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If Chemelot is to be fit for the future, it requires a collective, 
sustainable transformation. Brightsite contributes to this by 
creating a complete overview that enables companies and 
the site as a whole to make the right choices. Using systems 
thinking and thoughtful modelling, we are better equipped to 
handle uncertainties in balanced scenarios. The ‘Chemelot 
Integrated Model System’, developed to test and compare 
scenarios and transition pathways for implementing 
climate-oriented innovations at Chemelot, is one of a kind.

CIMS: a unique model for 
validating sustainability 
options for Chemelot

Schematic view 

Chemelot Integrated Model System (CIMS)

Figure 1: This figures shows how the model is built with the existing processes and a list of alternative decarbonization 
technologies; the addition of a scenario with specific price developments, constraints and objectives, and an example of 
output, a certain transition path with different decarbonization technologies implemented over time leading to the desired  
CO2 emission reductions.

Given the wide range of options for becoming 
more sustainable and the integral nature of the 
Chemelot site, efficient application requires an 
overarching and coherent approach. Brightsite's 
program line 5: ‘Transition scenarios and system 
integration’ focuses on bringing together and 
translating available technical and economic 
knowledge and other relevant information and 
expectations. It looks at the dilemmas, hurdles 
and risks, both on-site and cross-site, including 
societal synergies and new opportunities. 
"Integral software models are used to get to grips 
with the complex set of options, interactions and 
impact. Based on this, substantiated scenarios 
and transition pathways are designed, tested and 
compared for the implementation of climate-
oriented innovations at Chemelot. To achieve 
this, we developed the Chemelot Integrated 
Model System, or CIMS for short", explains René 
Slaghek, Technology Manager at Brightsite.

What is CIMS? 
The CIMS model is based on the current plant 
installations at Chemelot, and has been sup-
plemented with a set of possible alternative 
technologies for sustainability. Greenhouse gas 
emissions and costs are central to the model. 
"The model has been developed to calculate tran-

sition pathways, and the impact of policies can 
also be calculated. There are several sustaina-
ble technologies to choose between. The model 
selects the best option. Brightsite partners TNO 
and Sitech began developing CIMS more than 
three years ago, when the plans for the transition 
of Chemelot had to take shape", says Slaghek. 
"We wanted a model that would enable us to map 
the site with a prediction of the effect of certain 
sustainability choices as well as the optimum 
sustainability strategy. Climate change with the 
pathway towards achieving a carbon neutral site 
and circularity are the two aspects that have been 
central to the development of CIMS. There wasn't 
much available that came close to what we had in 
mind. That's why we began developing the inte-
grated CIMS model ourselves, based on the data 
from Chemelot and its site users. TNO helped to 
decide which software would work best. We now 
have a stable model that contains a great deal of 
information and that is suitable for use in all kinds 
of cases. We learn from this and it helps us to de-
velop the model further." "The model is complex 
and you need to be an expert to use the model: 
translating research questions into concrete input 
and interpreting the results", explains Toon van 
Harmelen, Senior Scientist at TNO and member 
of the CIMS modelling team. "A CIMS modelling 
team will therefore always be needed."

constraints

https://brightsitecenter.nl/programmalijnen/transitiescenarios-systeemintegratie/
https://brightsitecenter.nl/programmalijnen/transitiescenarios-systeemintegratie/


Julia Tiggeloven is a PhD student at Utrecht Uni-
versity who works on modelling and analysing 
industrial clusters, a project that is part-funded by 
TNO and aimed at industrial transformation. Julia: 
"The main goal is to investigate the optimal way to 
model industrial clusters, more specifically by fin-
ding a balance between accuracy and complexity/
computational efficiency. I identify and improve 
state-of-the-art modelling techniques from the-
ory and literature and apply them in my model 
to determine which techniques are relevant for 
modelling clusters and which are not. These in-
sights can be very valuable for CIMS. Conversely, 
behind CIMS is a unique team with a considera-
ble amount of valuable applied knowledge about 
the technologies/industries within the Chemelot 

cluster. I can use this knowledge to improve the 
accuracy of my model, the input data, and better 
analyse the results." 

"We are curious about Julia's findings, as they 
may be interesting for CIMS. And in turn, we can 
be a reality check for her model. When making 
a model, you have to make choices about what 
you want to include, therefore sharing insights 
with each other from different levels is valuable", 
agrees Van Harmelen.

