and has a lesser CO2-impact’, says 
the Cumapol director. Although more expensive, he believes that chemical recycling is economically 
viable because there are currently sufficient waste streams available. This is thanks to the national 
collection of the packaging industry, known as ‘Plastic Heroes’. Since 2008, the initiative has been 
collecting large quantities of household food packaging every year. To ensure a continuous supply, 
Cumapol works together with two local waste processors, who guarantee that Cumapol is never 
wanting for residual flows. ‘The line must run 24 hours a day, only then is it profitable.’ Cumapol’s 
long-term goal is to further green the chemical recycling process and to reduce CO2-emissions.

DESIGN TO RECYCLE
A circular economy, in which all residual streams are endlessly reused, comes a step closer if we 
start designing some packaging differently. Packaging materials are divided into seven categories,  
of which category 3 (polyvynil chloride or PVC) and 6 (polystyrene) are difficult to recycle. The latter 
often ends up in an incinerator.

According to the Ellen MacArthur Foundation, about 30% of packaging materials are not or are only 
barely recyclable. Packaging producers will have to find alternatives with innovative products. 
Political ambition is also alive in Europe. According to the Plastic Strategy presented by the European 
Union in 2018, all packaging materials must be recyclable by 2030.

Standardising plastics would also be a big step forward, according to Jan Jager, lecturer on sustaina-
ble raw materials at NHL Stenden University of Applied Sciences. ‘Packaging plastics often consist of 
too many layers or have unwanted additives. We have to get rid of that. It would help if producers 
had to keep to a limited number of plastics according to an agreed standard.’
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INNOVATION: RECYCLE THE UNRECYCLABLE
But there is still a large group of plastics that are difficult or impossible to recycle. Unlike thermoplastics, 
which are used to make packaging materials, thermoharders cannot be melted down and turned into 
something else when heated. Examples include hard plastic, such as in sockets, tennis rackets, 
surfboards, sailing boats. The group of elastomers or rubbers, such as roofing for houses, bicycle 
and car tires, are also difficult to process into new raw materials. At least, not in the way they have 
been produced up to now.

'The challenge is to develop bioplastics that perform better than traditional 
plastics. Biobased is not enough'

Francesco Picchioni, Professor of Chemical Technology

In the TopDutch region, we have been working on innovative products for some time now. And not 
without success. The research group of Francesco Picchioni, professor of chemical technology at 
the University of Groningen, discovered that rubbers can be recycled into a high-quality new product 
if they are produced in a different way. Picchioni explains: ‘Rubbers are currently made by connecting 
long polymer chains via sulphur compounds. That process is called vulcanization. The problem is 
that these compounds can no longer be broken down without destroying the polymers themselves. 
We have used other compounds instead of sulphur compounds. In this way, the chains can be 
cracked at low temperatures.’

‘We won’t be winning a Nobel Prize with the invention’, Picchioni laughs, ‘but, it does mean a breakthrough. 
In the future, we will be able to keep all kinds of rubber in circulation. The recycling of car tires in 
particular is a gain.’ Worldwide, approximately one billion car tires are discarded each year. They end 
up as a weight on top of tarpaulins or as swings in playgrounds. Their sole last use is being processed 
into soft play tile, under the swings or climbing frames. After that, they can’t be recycled any further, 
so end up in the incinerator. With the newly developed rubbers, this will no longer be necessary.
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Stop making 
plastics from fossil 
raw materials
The plastic soft drink bottles on the supermarket shelves: they are produced with oil in large quantities 
every day. There’s no need for that. PET bottles can also be made from sugars from sugar beet and 
cane, as demonstrated by the Dutch technology company Avantium, with a branch in Delfzijl. In three 
years’ time, the company will open a commercial factory to produce the sugar bottles. Lactic acid is 
also a new, natural raw material for bioplastic, a technology from another Dutch company Corbion, 
which recently started producing bioplastics in Thailand. The company Cumapol referred to above 
also has a world first. The polyester manufacturer succeeded, together with the company BioBTX, in 
being the first to produce 100% bio-based polyethylene terephthalate. This is the raw material that is 
often used for items such as the well-known PET bottle. According to Cumapol director Marco Brons, 
‘several hundred’ kilos of the bioPET should be produced in 2019.

