
 



 

As desired by the client, a concise report was specifically created and can be found in Appendix I. 
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1. Introduction  

With the global mean temperature rising towards 1.5 °C, taking action to mitigate and adapt to climate                 

change is quickly becoming a primary priority. Limiting global warming to 1.5 °C cuts the population                

susceptible to climate-related risks by up to several hundred million by 2050 (IPCC, 2014). However,               

as our knowledge about climate change grows, the lack of sustainable lifestyles is becoming              

increasingly apparent. Despite large leaps in technology focused on how to turn the tide, widespread               

sustainability measures are generally underrepresented in our direct environment (Ryan and Bustos,            

2020; Sustainable Campus, n.d). Knowledge and skills in sustainable innovation are often reserved for              

laboratories and offices (Ryan and Bustos, 2019). Campuses hardly ever apply the ground-breaking             

innovative technologies that are developed by their own people (Sustainable Campus, n.d.). However,             

the thought that campuses and especially universities should lead the way in sustainable development              

is emerging (Climate KIC, n.d.).  

 

Research and development at Zernike Campus are narrowly intertwined with sustainability (Campus            

Groningen, 2020c; Campus Groningen, n.d. b). Due to the presence of many innovative organisations              

such as the university, but also companies like BuildinG and EnTranCe, the technology to apply               

innovative solutions is readily available. The campus’ current vision mainly concerns technical            

subjects such as energy, chemistry, life sciences and big data (Campus Groningen, n.d. c). As our                

clients envision Zernike Campus as an ambassador of the future, sustainability needs to be              

incorporated into this vision (Campus Groningen, 2021). The physical campus does not reflect this              

ambition yet. The future vision of the campus constructed by the University of Groningen mentions               

the importance of developing the ecology in the area (West 8 Urban Design & Landscape Architecture,                

2014; Gommers, 2015). Some campus buildings are constructed purely for function rather than with              

consideration for sustainability (e.g. the Duisenberg building). Climate adaptation strategies have not            

been implemented generally, with the exception of some experimental applications in the            

‘proeftuinen’ (experimental garden) (BuildinG, n.d.). The overarching organisation, Campus         

Groningen, now wants to open up the Zernike terrain for sustainable innovations, especially relating              

to biodiversity and climate adaptation, that need a place in public space to prove themselves and show                 

this to the public (Campus Groningen, n.d. b).  

 

The lack of represented sustainability development and unifying vision outlines the problem we aim to               

address in this project: the lack of sustainability as a unifying vision at Zernike Campus. This is a                  

particular issue, as campuses have the teaching role for future leaders and professionals and their               

knowledge and values (Capra & Luisi, 2014). The problem arises from three main complications: the               

lack of application of sustainable research and development, the lack of visibility of these applications,               

and the lack of cohesion between different parties at campus. 

 

 

A lack of application of innovation and knowledge about sustainability limits to what extent the               

sustainability of the campus is visible to outsiders. As most of this expertise is contained and                

showcased within the buildings at campus (e.g. the Energy Academy), or at remote locations, users of                

the Zernike Campus do not get an impression of the effort being done for sustainability. An example of                  
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Campus Groningen as an innovative capital as a stepping stone to the 

world of tomorrow (Campus Groningen, 2021) 



 

one of these remote locations is the ‘proeftuin’ (BuildinG, n.d.). This ‘proeftuin’ serves as a living lab                 

for the climate adaptive innovations from surrounding businesses, with the aim of increasing demand              

among industrial parties while at the same time testing these innovations (Campus Groningen,             

2020c). However, visibility of these innovations is lacking and the experiments are mainly focused on               

business opportunities. 

 

Another issue arises as the focus of development at the campus has been primarily on the campus’                 

buildings, whereas the connections between the buildings are neglected (Soares, Yamu and Weitkamp,             

2020). Zernike Campus encompasses two knowledge institutions, and several progressive companies           

and facilities. Daily, over 35000 students, 4000 researchers, and hundreds of entrepreneurs and             

employees make use of the campus (Campus Groningen, n.d. c). Because a pervasive unifying vision               

misses, the campus' workforce has not yet unfolded its true potential. Most knowledge institutions              

and companies are separated, both spatially and in communication (Soares, Yamu and Weitkamp,             

2020). The lack of a unified goal is considered a problem as cohesion on the campus is currently                  

inadequate. Plans implemented at the campus do not share the same goal resulting in a divided                

campus (Stielstra and De Boer, 2021). The clear distinction between the north and the south of                

Zernike Campus is especially striking. The south mostly consists of educational buildings, so this area               

is a real student hub (Soares, Yamu and Weitkamp, 2020). Although this area receives the most                

visitors, it is still seen as a location that you only visit for a short period of time and leave if your                      

reason for visiting is fulfilled (De Groot, Kwak and Oosterveld, 2015). It is not seen as a place of                   

interest. The north of the campus is primarily occupied by businesses and data centres, and rarely                

welcomes students (Arends et al, 2018). A unified vision that combines the goals of the educational                

institutions with those of the companies, would improve productivity as well as visibility towards              

sustainability. Innovations that will contribute to the creation of a coherent campus vision as well as to                 

the attractiveness, sustainability and functionality of the whole Zernike Campus are therefore            

necessary (Stielstra and De Boer, 2021). 