Cooperation with universities for new insights into 
cluster modelling 
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Examples of output CIMS

These numbers show the typical output generated by CIMS: Scope 1 reduction of GHG 
emissions over time, highlighting the different sources of emissions and the correspon-
ding amount of feedstock and energy needed each year until 2050 (electricity demand is 
shown here as an example). Not shown here but also output of the model: which technolo-
gies have been implemented, year of implementation and capacity.

We interviewed 3 members of the CIMS modelling team for this article. The complete team consists of: Paul Schouten, René Slaghek, 
Céline Fellay, Zowi Maijer, Toon van Harmelen, Carina Oliveira and Guido Hagenaars.

Joined effort TNO, 
Sitech and companies
The CIMS model is a collaborative effort between 
TNO, Sitech and the companies at Chemelot. 
"Our modelling team is made up of people from 
Sitech and TNO. It is this combination of know-
ledge and skills that is valuable. It's great to have 
all these parties around the table with the bene-
fits of the different and complementary expertise. 
That's what makes us a strong team", says Van 
Harmelen. "Through the cooperation with uni-
versities—see the box on cluster modelling—we 
are connected to the latest developments in mo-
delling. Modellers from Sitech and TNO are now 
working together to further develop and optimise 
the model." "Both the model and the modelling 
team are now so well developed that they can 
answer all kinds of questions", adds Céline Fellay, 
Program Manager Brightsite for Transition scena-
rios and system integration and part of the CIMS 
modelling team.

René Slaghek, Technology Manager Brightsite:

“We wanted a model that 
would enable us to map the 
effect of sustainability choices 
and the optimal sustainability 
strategy for Chemelot. Since 
no such model was available, 
we began developing the 
integrated CIMS model 
ourselves.”

Céline Fellay, Program Manager Brightsite:

“We are looking at a complex situation, with not only many 
technological options, but also uncertainties regarding 
policy and availability of renewable energy. CIMS helps us 
to assess, evaluate and quantify the various options and 
determine the impact of policies.”
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Making the right 
choices up to 2050 
Using the integrated CIMS model, it is possible to 
capture all the plants at Chemelot in one model. 
"Chemelot is an integrated site, which means 
that new technologies will have an impact on 
the synergy between the different companies 
and plants. This is included in the model, which 
shows the result for each plant and for the overall 
site. We must preserve, exploit and revitalise the 
synergy we have at Chemelot with new technolo-
gies. CIMS is crucial to choosing the right transi-
tion pathways", says Slaghek. "In order to predict 
the best scenarios for making chemistry more 
sustainable, you also have to be able to look at the 
longer term, towards 2030–2050. By that time, the 
world will have changed considerably, but nobody 
knows exactly how. Several scenarios are possible 
so it's good to have a model to investigate those 
scenarios." "Various scenarios can differ more 
than we think. CIMS helps to provide insight both 
into the circumstances in which potential inno-
vations at the heart of Brightsite's other program 
lines can work successfully and into the other 
options against which they may have to com-
pete", explains Van Harmelen. "We are indeed 
faced with a complex situation, with all kinds of 
options for the future. Furthermore, there are all 
kinds of ambiguities regarding policy, but also, 
for example, the availability of renewable energy. 
The model can help assess, evaluate and quantify 
different options and, for example, determine the 
impact of policies", says Fellay.

Toon van Harmelen, Senior Scientist TNO:

"We expect to have CIMS 
calculations and transition 
scenarios for robust options 
for Chemelot to share by the 
end of this year.”

The next step: expand 
the model and publish 
the results 
The CIMS model is continuously being enhan-
ced, for example, by adding technologies. The 
next step currently under way is to expand the 
CIMS model to be able to describe—in addition 
to scope 1—the scope 2 and 3 emissions and sys-
tem effects, on a national and international scale. 
Moreover, the even more far-reaching and more 
conceptual SCIAR model—Source, Commodity, 
Intermediate, Application and Resource—is being 
developed to map current and future required 
and available national and international energy 
and raw material flows for the manufacture of 
products and the associated system dynamics. 
"In addition, we will publish results of CIMS", con-
cludes Van Harmelen.

Does your company
recognize itself in
the working method
of Brightsite? 
With the unique CIMS model, developed by 
Brightsite, we map the effect of sustainability 
choices as well as the optimal sustainability 
strategy for Chemelot. Do you want to contribute 
to this program? Or do you want to make use of 
this services?

Please contact us.

Céline Fellay
Program Manager Transition scenarios 
and systems integration
celine.fellay@sitech.nl

https://brightsitecenter.com/
https://brightsitecenter.nl/sciar/