3. 

Cumapol Director Marco Brons
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BIO-BASED PLASTICS
The first steps towards bioplastics are being taken. But the share is still small; only 1% of the plastics 
produced come from biomass. ‘That’s going to change quickly’, says Francesco Picchioni, professor 
of chemical technology. ‘Within a few years, many large companies will switch to sustainably made 
plastics.’ Picchioni should know; he is involved in various research projects, with larger companies as 
partners. A recently completed project is Beets to biopolymers in partnership with Royal Cosun and 
electronics group Philips. The search was for chemical building blocks from sugar beet pulp that can 
be used to make high-quality plastics.

The challenge in any project is to develop bioplastics that perform better than traditional plastics. 
Biobased is not enough, is Picchioni’s motto that he also likes to tell producers. ‘Oil-produced plastics 
are still cheaper than green plastics, so as a producer of bioplastics you should not compete on price, 
but be able to offer added value.’ Picchioni is convinced that there is a market for films that keep  
food fresh for longer or have an antibacterial effect. Picchioni: ‘The great advantage of chemicals 
from biomass is that they naturally already have various functionalities. This makes it easier to give 
bioplastics a distinctive character. This is not the case with plastics made from virgin materials.  
You need an extra chemical process to add such a property.

'Manufacturers who produce only oil-produced plastics,  
will run into problems and see their market share decline'

Cumapol Director Marco Brons

BUILDING THE FUTURE WITH BIOCOMPOSITES
In recent years, the TopDutch region has also developed into a knowledge centre for biocomposites. 
Five years ago, the region had a world first by building a lifting bridge from natural materials.  
Natural fibers from the flax plant were used in combination with bio-resin. Raw materials that are 
less of a burden than steel, and are lighter and more durable. The bridge was placed in the Emmen 
Zoo Wildlands. Two years ago, the municipality of Emmen was also given a bicycle path made of 
biocomposite, made of wood fibers and a bio-resin. Lecturer Jan Jager explains that new research 
projects into new applications of biocomposite are currently underway with various partners.

WHEN PLASTICS DO LEAK INTO NATURE...
Finally, in a New Plastics Economy, the development of compostable plastics is also of great 
importance. ‘It is a utopia to believe that plastics will never again end up in the sea or in nature,  
which is why we need to develop plastics that do less damage if they do get into nature’, says Jager. 
Here too, there is still a major challenge. Although, there are innovations, again from the Northern 
Netherlands. The company Senbis Polymer Innovations from Emmen has already developed 
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compostable twine for the horticultural sector. Previously, the twine used for growing tomato or 
pepper plants was made of traditional plastic that remains in the soil. The company marketed a 
similar product for trawler fishing: a degradable rope that protects fishnets against wear. The fibers 
of this bio-rope are broken down by bacteria in the sea within a few months to CO2 and water.  
Senbis continues to innovate. The company is working with ten researchers on the development of 
all kinds of sustainable plastics.

MAKING PLASTICS FANTASTIC, AGAIN
According to plastics experts, the New Plastics Economy, with less impact on the environment, is 
possible. Cumapol director Marco Brons is confident about the future of plastic. ‘Ultimately, the 
demand for recycled raw materials and, accordingly, products will increase. The industry will  
therefore have to take steps.’ Brons: ‘Manufacturers who produce only oil-produced plastics will  
run into problems and see their market share decline.’

