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Chemelot, alongside the other five industrial clusters in the 
Netherlands, has been asked to provide data for the Integral 
Infrastructure Outlook 2030–2050 (II3050) about what 
infrastructure is required in order to achieve the climate 
objectives. A highly complex question that was able to be 
answered with satisfaction using Brightsite's unique CIMS 
model. In this article, John Kerkhoven from the Kalavasta re-
search agency explains II3050 and the challenges of model-
ling to predict climate-neutral energy supply in 2050.

Providing data for integral 
infrastructure outlook 
2030–2050 using unique 
CIMS model  

The Integral Infrastructure Outlook 2030–2050 is 
being conducted by the Dutch network operators, 
in consultation with all sectors in Dutch society, 
within the framework of the National Climate 
Agreement and the aim of reducing emissions 
to zero by 2050. Research agencies Berenschot 
and Kalavasta are conducting scenario studies 
for II3050 which outline four possible future 
scenarios for a climate-neutral energy supply 
in 2050 with the different pathways to 2050, in 
particular the intermediate years 2030, 2035 
and 2040. These studies not only consider the 
energy sources of gas and electricity, but also 
look at heat, hydrogen, green gas and CO2. The 
objective of II3050 is to provide a broad-based, 
long-term perspective for such a system with 
associated energy networks. This vision of the 
future must provide guidance for government 
policy and investment decisions. "An overview 
of how the energy transition may proceed and 
which infrastructures need to be adapted or even 
developed from scratch is not only important for 
the network operators, but for all parties involved 
in the implementation of the Climate Agreement 
and the realisation of the 2050 climate objectives. 
So the whole of society in fact", says John 
Kerkhoven, partner and co-founder of Kalavasta.

John Kerkhoven, partner and co-founder 
of Kalavasta:

“If companies have their say, 
the biggest blow will be dealt 
in the next 13 to 18 years. 
The government needs to pick 
up on this message, the 
companies are ready for it.”



Asking chemicals 
clusters for input 
"In the first phase, we began by developing four 
climate-neutral energy scenarios for the Nether-
lands in 2050. The basic principle is that energy 
supply and demand are matched at any given 
time. Each scenario differs in terms of who has 
the main control. The four scenarios are: regional 
control, national control, European CO2control 
and international control. We then discussed the-
se scenarios with the fourteen industrial compa-
nies with the highest greenhouse gas emissions 
in the Netherlands in 2019 and asked them for 
input. Two of them, OCI and SABIC, are located 
at Chemelot. The next step was to look at the six 
industrial clusters. In parallel, we also included 
smaller companies working on innovations rela-
ted to recycled, biogenic and synthetic (non-fos-
sil) molecules. We asked the fourteen companies 
and the six clusters to complete the four scena-
rios for 2050 and provide the information for the 
intervening years 2030, 2035 and 2040, in which 
the scope 1 emissions (emissions from the site 
itself) and scope 2 emissions (indirect emissions 
due, for example, to purchased electricity and 
hydrogen) should be close to zero by 2050. How 
do you reach that position as a company or as a 
cluster? That is, of course, a difficult question. 
The problem for many of the clusters is that they 
do not have the necessary data or are not allowed 
to share it. Chemelot cooperated well, which was 
great", says Kerkhoven.

CIMS makes it possible 
to supply data
René Slaghek, Technology Manager at Bright-
site: "The request from II3050 came at the right 
time for us. We were already investigating future 
scenarios and the fact that we are an integra-
ted site may also make it a little easier. In recent 
years, we have developed an optimisation mo-
del, 'Chemelot Integrated Model System' (CIMS), 
and thanks to this model we were able to provide 
the data. The model can calculate and compare 
scenarios and transition pathways for the 
implementation of climate-oriented innovations 
at Chemelot. Nevertheless, it was a difficult 
question. We tried to show in as much detail and 
as persuasively as possible how Chemelot can 
develop up to 2050 within the four scenarios". 
You can read more about CIMS in the article 
"CIMS: a unique model for validating 
sustainability options for Chemelot".

Models indicate 
direction
John Kerkhoven: "Predicting the future is and re-
mains difficult. We also use models ourselves to 
achieve progress and to accomplish the complex 
task of outlining sustainable future scenarios, for 
example, the Energy Transition Model (ETM) and 
the Carbon Transition Model, developed for and 
with industry. Chemelot was the only cluster for 
which Brightsite combined a simulation with an 
optimisation study. If we were to put the same 
basic data into both models, we would not get the 
same results. And that does not matter. We must 
also remember that the results of the models do 
not give the right answer in principle, but rather 
provide an impression or indicate a direction", 
says Kerkhoven. "Companies have many options 
to become more sustainable, which means the-
re are many uncertainties. From all the options, 
models can help to filter out the best possible 
forecast for the future and find the best possible 
route to reduce emissions, taking into account the 
uncertainties", adds Céline Fellay, Program Mana-
ger Transition scenarios and system integration at 
Brightsite and part of the CIMS modelling team.

