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Disclaimer

In May 2020, the Rijksuniversiteit Groningen (hereafter: the 6 C| i hasraqdeyted PwC Advisory N.V. (hereafter: 6 P w@ 6 wer® u s 6 )
to support them in setting up a development plan for the Smart & Circular Hub.

PwC has drawn up this report (hereafter: the 6 R e p i cotlaboyation with the University of Groningen. PwWC has supported the writing
of this report and has guided the RUG in drawing up this development plan. The Report should be read as a whole, and only as a
whole, in order to let the reader understand the outcome of the report with respect to the assignment.

In preparing the Report, PwC has based itself (in part) on documents and information PwWC received from various parties (including the
Client) (hereafter: 6 T h Partydl n f o r m&wG has sed the Third Party Information on the assumption that this information is
correct, complete and not misleading. The reliability of the Third Party Information has not been verified or established by PwC. PwC
has not performed an audit of the Third Party Information, nor an assessment aimed at determining its completeness and accuracy in
accordance with international audit or review standards. PwWC makes no representation or warranty, express or implied, as to the
accuracy or completeness of the Third Party Information or related representations in the Report.

The scope, context and limitations of the work done by PwWC are set out in our proposal dated June, 4th, 2020 with reference number
2020-0164/FK/IB/mvg. The Report was prepared for the exclusive use of the Client and solely for the purpose stated in the Report. No
other parties than the Client are authorized to use or rely on the Report. PwC accepts no responsibility, duty of care or liability in
relation to (information contained in) the Report i whether in contract, tort (including negligence) or otherwise, to any other party than
the Client.

This Report and any dispute which may arise out of or in connection with it, shall be governed by and construed in accordance with the
laws of the Netherlands.

www.pwe.nl

© 2020 PwC. All rights reserved. PwC refers to the PwC network and/or one or more of its member firms, each of which is a separate
legal entity. Please see www.pwc.com/structure for further details.
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Introduction
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Background

The Northern region of the Netherlands consists of three provinces:
Groningen, Friesland and Drenthe. Since this decade, the region is
facing some challenges, such as an increase in earthquakes due to
the gas exploration in the province of Groningen. Due to public
pressure, the Dutch government decided to gradually reduce and
eventually stop these activities. According to research performed by
the Dutch news station NOS, the discontinuation of these gas drilling
activities will result in a national economic decrease of up to 2 billion
euros every year. Furthermore, the population growth and the gross
regional product of the northern provinces have been lagging behind
in comparison to the rest of the Netherlands for the last 10 years
(CBS, 2018). The same trend applies to the employment rate in the
industry sector. In contrast to an average national growth, the
Northern region shows a decrease in the provinces of Groningen and
Drenthe (ING, 2018).

Despite the aforementioned challenges, the Northern region also
offers unique selling points such as a strong innovation climate. The
province of Groningen has a strong position in the ING innovation
index (rated as no. 5 of provinces in the Netherlands), with for
example an increase of the level of education in East Groningen and
Delfzijl. By specializing their education to ICT, energy transitions and

hydrogen, Groningen is holding off the so-called fi br dr a byn 0

keeping higher educated people in Groningen. The innovative
capacity of the province of Friesland stems mainly from their
manufacturing industry and clusters such as the innovation cluster
Drachten. Lastly, the province of Drenthe has a very flexible business
environment due to a high percentage of SMEs, reflected by an
increase in patent applications since 2017. Especially the chemical
cluster at Emmen is active in the development of sustainable plastics
(ING, 2018).

University of Groningen

The University of Groningen (hereafter: RUG) is the second-oldest
university in the Netherlands and is a comprehensive university with
eleven faculties, ranging from Science and Engineering to a medical
hospital (UMCG).
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The university lately made the strategic decision to strengthen their
research and education in engineering. Next to that, the RUG is an
important partner in the University of the North and aims to respond
to the regional challenges (RIS-3). As a consequence, research and
education in the field of Smart Industry, where concepts such as
Artificial intelligence, Sensoring, Big Bata and Robotization are
applied in order to produce more efficiently, will be intensified. A
second line of activities is associated with the Circular Economy, an
(ecological) shift of the way of producing and consuming materials.
The latter entails waste prevention by preserving the value of
products and materials, using renewable carbon (e.g. CO,, plastic
recyclate and biomass) and changing business models to safeguard
a smaller ecological footprint. In the ENgineering and TEchnology
institute Groningen (ENTEG), part of the Faculty of Science and
Engineering, active research lines has been developed and there is
already extensive knowledge and expertise on both subjects.