Until then, Groningen University professor Picchioni says, the low oil price is causing havoc.  
‘For producers, the temptation is still too great to make new plastics. Making plastics from biomass 
or recycled plastic is often still too expensive.’ Picchioni would also like to see the Netherlands tax 
plastics that cannot be recycled. It makes no difference whether they are made from fossil raw 
materials or from biomass. Finally, Picchioni believes that governments should invest more in 
innovation. The TopDutch region has understood this well. In the northern part of the Netherlands, 
companies, knowledge institutes and governments are working together to give new technologies  
a chance. Companies take the initiative to make technologies succeed if they see a business case in 
them. The role of the northern provinces and, for example, the Dutch Investment and Development 
Company for the Northern Netherlands (NOM) is essential in this respect. If a technology has  
proven itself, they help entrepreneurs with subsidies or financial capital to build a first pilot plant.  
This creates a flywheel effect. By combining forces, the TopDutch region is taking the lead in the  
New Plastics Economy.
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JOIN TOPDUTCH
So what will be your next move? How will your company play a leading role in the green economy of the 
future? Contact our network of knowledge-intensive institutions and innovative and entrepreneurial 
companies. You’ll soon see for yourself how quickly things get done here in the Northern Netherlands.

CAN'T WAIT TO GET IN TOUCH?
Contact our chemical industry specialist Errit Bekkering. He knows everything and everyone.

Errit Bekkering
Business developer
Phone: +31 (0)6 250 083 70 
E-mail: bekkering@nom.nl
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Building the chemical industry of the future

TIME FOR AN OIL 
CHANGE: CHEMPORT 
EUROPE IS DEVELOPING 
NEW GREEN BUILDING 
BLOCKS
Plastic drink bottles, LEGO bricks and mattresses – they’re all petroleum-based. Of every  
20 products manufactured worldwide, 19 depend on the chemical industry. And since we all 
learned at school that the chemical industry can’t do without fossil resources, it will come as  
no surprise that chemical companies and liquid fuels together are responsible for a quarter of all 
CO₂ emissions. That’s just the way it is.

TIME FOR AN OIL CHANGE
Or is it? Nothing could be further from the truth. New technological developments have long been 
underway to make plastic bottles, LEGO bricks or mattresses from sugars or from lactic acid, for 
example. Some synthetic materials can even be made using greenhouse gases as a raw material. 
Environmentally friendly bio-based monomers are already the base material for various plastics 
used by manufacturers of cars, aircraft, toys, computers and mobile phones. Some technologies are 
already in use, others are still under development. So however much you see the chemical sector 
as a problem, it’s also the solution. Thanks to the chemical industry, we now have batteries for green 
energy storage and electric cars. If the basic building blocks of chemistry themselves are made 
more sustainable, it won’t be long before the world becomes much more environmentally friendly.

CHEMISTRY: THE GREEN MOTOR
And not before time. Everybody working within the chemical industry is convinced that it urgently 
needs to become more sustainable. It has to work with green building blocks to achieve the 
objective of the Paris Agreements.

There’s still a long way to go with that. Technology alone is not enough. For oil-based products, 
processes have been optimized after decades of building and development. The entire 
infrastructure is ready to carry on producing petroleum-based plastics. Pioneers in sustainable 
chemistry face a major challenge in building this infrastructure from scratch. In the Netherlands, 
the TopDutch region is at the forefront of this. The chemical cluster Chemport Europe, located in 
the northern part of the Netherlands, aspires to become the world’s first CO₂ negative production 
location by 2050. But how? And where can you connect as an entrepreneur in the chemical 
industry? These are chemistry’s three most important new green building blocks, and how they 
are given shape in the TopDutch region.
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Biomass
Agriculture and 
industry in one 
product stream
THE CHALLENGE: ACCELERATING BIOBASED CHEMISTRY
The first new raw material is biomass. Crops and residual streams from agriculture and the food 
industry are potential sources of chemicals, materials, fuels and energy. A truly biobased economy 
is being created as more and more technologies for converting this raw material are developed. 
Biomass is also expected to replace the role of oil and other fossil fuels in chemistry.

Fun fact: Fossil fuels are actually derived from biomass that was hidden under thick layers of earth 
ages ago. But could it be possible to speed up this process of millions of years, so that an industry 
can emerge from it? That is one of the challenges. Another is to make the extraction of chemical 
building blocks from biomass renewable. For example, energy can be obtained by burning 
biomass, but this results in the emission of large quantities of particulate matter. Therefore, it is 
beter to use biomass as a resource for the production of building blocks for bio-based plastics.

Renewable raw material extraction from biomass - what does this call for?