 

We aim to create a storyline which reflects the innovative image that Zernike Campus stands for. Not                 

only to showcase its beliefs and actions but also to attract students and visitors to return to the                  

campus as a place of interest. Due to the plethora of construction projects at the campus, completely                 

new projects would likely result in clashes. Therefore, this project focuses on implementing solutions              

that enhance climate adaptation and biodiversity on the campus, while at the same time increasing               

awareness among visitors regarding these topics. Thus, our main question entails:  

 

As such sustainability issues are multifaceted and complex, they require different perspectives to be              

solved satisfactorily. Therefore, working in a multidisciplinary group such as ours is very valuable. If               

our advice is implemented successfully, Zernike Campus could showcase the effectiveness of certain             

sustainable innovations. Its impact can reach a regional, national and even international scale. The              

following chapters will elaborate on the steps that are needed to achieve this and to come to the end                   

product.  
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“Which alterations and additions can be made to current development plans at            

Zernike Campus to incorporate sustainability as a unifying vision among its users?” 

It is our goal to take into account the ‘big picture’ of Zernike Campus, instead of just                 

looking at the different parts of the issue. 



 

2. Framework 

This chapter comprises an overview of the applied methods and steps taken during the configuration               

of this advice report. One of the frameworks used is the Triple Bottom Line, also known as People,                  

Planet, Profit (Elkington, 1999). As we proceeded in the project we experienced inconvenience by              

restricting ourselves solely to this framework. We were not restricted to a particular budget in this                

project but alternatively, our focus is on creating and realizing a vision that enhances the campus’                

sustainability, visibility and cohesion. The planet aspect is substantiated with a spatial analysis and              

with an overall focus on enhancing sustainability with all proposed interventions. The people aspects              

are reflected in the strong focus on the cohesion on campus, based on the wishes and liking of campus                   

visitors. Moreover, we partially altered the scope to a better fit-to-purpose for this particular project,               

namely changing from ‘profit’ to ‘performance’. The University also uses this variable in their              

sustainability assessments which encouraged us to do the same (University of Groningen, 2020c). As              

this project is involved in mostly agenda setting, the performance aspect will be focussing on the                

effectiveness of the suggestions in obtaining the goal and how a new vision can be beneficial for the                  

region or city, rather than an accurate overview of the costs involved. By all means, economic                

feasibility has been taken into account. In this project, it is key to check what kind of innovations are                   

suitable for implementation in the real world, as the client described. Because we are working with a                 

very specific and tailored project, this required a very flexible approach and framework. A lot of                

research has been carried out to make the campus more attractive and greener (Gommers, 2015).               

However, the problem we address requires a broader view, by looking at what Zernike Campus misses,                

and by looking at how other campuses around the world have achieved showcasing sustainability on               

campus. This will serve to illustrate the opportunities to improve the visibility of the campus and will                 

be discussed further in later chapters.  

 

3. Approach  

The aim of the project is to find out which alterations and additions can be made to current                  

development plans at Zernike Campus to incorporate sustainability as a unifying vision for all users of                

the campus. To approach our project in an adequate way we applied the following structure and                

methods. To answer the main research question we use multiple subquestions, these can be found in                

Appendix A.  

 

Chapter 4 outlines the people aspects of this project. This chapter will give insights about the different                 

actors’ impressions of the campus, their interests in the project and their influence. To determine               

these aspects an actor analysis is conducted, by creating an actor matrix (Appendix B). Throughout               

the project, we set up meetings with some of the actors, in order to discuss with them and to get their                     

view on the issue. The transcripts of these interviews can be found in Appendix C. Chapter 5 outlines                  

comparative case studies to see how other campuses showcase themselves and their innovations. The              

provided suggestions regarding a future vision for the campus will be substantiated with scientific              

literature. Chapter 6 encompasses an analysis of the space at campus to set the physical boundaries                

within which we could work. The currently present elements on campus and those which are likely to                 

be implemented in the future are determined. By performing a SWOT-analysis, based on maps and               

fieldwork, the various possibilities and pitfalls of the site are specified. Furthermore theoretical             

research and meetings with stakeholders led to the exploration of current and future plans. Taking               

into account the set plans and guidelines, the synthesis of these findings allowed to make tailormade                
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solutions and to minimize spatial interference. In chapter 7 possible solutions for giving completion              

on the main research question are presented. The aim is to create a coherent vision which all actors on                   

campus will embrace. In order to achieve this goal, three goals were collectively determined in the                

project group when setting out all different expectations and wishes for this project, considering the               

wishes of the client and pre-collected information. A schematic overview of how we aim to create this                 

vision is shown in Figure 1. By reflecting on, and analyzing the aspects determined by previous                

chapters we will give an extensive overview of which changes are most suitable to Zernike Campus,                

and why. 