René Slaghek, Technology Manager at Brightsite: 

“The request from II3050 came 
at the right time. Thanks to 
our optimisation model, the 
'Chemelot Integrated Model 
System' (CIMS), we were able 
to provide valuable data.”

Source: Kalavasta

Source: Kalavasta

https://brightsitecenter.com/cims-a-unique-model-for-validating-sustainability-options-for-chemelot/
https://brightsitecenter.com/cims-a-unique-model-for-validating-sustainability-options-for-chemelot/


Want to learn more?

If you would like to find out more about how 
Brightsite is supporting the transition of the 
chemical industry or if you would like to get 
involved, please contact us at 
info@brightsitecenter.com

brightsitecenter.com

CCCCSS  iiss  tthhee  tteecchhnnoollooggyy  tthhaatt  wwiillll  ccaauussee  tthhee  llaarrggeesstt  rreedduuccttiioonn  iinn  ssccooppee  11  eemmiissssiioonnss  uunnttiill  22003300..  
AAfftteerr  tthhaatt,,  eelleeccttrriiffiiccaattiioonn  aanndd  tthhee  aapppplliiccaattiioonn  ooff  ggrreeeenn  hhyyddrrooggeenn  wwiillll  ddoommiinnaattee  uunnttiill  22004400..

Scope 1 emissions

2019 2030 2040 2050 

Dominant technology: CCCCSS

Dominant additional technology: 
EElleeccttrriiffiiccaattiioonn  &&  aapppplliiccaattiioonn  ooff  
ggrreeeenn  hhyyddrrooggeenn

Dominant additional technology: 
SShhrriinnkkaaggee  aanndd  rreellooccaattiioonn  ooff  ssiitteess  aanndd  
mmoorree  HH22  ((ddeeppeennddiinngg  oonn  sscceennaarriioo))

*Transparent surfaces indicate the margin between different scenarios
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In addition, between 2040 and 2050, the production of 
synthetic feedstock and fuels will increase sharply, leading to an 

(overly) high demand for green H2 and electricity.

Kalavasta does not yet have the results of the 
study into the clusters. "We are waiting for the last 
clusters so that the final analysis can be carried 
out this autumn. What we are already seeing is 
that clusters often come up against a problem of 
definition: which companies belong to a particu-
lar cluster and which do not. At Chemelot, this is 
much less of a problem. Apart from the clusters, 
the aggregated results of the fourteen companies 
have already produced an interesting picture. In 
2019, these companies consumed 98% of the oil, 
96% of the coal, 58% of the natural gas and 27% 
of the electricity within Dutch industry. They are 
therefore responsible for a large percentage of the 
fossil input at present. Scope 1 emissions appear 
to have good potential for reduction, particularly 
in the period up to 2035–2040. If companies have 
their say, the biggest blow will be dealt in the next 
13 to 18 years. The government needs to pick up 
on this message, the companies are ready for it. 
Carbon capture and storage (CCS) is the tech-
nology that will achieve the greatest reduction in 
scope 1 emissions by 2030. Following on from 
this, electrification and the use of hydrogen will 

dominate towards 2040. When we look at the 
various energy sources, we see that with the ex-
ception of coal, they do not disappear entirely. 
The overall use of natural gas among these four-
teen companies will not decrease before 2030. 
Thirteen companies are reducing their gas con-
sumption, however, Tata Steel is taking a first step 
from coal to natural gas as we approach 2030, 
and will then have to wait until there is sufficient 
hydrogen for the next step. The use of green elec-
tricity and green and blue hydrogen is increasing 
sharply, however, the biggest increase will not be 
until after 2030. In this respect, the companies all 
assume that the situation in the energy markets 
will return to some degree of normalcy towards 
2030. The industrial transition also raises social 
questions: How do we get the biomass, hydrogen 
and green energy that these companies require? 
In some scenarios, we run up against the limits 
of what the Netherlands can produce; in other 
scenarios we see an imbalance, such as a shor-
tage of carbon atoms or pyrolysis oil, Kerkhoven 
emphasises.

First hint of the study outcomes

About Kalavasta

Kalavasta is a strategy consultancy which 
aims to uncover and advance transitions to 
sustainable equilibria. It works both to mitigate 
climate change through contributions to the 
energy transition and to the upcoming transition 
in agricultural, food and nature systems. 
Clients value Kalavasta for its sharp strategic 
analyses, which are always supported by 
transparent quantitative calculation models. 
These calculation models are shared as much 
as possible and are available free of charge 
for anyone who is interested. In this way, the 
calculations can be verified and others are given 
the opportunity to carry out their own analyses 
by being able to adjust the assumptions for the 
calculations themselves.

Want to find out more about Kalavasta? 
Please contact: 

john.kerkhoven@kalavasta.com
www.kalavasta.com

https://brightsitecenter.com
http://www.kalavasta.com