A DEVELOPED AGRICULTURAL HINTERLAND
First of all, an agricultural hinterland. With a large agricultural area and the highest production per 
hectare in Europe, the Netherlands is assured of a supply of biomass. In the Northern Netherlands 
there are excellent train, road and water connections between the agricultural hinterland and the 
chemical cluster. These are residual streams of potatoes, sugar beet, grain, rapeseed, maize and 
even wood and grass, from which scientists are able to extract useful raw materials. These 
residual flows are used to generate carbohydrates, proteins, sugars and fibers, which are 
converted into semi-finished products via biorefinery. For example, a research team led by 
Gert-Jan Euverink, professor of Biotechnology at the University of Groningen, the Netherlands, is 
conducting research into shrimp shells. Until recently they ended up en masse on the waste mountain. 
According to Euverink, that’s a pity: there’s much to be extracted from this biomass. ‘These shells 
contain chitin, a component that can be transformed into the substance chitosan, a carbohydrate 
with antibacterial properties. It could be used for wound sutures, for instance. We’re also thinking 
of antifouling for ships, where chitosan prevents barely any algae from growing, if at all.’

1. 
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A big step forward will be taken in 2019. This year, a test plant is due to open to extract glucose 
from wood chips at the Chemport Industry Campus, a test area in the Northern Netherlands 
chemical complex. Technology company Avantium is the initiator of this biorefinery.  
A commercially exploitable plant, that is yet to be built, will be used to convert woodchips from 
the Province of Drenthe and Groningen’s publicly-managed forests into chemical raw materials 
such as sugars, glucose and lignin.

'Unlike petrochemicals, this is done at low temperatures and under low 
pressure, and the procedure is often based on water. The advantage of this 

is that the various streams remain better usable. In chemical processes at 
high temperatures, many molecules are so severely damaged that 

they can no longer be used.'

The sugars obtained from the Avantium biorefinery, for example, could go to the neighboring 
Nouryon, the former AkzoNobel Specialty Chemicals. Those sugars could subsequently be used 
to produce acetic acid, a product still made with fossil resources. The other raw material, lignin, is 
also a valuable material. 

What remains of the woodchips ends up as biomass in the RWE power plant. ‘The arrival of the 
Avantium biorefinery is a major breakthrough’, says Euverink, who expects more biorefinery plants 
to emerge in the coming years.
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CO2: RAW MATERIAL FOR POLYMERS AND POLYESTERS
Avantium is currently researching the best and most efficient technology for transforming CO₂.  
A few years ago it took over the American start-up Liquid Light. That company had mastered the 
technology, but had problems with scaling up and went bankrupt. Avantium acquired the patents 
and brought the equipment and staff to Amsterdam. Avantium’s laboratory now employs a 
research group of 15 people whose task includes continuing to develop the technology and 
ultimately scale it up in a pilot plant.

The Amsterdam-based technology company converts CO₂ into formic acid using a catalyst and 
electricity. This liquid is subsequently reconnected to CO₂ to form oxalic acid, a potential 
monomer for polymers and polyesters. Professor Gruter: ‘There’s another chemical process we 
can use to turn oxalic acid into glycolic acid, which serves as a raw material for specific types of 
suturing material. These substances dissolve naturally after two weeks.’ 

'The switch to renewable energy not only reduces electricity costs.  
If producers have to pay for their CO2 emissions, we'll also earn from 

supplying this raw material .'

Avantium has made a conscious choice not to focus on the production of fuels because raw 
materials for plastics have a better earning model. In the future, CO₂ in particular may well 
become lucrative as a raw material for chemical building blocks. ‘The switch to renewable energy 
not only reduces electricity costs. If producers have to pay for their CO₂ emissions, we’ll also earn 
from supplying this raw material’, according to the CTO. 

He believes that it remains a technical challenge to capture CO₂. ‘These technologies are also still 
in their infancy, but it’s just a matter of time. On a global scale, a great deal of research is being 
done in this area.’
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SHAPING THE FUTURE HYDROGEN ECONOMY
The big step forward is when hydrogen can be produced on a large scale from sustainable energy 
- green hydrogen. Dutch industry in the TopDutch region is working hard to scale up the technology. 
Various research projects are underway. Multinationals such as Shell and Nouryon and energy com- 
panies such as Gasunie, RWE, Engie and Nuon form consortia with various knowledge institutions.