For some years, the RUG has already been playing an important role
as innovation engine for the region on Smart industries and circular
concepts. Currently there are many initiatives on these topics,
however often prepared and executed in isolation without any
synergy. Therefore, the RUG would like to take a leading role in
connecting these initiatives and stimulate the integral transition to a
Circular and Smart future for the industry, in collaboration with
relevant stakeholders (within industry as well as government).

The Smart & Circular Hub

Technological developments in the field of Smart Industry and
Circular Economy can, if being combined, pose additional value
propositions and offer ample opportunities for the Northern region of
the Netherlands. The region has a strong chemical, process,
manufacturing and agri-food industry. In these sectors in particular,
there are multiple opportunities for Smart Industry and Circular
Economy initiatives. By creating a center of expertise, the RUG aims
to stimulate R&D activities in the field of smart industry and circularity
to strengthen the regional industry. With this center of expertise i also
called the Smart & Circular Hub 7 the RUG intends to achieve the
following goals:

il
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A 1t will give the RUG and its partners within the Hub the opportunity
to stand out as a frontrunner of industrial innovation and research
and education in the field of Smart Industry and Circular Economy.

A Future-proofing the industry in the Northern region by innovation
through the entire value chain ( 6 mwaithé e samdbthe exchange
of knowledge.

A Retaining talent in the northern Netherlands by offering high
quality education and job opportunities.

Involvement of PwC

PwC supports and advises the RUG in the development of a
roadmap for the Smart & Circular Hub. This support is split in two
different phases. In the first phase, we draw up a roadmap for the first
year, which will be presented to the Executive Board of the University
of Groningen. First, we conducted an internal analysis by interviewing
several experts of the RUG to get a better understanding of the
purpose and goal of the Smart & Circular Hub. Second, we carried
out a market analysis (external analysis) using the broad network and
vast experience of PwC to identify the market potential of the Hub
and gain important insights by looking at best practices. Third, a
stakeholder analysis pinpointed the needs of the Smart & Circular
Hub in relation to the needs of other relevant stakeholders. Both the
internal and external analysis formed the base of the initial sketch of
this roadmap. If the Executive Board agrees to this business plan in
outline, we will continue with phase 2 and develop the business plan
in further detail.

Reading guide

As previously mentioned, the roadmap, as presented in this report, is
the result of phase one. In chapter 2 we will present the mission
statement (the reason for the Smart & Circular Hub to exist). Chapter
3 to 6 represent the external analysis, for which we interviewed the
relevant stakeholders, conducted a broad market analysis and
reviewed best-practices (benchmarking). In chapter 7 to 9 this is
being translated to the vision statement and the strategy of the hub.
Concluding, in chapter 10 the development path of the hub is
presented for the first year.
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Internal analysis
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Introduction

At the start of the development of the high-level business plan, the
Smart & Circular Hub was mainly a rough idea from an enthusiastic
group of RUG experts (the expert team). The mission statement, as
presented on the previous page, demonstrates what the Smart &
Circular Hub could bring to the region based on its strengths and
weaknesses. To move from a rough idea to a clear vision for the hub
(i.e. what we want it to be in the future) by following a certain strategy,
both an internal as well as an external analysis have been performed.

The internal analysis was performed to better understand the
strengths and weaknesses of the hub. Next to that it helps to bring
focus to the themes and activities of the hub. The outcome of the
internal analysis is highlighted in this chapter. In the following
chapters the external analysis will be made, namely the market
analysis, the best-practices and the stakeholder analysis will be
presented, after which the vision and strategy of the Smart & Circular
Hub will be defined.

Approach

During the first strategy day, in which all members of the expert team
were present, the hub was further defined through a number of
interactive sessions. In these sessions the expert team members
were asked to define the role smart industry and circular economy in
to the hub, which stakeholders would have to be involved in the hub
and what activities the hub should perform in order to make it a
success. The sessions were designed by the PwC team and were
held in an online environment due to the Covid-19 outbreak.