 

The three goals 

Sustainable synergy 

Our first goal will be to apply relatively small, complementary innovations with high visibility that will                

be incorporated into existing plans. These innovations will be beneficial for both biodiversity and              

climate adaptation. We wish to enhance the overall attractiveness of the campus for its visitors so the                 

campus can function as a showcase for the world of tomorrow. By applying these innovations, we aim                 

to give visitors and users an immersive experience of sustainability. The goal is to make sustainability                

something you expect rather than something to strive for. 

Storytelling 

The second goal is to create a storyline that reflects the vision of Zernike Campus. The storyline should                  

embody the campus’ beliefs, while at the same time making it a place of interest for its visitors.                  

Storytelling will enhance interaction between the campus' visitors and our proposed interventions, as             

well as raising awareness about sustainability. It is thus our goal to make the unseeable seen in                 

innovative ways.  

Social cohesion 

The third goal is the creation of a unified identity of Zernike Campus, to improve cohesion and work                  

towards a unified goal. In order to convey a coherent and consistent message about sustainability, the                

campus needs to function as a unit, rather than different parties separated spatially and              

communicationally. By successful cooperation and interaction, emergent properties arise. Allowing          

people to congregate and share will contribute to the unification of the campus, bringing together               

different parties under a single vision.  

  

    Figure 1 - Schematic representation of the vision (Own design, 2020) 
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Lastly, our proposed interventions will be substantiated with a multi-criteria analysis (MCA), which             

can be found in Appendix E. This MCA will give an overview of how our proposed solutions are tested                   

against several criteria that are deemed relevant. Chapter 8 comprises recommendations for the             

clients and the final advice that is deducted from the results of the MCA. Finally, chapter 9 consists of                   

a discussion.  

  

4. People analysis 

4.1 Stakeholder analysis 

There are multiple actors that have an interest in this project. The client who proposed this project is                  

the organisation Campus Groningen, which is the overarching organisation of the campus, connecting             

the present businesses and knowledge institutes and taking responsibility for maintenance on            

campus. They also have a high influence in decision making and developments that occur on-site and                

will be the organisation we report back to with our final advice. Campus Groningen works with the                 

Beta Science Shop on projects on the campus as a way of connecting society to the university. Other                  

directly involved parties are the municipality of Groningen since it is a partial owner of the                

Zernikelaan and responsible for the developments on the site. The businesses on campus, the              

University of Groningen and the Hanze University of Applied Sciences are looking for ways to enhance                

the attractiveness of the campus and showcase their innovations, making them highly interested in the               

developments on campus. Lastly, the users of the campus play an important role here, consisting of                

students, employees and visitors.  

 

To understand who this project directly and indirectly affects, we conducted a stakeholder analysis              

(Appendix B). On the two axes are interest and influence, and we placed the relevant actors                

accordingly. Campus Groningen unsurprisingly was the most influential and interested in our project,             

the least influential and interested were the civilians and neighbours. 

 

Our target audience for this project includes the students who spend their days at campus, the                

professors, businessmen and any other visitors of the campus. Ideally, the campus should be a place                

where these individuals can enjoy their time outside lectures or working days. Furthermore, the              

campus should be a place where these groups can connect with each other. The expectations and                

wishes of the target group are a functional, attractive campus where they can study or work. It needs                  

to have a pleasant working environment where they can be productive.A campus where they can enjoy                

themselves, have food and broaden their horizons. Furthermore, a place where students and employed              

people can connect and meet. Therefore, innovations, which would allow this to be a more fluid                

process, would suit the campus the best. 

 

4.2 Impressions of the target group 

The survey used in order to get an overview on the impressions of students using Zernike Campus is                  

conducted by Jeroen de Groot, Joep Fabian Kwak and Wouter Oosterveld for their thesis on Zernike                

Campus, “Onderweg naar leefbaarheid en een stimulerende leeromgeving”. The population this           

questionnaire was distributed among is students that are visiting Zernike Campus, which are 30,900              

students. In the research, only Dutch students were looked at. The students are reached by posters on                 
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campus, making sure every student has the same chance of contributing to the sample. There are 385                 

respondents on the questionnaire (De Groot, Kwak and Oosterveld, 2015).  