Hydrogen is produced through electrolysis. ‘With the aid of electricity water is split via an 
electrolyzer into oxygen and hydrogen’, explains Erik Heeres, professor of chemical technology at 
the University of Groningen. Professor Heeres is involved in Hydrohub, a test center shortly due to 
be opened, where an electrolyzer with a capacity of 1 megawatt will run. The partners of the 
project, in which approximately 6 million euros will be invested, are: Shell, TNO, Frames, Nouryon, 
Groningen Seaports, Hanze University of Applied Sciences, the University of Groningen, GasUnie 
and the research institute for process technology ISPT. 

'There is enough knowledge available to improve and scale up  
these electrolyzers.'

According to Erik Heeres, the Netherlands has plenty of opportunities to take a leading position in 
the production of electrolyzers. ‘There is enough knowledge available to improve and scale up 
these electrolyzers.’ Hydrogen plants will certainly start operating in the north of the Netherlands 
in the future. In the north, large amounts of wind energy come ashore from the sea, which can be 
converted into hydrogen.

Hydrogen takes the greening of chemistry a step closer. In the future, chemical processes that 
still require fossil resources could partially run on hydrogen. The Groningen-based company BioMCN 
is a case in point. This company currently produces methanol from natural gas and biogas, but 
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also has plans to produce methanol by having hydrogen react with CO₂. This is making the 
company’s methanol greener and greener. In the longer term, there will be a great opportunity to 
supply green hydrogen via a shared infrastructure, so that all companies in the chemical cluster 
can benefit.  

THE TOPDUTCH REGION GAINING MOMENTUM
The chemical industry needs green building blocks. This calls not only for pilot plants, but also for 
sustainable total solutions, an infrastructure and logistics and a culture of intensive cooperation. 
Such innovations are gaining momentum in the TopDutch region. Working together, these 
innovative pioneers will help the chemical cluster in the Northern Netherlands to achieve its 
ambition of producing sustainably and CO₂ negatively by 2050. ‘Developments could rapidly gain 
momentum’, predicts biotech professor Euverink. ‘Certainly as oil and natural gas become scarce 
or when governments start putting a price on CO₂ emissions. Companies would do well to 
prepare for greener business operations.’ 

JOIN TOPDUTCH
So what will be your new industry? What raw materials does your company need for green and 
sustainable production? Contact our network of knowledge-intensive institutions and innovative 
and entrepreneurial companies. You’ll soon see for yourself how quickly things get done here in 
the Northern Netherlands.

Contact

Errit Bekkering
+31 (0)6 250 083 70
bekkering@nom.nl
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CAMPAGNESTRATEGIE







CAMPAGNEFOCUS



WAAR  DE  FOCUS  LIGT (1)

Awareness creëren bij de mensen die tellen 
  

  
 

 

10.2g



WAAR  DE  FOCUS  LIGT (2)

Zo snel mogelijk opt-in* om relatie te kunnen opbouwen 

10.2g



WAAR  DE  FOCUS  LIGT (3)

Social engagement en websitebezoek stimuleren 
10.2g



CAMPAGNERESULTATEN



Resultaten betaalde campagne 
> 333.000 vertoningen  
> 1.700 kliks  
69 opt-in (waarvan 40 uit industrie) 
Totaal ingezet mediabudget: € 12.000,- 
o.b.v. 28 campagnedagen