As a result of this internal analysis, a better definition of the Smart &
Circular Hub has been created. This gave basis for understanding
what the strengths of the RUG are as initiator of the hub, as well as
the expertise of the involved individuals. Next to that, the definition of
the hub was useful in the external analysis as it could be clearly
explained to the interviewees what the Smart & Circular Hub is and
what the ambitions are towards the future.
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Findings

The internal analysis has led to a preliminary description on the Smart & Circular Hub, which was presented based on five bold statements. This
description was the starting point for further developing the design of the hub and should be considered as an intermediate result based on the first

strategy day.

The Smart & Circular Hub will

A Setup projects, studies and demonstrators in collaboration with
industry partners

Provide courses, education and execute research projects

Connect the | ower technol ogy
knowl edge institutes to the

Position the Northern Netherlands as connect funding requests
from our partners to national funds

p ST SR S

Work together with the three Northern provinces to create a
regional strategy that includes the themes smart industry and
circular economy

Make the connection with existing initiatives such as Chemport

o 3>

Communicate the ambitions of the Northern Netherlands on a(n)
(inter)national scale

With a focus on

A Smart Technologies to improve the efficiency of processes and the
quality of products

A Circular economy to improve the sustainability of processes and
lower their carbon footprint

By using

A The network of strong organizations such as Philips, AVEBE,
COSUN, DSM, Teijin, Nobian, RUG, HanzeHogeschool, but also
mid-sized companies

A Highly skilled employees, academics and students for the
knowledge institutes

o a o} BN gl pegs and rglenges,
high
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A The connection and access to ecosystem in the North and other
networks

A A clear industry-led innovation and R&D roadmap, underlying
projects and related business cases

from the

eéupp-l(—)rltqehogy required for the

A Funding from both private as well as public sources

A A physical location in which the main activities of the hub will take
place, where stakeholders can meet, perform research and
demonstrations are conducted

A A sustainable commercial proposition from which all stakeholders
benefit

To create/generate

A Processes, technologies and products that can directly be
implemented to support the industry in making the transition
towards the factory-of-the-future. The hub defines the factory-of-
the-future as a facility that implements smart technologies to
create more autonomous processes, while reducing its emissions
and waste to become circular (zero emissions and waste).

A Atest facility where multiple stakeholders can test these
processes, technologies and products. In this way we facilitate a
Test before you buy environment.

A Improved alignment between job opportunities and the
experience/knowledge of graduates

A Regional growth in terms of a thriving regional economy and
employment opportunities, which results in an overall improvement
of the welfare in the region.

<O =
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Market analysis
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Introduction

Next to the internal analysis, a market and stakeholder analysis was
performed and best-practices were examined. Initiatives in which
knowledge institutes, the government and the industry work closely
together 1 the so-called triple-helix collaboration T is a widespread
model to foster social and economical development and innovation. In
this market analysis we identify the existing initiatives in the field of
smart industry and circular economy, determine their specific value
proposition, analyze how these triple-helix collaborations are being
setup and identify how the Smart & Circular Hub would fit into this
landscape. The market analysis helps to reveal the market potential
of the Smart & Circular Hub. It not only shows whether the value
proposition of the Smart & Circular Hub is distinctive from the already
existing clusters, but also whether it aligns with the regional trends.

Approach

First of all, we identified 80 triple-helix initiatives in Europe (see
Appendix B) and the Netherlands based on their similarities in
comparison with the mission statement of the Smart and Circular
Hub. This selection of initiatives was analyzed and compared to the
Smart & Circular Hub using several indicators such as education,
funding, regional development, research and test facilities, presence
of physical location, involvement of S ME Gsd incubator role (see
Appendix A). These indicators have been determined together with
the RUG Expertteam in the first strategy session. During this desk
study we also looked at the focus areas (topics) and the involved
stakeholders of the selected clusters. This comparison allowed us to
pinpoint key aspects and gain insights of triple-helix collaborations to
take into consideration for the Smart and Circular Hub. Lastly, we also
looked at the economical climate of the northern region of the
Netherlands to look for opportunities for the Smart and Circular Hub.