4.2.1 Positive impressions 

One of the positive impressions on Zernike Campus is the outside places, such as parking spots,                

streets, parks and squares. 36% of the respondents give a 7/10 to outside places. The average grade of                  

all 385 respondents is a 6,46. Furthermore, most respondents think the cycle paths are comfortable               

and safe and they think it is safe to cross the roads on Zernike Campus. Moreover, according to the                   

participants, the distance between bus stops and educational buildings is sufficient. Lastly, 60% of the               

respondents think there is enough green on campus and 70% of the respondents think there are                

enough waters on campus (De Groot, Kwak and Oosterveld, 2015). It needs to be considered that                

outcomes might have been different in current times since a lot has changed on campus since 2015                 

regarding green and outside places.  

 

4.2.2 Negative impressions 

From these results, it can be concluded that there is a need for shelter possibilities, mostly at the                  

Zernikeplein and Nijenborgh bus stops. 72% of the participants do not use the public outside space as                 

a meeting place and 71% do not use it as a place to relax. Most of them think the range of food and                       

beverage places outside of educational buildings is not good. However, there is now a food court which                 

has been built since then, so the demand for such has perhaps gone down. There is still room for the                    

implementation of sustainable food alternatives. Surprisingly, 58% of the respondents are not in need              

of one central meeting place on Zernike Campus and 30% would want to live on Zernike Campus.                 

Only 57 of 385 respondents think that there is not enough green on campus (De Groot, Kwak and                  

Oosterveld, 2015). However, when was asked what the students were missing in the public areas on                

campus, responses included: sitting places, eating and drinking opportunities, greenery, shelter,           

infrastructure, meeting places, squares, parks, parking spaces and study places, which seems rather             

contradictory to the gathered statistics. Next to this, it was asked how the students experienced the                

campus. Students explained that the campus is a place where you go to study and that they would only                   

want to stay longer if it would have more ambience. Also, the respondents mentioned that there is a                  

lack of sitting spots in public places on campus, especially sitting spots outside in order to enjoy the                  

sun in groups or to do group work. So, more picnic tables or benches outside could be a solution for                    

this, ideally with power supplies and shelter. Moreover, 29 students think that there should be a                

terrace on campus or a place to meet after lectures or practicals (De Groot, Kwak and Oosterveld,                 

2015). 

 

5. Identity formation on campuses 

It is an acknowledged phenomenon that campuses hardly ever apply the innovations developed by              

their people (Sustainable Campus, n.d.). At Zernike Campus, knowledge institutions generate ideas            

and create human capital, innovations are being tested at testing sites and labs, and businesses take                

new technologies into practice. One of the aims of this project is to find a way to make this visible to                     

the outside world. Therefore, we look at the identity of Zernike Campus and we look at other                 

campuses and how they sustain their image or vision physically on site. Since Dutch campuses have                

more similarities than foreign campuses in terms of spatial configuration and organisational            

arrangements, mostly these are taken into account. However, it needs to be considered that there are                

large differences between functions and parties on campuses. In contrast to many other campuses,              

Zernike Campus houses more than one knowledge institute, as well as companies and organisations.  
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Currently, Zernike Campus has several different aims. For example, Campus Groningen mentions            

Zernike Campus focuses on energy, chemistry, life sciences and big data (Campus Groningen, n.d. c).               

A promotional video from Campus Groningen also added digital economy, healthy ageing and             

agri-food to this list (Campus Groningen, 2020b). The focus here remains rather technical. The              

companies located on campus are predominantly technical companies, specialising in industrial           

engineering, data storage, food technology, biobased chemistry and energy (Campus Groningen, n.d.            

a). So, as Campus Groningen states itself, the focus is on pure science and engineering (Campus                

Groningen, n.d. b).  However, they acknowledge a broader scope than this too: 

 

 

The different parties on campus have different focuses too. The University of Groningen mentions that               

it aims to contribute to the fields of chemical engineering, nanotechnology, materials science and              

astronomy (University of Groningen, 2020a). The overarching profiles here are Energy, Healthy            

Ageing and Sustainable Society (University of Groningen, 2020b). Hanze University of Applied            

Sciences mentions its focus lies within the fields of energy, entrepreneurship and healthy ageing              

(Hanze University of Applied Sciences, 2016). The overarching theme here, is the focus on innovation               

within a wide scope of knowledge, sharing knowledge and creating human capital (Campus             

Groningen, n.d. b). Campus Groningen emphasizes its function as a breeding place for innovation.              

Moreover, as Zernike Campus consists of all elements needed from ideas to testing and in the end the                  

implementation of these ideas, this is considered an overarching theme.  

 

 

All innovations generated on campus     

contribute to the world of tomorrow, like the        

sign (Figure 2) tells which is located on a         

building site on campus. Taking this into       

account, the campus should not only be       

future-proof in its practices, but also in its        

physical appearance in a way that it takes        

into account current pressing developments.     