CAMPAGNERESULTATEN
Chemie



CAMPAGNE-OPBOUW









KEY STORY  1
Green Building Blocks

Fase 1  
Mediabudget: € 2.500,- 

• 43.732 vertoningen 
• +/- 170 kliks  
• 11 opt-in (2 vanuit industrie) 

o.b.v. 7 campagnedagen

RESULTATEN EN OPTIMALISATIE

Fase 2a  
Mediabudget: € 2.500,- 

• 66.371 vertoningen 
• +/- 357 kliks  
• 15 opt-in (5 vanuit industrie) 
• + 23 volgers (311) 

o.b.v. 5 campagnedagen

Fase 2b  
Mediabudget: € 2.500,- 

• 75.683 vertoningen 
• +/- 353 kliks  
• 23 opt-in (22 vanuit industrie) 
• + 20 volgers (331) 

o.b.v. 7 campagnedagen

Fase 2c  
Mediabudget: € 1.500,- 

• 72.057 vertoningen 
• +/- 320 kliks  
• 12 opt-in (12 vanuit industrie) 
• + 10 volgers (341) 

o.b.v. 5 campagnedagen

12 aansluitende campagnedagen 





KEY STORY  2

RESULTATEN EN OPTIMALISATIE

Fase 3  
Mediabudget: € 3.000,- 

• 66.883 vertoningen 
• +/- 435 kliks  
• 8 opt-in (5 vanuit industrie) 
• +24 volgers (365) 

o.b.v. 5 campagnedagen

New Plastics Economy



CAMPAGNE IN BEELD















CAMPAGNE  NEXT  STEPS





CAMPAGNE   LESSEN
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AGENDA



1. Originele opdracht  
2. Financiën 
3. Invulling opdracht: update 
4. Planning 
5. Vragen

AGENDA



1. ORIGINELE OPDRACHT



ORIGINELE OPDRACHT

Merk voor economische regio Noord-Nederland en branding 
campagnes om breinpositie te creëren bij ‘suspects’ - 

ondersteunend aan internationale acquisitie opdracht NOM.



MERK = TOPDUTCH 

Vergroening en digitalisering zijn de ontwikkelingen 
waar TopDutch in vooroploopt en internationaal 

breinpositie heeft. TopDutch is dé plek voor talent en 
bedrijven met ambitie op deze domeinen.

Vergroening, digitalisering en talent.



MERK = TOPDUTCH

Missie 
TopDutch is nationaal en internationaal hét merk van 

de economische regio Noord-Nederland.  
TopDutch versterkt de economische, acquisitie- en 

aantrekkingskracht van de regio.

A good place to be great.



MERK = TOPDUTCH 

Visie 
TopDutch is een sterke en aantrekkelijke economische 

regio, vol visionairs, pioniers, aanjagers en 
ontwikkelaars van de groene en digitale toekomst.  

In TopDutch worden groene en digitale oplossingen 
ontwikkeld voor mondiale uitdagingen. Samen zijn we 
in staat een belangrijke rol te spelen in de wereld én 

voor de economie van Nederland. 

TopDutch Solutions for Global Challenges



MERK = TOPDUTCH 

Hoe? 
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CAMPAGNE-STRATEGIE = HERO-HUB-HYGIENE





2. FINANCIËN





FINANCIEN STAVAZA

Datum 14 juni
Totaal 1.200.000,-

Uitgevoerde werkzaamheden 734.324,52
Resterend budget 465.675,48



FINANCIËN
Basismiddelen

Gebudgetteerd Totale kosten Verschil

Positionering 25.000,- 25.440,- (440,-)

Branddesign, logo en kit 35.000,- 35.095,- (95,-)

Concept-ontwikkeling 40.000,- 40.000,-

Overall campagne ontwikkeling 40.000,- 38.122,- 1.878,-

Website 110.000,- 129.644,- (19.644,-)

Tech Infra 35.000,- 35.395,- (395,-)

Subtotaal 285.000,- 303.696,- (18.696,-)
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FINANCIËN
Key campagnes

Gebudgetteerd Totale kosten Verschil

Chemie campagne totaal 79.000,- 86.900,- (7.900,-)
Key campagnes 358.500,- 336.500,- 22.000,-
Proposities/themapagina’s (7 thema’s) 28.000,-