Findings
Europe

In Europe there are plenty of triple-helix initiatives, each with their
own characteristics and focus areas. However, almost no initiatives
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combine the topics Smart Industry and Circular Economy. A few
examples of clusters that do combine both topics are the Sustainable
Business Hub Malmd (Sweden) and the Arctic Smart Industry and
Circular Economy Cluster (Finland). Both clusters have the aim of
stimulating green development and green business. Circular
Economy is their main focus and they use smart technologies to
pursue green business. Their key activities are limited to regional
development (and funding) and the initiatives focus less or not at all
on education or serving as a research or test facility.

Other European initiatives have activities and characteristics similar to
the Smart and Circular Hub but focus on one specific sector or topic.
For example, Kista Science City (Sweden) is the leading ICT cluster
in Europe. Another example is SmartAgriHubs (multiple locations in
Europe) which brings together a consortium of well over 164 partners
in the European agri-food sector and aims to realize the digitization of
European agriculture.

Netherlands

In the Netherlands, well-established initiatives such as Brainport
Eindhoven and Brightlands Chemelot offer similar activities and
embody the same goals as the Smart and Circular Hub. Brainport
Eindhoven played a crucial role in the regional development of North
Brabant. The region evolved from a region in an economical crisis to
the number one knowledge hub of the Netherlands. Brainport now
flourishes as one of the economic cores of the Netherlands due to
their focus on key technologies such as Al, micro- and
nanoelectronics, advanced manufacturing and markets such as
energy, health, food and mobility.

Brightlands Chemelot is an ecosystem of over 370 companies and
10.000 students located on four campuses in Limburg, each with their
own specialization. Brightlands serves as an innovation hotspot and
is internationally oriented. Their main focus is on chemistry &
materials, health, food and data.

These initiatives embody the long-term goal of the Smart and Circular
Hub. However, both initiatives are in a very different stage of maturity
compared to the Smart and Circular Hub which is still in her infancy.

=l
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Northern Netherlands

In the northern region of the Netherlands, mainly smaller scale
initiatives can be found. Examples of triple-helix initiatives in the
northern region are WaterCampus Leeuwarden (Wetsus), the Smart
Industry Hub Noord and Innovatiecluster Drachten. Generally these
initiatives are smaller than the more internationally recognized
initiatives and focus on a specific topic or sector. It is notable,
however, that the northern region of the Netherlands already houses
a lot of these collaborations with the same recurring stakeholders.
The initiatives are mostly smaller in scale and less mature compared
to other initiatives in the Netherlands or Europe.

Relevant initiatives with RUG involvement

The RUG is involved in several initiatives such as the Campus
Groningen, ZAP (Zernike Advanced Processing unit), Entrance, and
Innolab Agrifood and Chemistry. These initiatives serve among others
as an incubator for start-ups. However, these initiatives have a certain
specific focus, which is different from the integrated approach
foreseen for the Smart and Circular hub.

Deskstudy results

Overall, we gained the following insights which are relevant for the
Smart & Circular Hub:

A Almost no triple-helix initiatives combine Smart Industry and
Circular Economy. This provides an opportunity for the Smart and
Circular Hub to combine these two focus areas to create new
value propositions. The challenge is to organize the Smart and
Circular Hub in such a way that both topics strengthen each other
and lead to synergy instead of competition.

A Hubs often focus on a specific niche in terms of sector and/or
thematic focus, such as Smart Mobility or Circular Agriculture. The
lack of focus could make it hard for the Smart and Circular Hub to
find a specific starting point. Having a very specific focus area can
be helpful to distinguish yourself from the rest. Expansion into
other markets could then be a logical (long term) next step.
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The northern Netherlands is characterized by:
~y
A great number of initiatives are
present (see image) with a focus on
either the Smart Industry or Circular
Economy

~NY
These initiatives all have their own

agenda and an umbrella
organization, connecting these
initiatives, does not seem to exist

~Y
The Smart & Circular Hub should do
i ts best to not become 6one of many?o.

Figure 1: Projection of all the initiatives in the northern Netherlands. Source: PwC analysis (see Appendix A for hi -res image)
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