As climate change increasingly changes the      

intensity of weather patterns, interventions     

that improve resilience to extreme weather and help        

mitigate other environmental issues — such as heat islands and air pollution — are becoming               

increasingly important. Spaces like campuses should therefore combine their function of supporting            
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“Next to pure science & engineering our broad university also focuses on social             

sciences, humanities, medicine, business and law. Using this multidisciplinary         

knowledge we are able to bridge the gap between fundamental technical sciences            

and the needs of society.” (Campus Groningen, n.d. b) 

“We offer room for living labs and facilitate experiments – with the goal to give the                

start of innovation and the first pilot the platform they deserve. From beer coaster              

to lab table, from proof of concept to start-up.” (Campus Groningen, n.d b) 



 

social interaction and experimentation with complementary capabilities that increase the resilience of            

the site (Magnini, Butler and Morrell, 2018). 

 

5.1 Examples of other Dutch campuses 

A famous example of a Dutch campus with a coherent vision is Wageningen University. This               

university has a clear focus on nature and quality of life. This vision is clearly visible on campus in its                    

open, spacious and green design and individual buildings that represent a green image (Figure 3)               

(WURtube, 2019).  

 

 

Figure 3 - Campus Wageningen University (Wageningen University and Research, 2021) 

 

The university also aims to completely integrate sustainability in its operational management on             

campus, in which the Green Office has a say (Metselaar, n.d.). To reach such a goal, all public and                   

private partners on campus collaborate. Companies on this campus have the same focus as the               

university, specializing in agro-industry, nutrition, biobased economy and healthy environments          

(Wageningen Campus, n.d. b). It is relevant to mention that Wageningen University evolves around              

sustainability as this university is specialized in offering studies related to sustainability. Also,             

Wageningen University consists of only one university and one faculty consisting of five sections,              

which is not the case on Zernike Campus.  

 

 

Another Dutch university aiming for such partnerships on campus is the Technical University of Delft,               

which initiated the Green Village on campus, a place that gathers students, researchers and small and                

medium-sized enterprises to work on innovative sustainability challenges (Timmer and De Werk,            

n.d.). The environment of the campus consists of innovative architecture and modern networks             

embedded in green structures. An impression can be seen in the pictures below. Just like they do at                  

TU Eindhoven, it could be said that: “they practice what they teach” (Eindhoven University of               

Technology, n.d.). TU Eindhoven aims to be one of the most sustainable universities in the               

Netherlands and has therefore developed a green and sustainable campus by making it accessible for               

pedestrians and cyclists and implementing smart energy systems (Eindhoven University of           

Technology, n.d.).  
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“On Campus Wageningen we know that sharing knowledge is just as important as             

developing knowledge. We are convinced that’s the key to innovative solutions for            

current global problems.” (Wageningen Campus, n.d. a) 



 

Figure 4 - University of Delft (TU Delft, 2020) Figure 5 - University of Delft (Mediacommissie OWee, 2017) 

 

The three campuses mentioned above have in common a strong identity of a university which               

functions as a foundation for the identity of the campus. The University of Delft and Eindhoven are                 

technical universities, whereas Wageningen University is particularly a university with an overall            

focus on life sciences. This is different from the University of Groningen.  

 

Lastly, we look at the University of Nijmegen, since it has a more similar profile to that of Groningen.                   

This university feels great responsibility in addressing sustainability in its education (Radboud            

University, n.d. b). It envisions the same for its campus, and over the past years, it has implemented a                   

swale (depressions in the landscape designed to catch stormwater runoff) and several more water              

infiltration systems as well as the placement of bat boxes, insect hotels and wildflowers (Radboud               

UMC, 2020). The campus aims to make a cohesive whole of the buildings and a landscape of grass,                  

paths, and trees (Radboud University, n.d. a). 

 

 

  

 

What all of these campuses have in common with Zernike Campus is the strong focus on innovation,                 

co-creation and the incentive to work on a more sustainable future. Thus, this chapter provided some                

examples of how we can get inspired by other campuses for an attractive outside environment on                

campus.  

 

6. Spatial analysis  

This analysis defines the different types of land use at Zernike Campus and the already existing plans                 

for development. Zernike Campus is situated in the north-west of the city of Groningen. The campus                

covers a surface of 202 hectares, of which 187 are land and 15 water (AlleCijfers, 2020). It is a campus                    
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Figure 6 -Wildflowers University of Nijmegen (NL       

bloeit, 2018a) 

Figure 7 - Wildflowers University of Nijmegen (NL bloeit, 2018b) 



 

consisting of several faculties of the University of Groningen, and faculties of the Hanze University of                

Applied Sciences in the south. Other research institutions and around 150 companies are located in               

the north of the campus, including successful and growing companies, innovative entrepreneurs and             

even start-ups (Trell et al., 2017).  