Key stories (6 thema’s; 22 stuks) 101.000,-

1. Invest in TopDutch campagne  
• Campagne 
• Mediakosten 

42.500,- 
90.000,-

2. Agri/Food campagne 
• Campagne 
• Mediakosten 

12.500,- 
12.500,-

3. Life Sciences & Health campagne  
• Campagne 
• Mediakosten 

12.500,- 
12.500,-

4. WaterTech campagne  
• Campagne 
• Mediakosten 

12.500,- 
12.500,-

Social listening & beheer 50.000,- 50.000,-

Subtotaal 487.500,- 473.400,- 14.100,-
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FINANCIËN
Endorsements

Gebudgetteerd Totale kosten Verschil

Endorsements 2018 30.500,- 30.620,- (120,-)

Talent 10.000,- 10.000,-

Business / Start-ups > International 9.500,- 5.000,- 4.500,-

Lifestyle 9.500,- 5.000,- 4.500,-

NOM (powerpoint, why invest) 4.000,- (4.000,-)

Newsletters 10.500,- 10.500,-

Online journeys 10.000,- 10.000,-

Subtotaal 80.000,- 75.120,- 4.880,-
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Newsletters 10.500,- 10.500,-

Online journeys 10.000,- 10.000,-

Subtotaal 80.000,- 75.120,- 4.880,-



FINANCIËN
Iedereen is TopDutch

Gebudgetteerd Totale kosten Verschil

Opdrachten 2018 21.000,- 21.135,- (135,-)

Webshop 20.000,- 20.000,-

Opdrachten 2019 14.000,- 10.000,- 4.000,-

Subtotaal 55.000,- 51.135,- 3.865,-



FINANCIËN
Iedereen is TopDutch

Gebudgetteerd Totale kosten Verschil

Opdrachten 2018 21.000,- 21.135,- (135,-)

Webshop 20.000,- 20.000,-

Opdrachten 2019 14.000,- 10.000,- 4.000,-

Subtotaal 55.000,- 51.135,- 3.865,-



FINANCIËN
Dedicated team

Gebudgetteerd Totale kosten Verschil

Dedicated team 292.500,- 296.500,- (4.000,-)

Subtotaal 292.500,- 296.500,- (4.000,-)



FINANCIËN
Dedicated team

Gebudgetteerd Totale kosten Verschil

Dedicated team 292.500,- 296.500,- (4.000,-)

Subtotaal 292.500,- 296.500,- (4.000,-)



3. INVULLING OPDRACHT: UPDATE



>> RESULTATEN



> 333.000 vertoningen  
> 1.700 kliks  
69 opt-in (waarvan 40 uit industrie) 
Totaal ingezet mediabudget: € 12.000,- 
o.b.v. 28 campagnedagen

RESULTATEN >> CHEMIE CAMPAGNE



Mondelinge toelichting 

RESULTATEN >> LEADS



>> CAMPAGNE BASISMIDDELEN 







>> KEY CAMPAGNES



INHOUDELIJKE STURING >> CAMPAGNES

Sectoren Proposities - basis Proposities - online Acquisitiestrategie Verhaallijnen Stories Campagnes

Green Chemistry 

Agrifood

Digital innovation

Logistics

Life Sciences & 
Health

Watertech

Energy 

Klaar Aanscherpen In ontwikkeling To do



INHOUD THEMA’S >> ONLINE PROPOSITIES 

Wacht op laatste input sector-specialisten NOM.  
Eind juli klaar (mogelijk excl. energie & logistiek)





INVEST IN TOPDUTCH CAMPAGNE 

  
  

 
 

  
  

 
 

Campagne follow-up: 
Doorlopend

10.2g



AGRI / FOOD CAMPAGNE 

Momentum (selecteren): 

 
 

  
  

 
 

Campagne follow-up: 
Doorlopend

10.2g

10.2g



WATERTECH CAMPAGNE 

Momentum (selecteren): 
 
/  

 
 

  
  

 
 

Campagne follow-up: 
Doorlopend

10.2g

10.2.G



LIFE SCIENCE & HEALTH CAMPAGNE 

 
 

 
 

  
  

 
 

Campagne follow-up: 
Doorlopend

10.2.G

10.2g



>> OFFLINE ACTIVITEITEN





4. PLANNING





5. VRAGEN






