 

With combining desk research by reading through already existing plans for the campus, and an               

on-site investigation, we were able to create a clear image of the campus considering its different                

spatial elements. A field trip was performed to compose our own perspective of the Campus. Various                

SWOT-analyses were performed (Appendix D), to structurally process our findings. The goal of             

combining these insights is to determine potential locations for innovations and to become aware of               

the development plans and principles applied on campus, as the latter might obstruct the              

implementation of the suggested solutions listed in chapter 7. 

 

6.1 Field trip findings 

Our client asked us specifically to pay attention to how we feel about Zernike Campus when we visit it                   

and whether we find it an attractive place to be. During the field trip, it was brought to our attention                    

that Zernike Campus has some buildings that seem to address climate adaptation and mitigation. For               

example, the Linnaeusborg with its green roof and the Energy Academy with its solar panels and                

greenery inside the building. Furthermore, Zernike Campus soon welcomes the new Feringa building             

to this list of sustainable buildings as well. We argued: having buildings on campus that actively                

showcase sustainability will raise awareness among visitors for climate change, as well as the campus’               

function in innovations. On the contrary, the majority of buildings on campus do not reflect               

sustainability innovations as well as being aesthetically unattractive in our opinion. Examples of             

buildings like this are the Nijenborgh building, the Duisenberg building and the eastern part of the                

Kapteynborg. 

 

When walking around we noticed that even though most of us visit the campus daily, we had seldom                  

visited the north of the campus, and because of that, we were not aware of all the businesses present.                   

Another notable point is that the connection between the buildings is lacking. This lacking connection               

has two noticeable effects: isolation and therefore low visits of interesting locations which have an               

active showcasing function; BuildinG, EnTranCe or Energy Barn. This issue arises as there is a large                

plot of empty land between this area and the south of Zernike Campus. The second is a low rate of                    

social connection between the users on campus. In our view, this occurs mostly due to the low amount                  

of genuine, attractive places and the spatial obstruction of existing public spaces (east Kapteynborg).              

Opportunities potentially lay within creating incentives for users to visit the northern part of Zernike               

Campus and in creating a more cohesive campus by spatial improvement. 

  

During the field trip, we assessed the traffic network situation integrated within the campus. There is                

a very well established bus route which regularly circulates within the campus, allowing students easy               

access at all times. We researched and witnessed the construction works on safer cycling paths               

throughout the campus; something highly essential with large numbers of students attending the             

campus on bicycles (West8 Urban Design & Landscape Architecture, 2014).  

 

Currently, one of the biggest downfalls to this campus is the lack of pedestrian walkways available.                

The majority of the time we found ourselves walking on either the bike paths or the road, which with                   
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the lack of both cars and bikes due to the pandemic measures at the time, still felt very unsafe. We felt                     

this is something that could be easily changed, with connecting walkways between green areas, users               

would be able to walk around more easily. Fortunately, this issue is already being addressed in the                 

plan of the Zernike promenade, which will be elaborated on later in this chapter. However, whether                

this issue will be solved for the west side of the campus remains questionable.  

 

6.2 Current plans for Zernike Campus 

In order to identify tailormade solutions for the desired outcomes and to reduce interference among               

future plans, it is important to look at what guidelines for spatial development are already in place.                 

The municipal vision related to the development of the Zernike Campus focuses on the following               

points (Gemeente Groningen, 2019): 

 

1. Better integration of the parts to a single, coherent Zernike Campus Groningen.  

2. Improve the connections between the north and southern part of the area.  

3. Redevelopment of the southern part to create a recognizable campus.  

4. Apply complementary action on the science business park to create an interconnected zone             

for businesses and educational institutions. 

 

To make these guidelines more specific, in       

2014 the steering committee of Campus      

Groningen came up with a master plan for        

Zernike in collaboration with West8, an      

international office for urban design and      

landscape architecture. This master plan     

outlines the tasks for the development of the        

campus, with the desire to make it a safer and          

more attractive environment as a whole entity,       

instead of the north and south being separated        

distinctively (West 8, n.d.). With this plan       

-and several additional ones- being executed,      

various buildings and sites on campus are       

currently under construction. Whether or not these plans are successful, remains to be seen. Many of                

these plans have not been brought to fruition yet, and the usage of the campus is currently not                  

representative of what it is like normally, without the presence of a pandemic.  

 

6.2.1 South of Zernike Campus 

The Nijenborgh building is going to be demolished in the upcoming years and will be replaced by the                  

Feringa building, the first stages of which are planned to be complete in 2022 (University of                

Groningen, 2020a). This is why a large part in the southeast of the campus is still under construction.                  

When the new building has replaced the former, the entrance to Zernike Campus will have changed                

rigorously since the replacing building is placed further from the road making the area more spacious.                

Unfortunately for biodiversity, a significant amount of trees are planned to be removed from the               

adjacent ‘Paddebosje’ to ensure the visibility of the new building. 
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The space around the Duisenberg pond is meant to become the green heart of the campus (University                 

of Groningen, 2018). However, since the food court has been built in front of Kapteynborg the trees                 

that were initially planned to be placed there will not fit in the area anymore like it was envisioned in                    

the original plan (Figure 8).  

 

6.2.2 Zernikelaan 

Another relevant development for this project is the reconstruction going on at Zernikelaan and              

Zernikeplein (Gemeente Groningen, 2020). The main goal of the developments around Zernikeplein is             

to make the traffic flows in this area safer (Campus Groningen, 2020d). The plans incorporate               

changes in the infrastructure along the main axis of the Zernikelaan. A connection for cyclists and                

walkers between south and north was missing here, which is being constructed now along the               

Zernikelaan. This particular path is meant to enhance the accessibility to the north of the campus and                 

create a more unified campus by connecting the south and the north.  

 

The Zernike promenade is a wide strip in which existing and new trees in combination with a walk and                   

cycling path will be a continuous and attractive connection of 1,600 meters through the campus               

(Figure 9). This aims to solve the problem of unsafe walkways as was also experienced during the field                  

trip (6.1). For this promenade, trees had to be removed and are replaced with new trees. The                 

promenade will be accompanied by several flower containers (Figure 10) to lead the way for cyclers                

and for users to congregate. 

 

Several other plans have been released by Campus Groningen concerning mobility, transportation and             

spatial development at Zernike Campus (Amsing, n.d.; Gemeente Groningen, 2020). These plans can             

be seen as an incentive for strengthening the storyline relating to our vision.  

Examples of these plans are: 

● Improve road signs and entrance to improve accessibility and visibility 

● Increased quality of sidewalks and bicycle paths 

● Central parking place for Zernike North and one for Zernike South (to move towards car-free               

Zernike) on ground level  

● Implementation of solar roadways and CO2 absorbing asphalt  

● More room for the living lab, recreation, green, cycling, walking 

● Making a new logo that fits with the new image with the aim to receive the BREEAM-NL                 

certificate (sustainability certificate for the built environment) (BREEAM-NL, 2021) 

● A stand/staircase open to the public at the Willem-Alexander Sportcomplex 
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Figure 9 - Visualisation promenade (West 8 Urban Design &          

Landscape Architecture, 2014)  

Figure 10 - Flower containers (Gemeente Groningen, 2020) 



 

6.2.3 North of Zernike 

The master plan of West8 acknowledges the fact that the north of Zernike Campus is too much of an                   

open area, separated from the busy heart of the campus in the south. The master plan aims to create a                    

more attractive environment in the south by using natural features. This particular intervention is              

inspired by the estates in the province, which entails using borders of green and waterways in between                 

plots. For the north of the campus, some rules and regulations have been set out. For example, the                  

forecourts need to adhere to the regulations of Zernike Campus by including grass with solitary trees.                

As emphasized in the quote below, the master plan aims to bring about a green campus character.                 

This will contribute to the unification of the two regions by providing a uniform environment.               

Furthermore, recreational facilities in the north like greenery could attract people from the south.              

These development guidelines surely are in line with the vision proposed in this report.  

 

 

7. Proposed interventions 

In the early stage of the development of this advice, several desires and wishes of the client were                  

communicated to us. As also reported in the introduction, these vary from providing the Zernike               

Campus with innovative ideas to promote and support its sustainability image, improving the             

livability on campus for its users and visitors, and to improve the connectivity between the various                

buildings present. In consultation with the client, it became clear that our product should act as                

initiator for agenda-setting. In order to come up with suitable interventions to meet the desires, we                

decided to reshape these, and create a new vision. A new identity that Zernike will stand for in the                   

future. Thus, a storyline which reflects the innovative image of Zernike Campus. Not only to showcase                

its beliefs and actions but also to attract students and visitors to return to the campus as a place of                    

interest: 

 

The three biggest challenges on which the vision was built, were determined based on combined               

insights obtained from the client meetings and in consent within this consultancy group, which are               

listed below: 

1) Inadequate physical application of research and development: the campus shows          

too few innovations relating to sustainability which are present inside the institutes and             

businesses for users to interact with. 

2) Poor visibility of innovations; the lacking possibility to interact with sustainable           

innovations on campus causes users to lack awareness and appreciation of sustainability. 

3) A lack of cohesion; lack of attractive outside spaces for users to meet, and missing               

interaction between the different users (interdisciplinary or entrepreneurs with students). 
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“It is mainly important to, by means of the setting and integration of the buildings,               

to bring about a green campus character. A unified green image is being aimed for               

in the transition from the plots to the public area.” (West 8 Urban Design &               

Landscape Architecture, 2014, p. 36) 



 

Combining these challenges led to the synthesis of the following development vision: 

 

The vision, which is mostly focused on sustainability, is aimed to be conveyed among the users. Users                 

of the campus will be involved in this vision which aims to create a more coherent campus in which                   

students, teachers and businessmen will be connected by the overarching identity. Such a vision needs               

to be considered in future development plans of the campus. Zernike Campus functioning as a               

stepping stone to the world of tomorrow can be this overarching identity which is sought for.  

 

With the proposed innovations, the user is stimulated to connect and start conversations about topics               

on sustainability and innovations. Besides, they will be encouraged to take action and start new               

projects to stimulate the process of making the campus even more sustainable. Ultimately, users will               

become familiar with ongoing innovations at Zernike Campus and will possibly even be inspired to               

take steps towards a more sustainable campus and world when Zernike Campus makes it so clear that                 

this is needed in the world of tomorrow. Capra and Luisi (2014) argue that the well-being and even                  

survival of humanity is dependent on people’s “ecological literacy” – which is described as the ability                

to understand the basic principles of ecology or sustainability, and to live accordingly. This means that                

ecological literacy must become a critical skill for future leaders and professionals in all spheres, and                

should become the most important part of education, especially at the educational level of these future                

leaders (Capra and Luisi, 2014). Another valuable concept is the Schumacher College, founded in              

1991. This institute has grown to become a leader in teaching interdisciplinary groups of students and                

entrepreneurs in ecology in a variety of ways. At the college there is widespread room for deep and                  

challenging discussions in a safe environment (Capra and Luisi, 2014); something which could highly              

enhance innovations at Zernike Campus. To improve the awareness and appreciation of sustainability             

there is a desire to “make the unseeable seen” - thus to increase ecological literacy. Increasing                

ecological literacy is essential for the world of tomorrow.  

 

The solutions to support and embody this overarching vision are explained in threefold: 

1) Paragraph 7.1 presents the solution to the first problem, to enhance biodiversity and climate               

adaptability on campus 

2) Paragraph 7.2 presents the means suggested to transfer this particular story and in order to tackle                 

the second challenge 

3) Paragraph 7.3 presents the solutions to the third issue, as these innovations are to increase social                 

cohesion on campus.  

All innovations are assessed in a multi-criteria analysis which can be found in Appendix E. 

 

7.1 Sustainable synergy  

In the previous chapter, spatial elements and development guidelines for Campus Groningen were             

outlined. To these, several complementary interventions can be added to make the campus leading in               

a sustainable future. Enhancing biodiversity and climate adaptive measures is most important in this              

regard. The following chapter elaborates on what interventions we deem interesting and potent to              
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Zernike as a representation of the world of tomorrow, by adding small, complementary             

innovations with high visibility that can be incorporated into existing plans, making the             

unseeable seen and hosting social cohesion and collaboration to improve the awareness            

and appreciation of sustainability. 



 

enhance the interaction between nature and the campus. Most innovations presented were selected on              

their own particular visibility and presence in the public space. Less visible innovations can be made                

more visible through interventions mentioned in 7.2 and 7.3.  

 

7.1.1 Green roofs and walls 

Implementing more green in urban structures often requires large amounts of space. However, this              

does not always have to be the case, as green roofs and green walls allow for greener constructions                  

without making significant changes in the urban environment. Green roofs work very well not only for                

retaining water but also as a buffer layer, which allows proper thermal regulation of buildings (Ksit                

and Majcherek, 2016). These roofs contain sedum, which is a type of vegetation with water-storing               

leaves. Rainwater is collected from the sedum roofs and can be used for flushing the toilets in the                  

buildings. Not only is sustainability increased, but biodiversity also, as it attracts insects and birds               

(University of Bedfordshire, 2020). As mentioned in the spatial analysis, the built area on Zernike               

does not support biodiversity well enough, which makes this an intervention to consider.  

 

The picture below shows an already existing green roof on campus, that of the Linnaeusborg. There                

are several other buildings at Zernike for which a green roof would be a possibility. These green roofs                  

would need indigenous plants to enhance local biodiversity. Roof and wall vegetation can be applied in                

different intensities, ranging from coarse wasteland vegetation (extensive) to higher succession levels            

(intensive) (Mayrand and Clergeau, 2018). Different types of intensities support different types of             

ecological communities. Even extensive green roofs could thus support high biodiversity, as it             

provides habitat for wasteland species ((Mayrand and Clergeau, 2018). Possible locations for green             

roofs could be: 

Table 1- Overview of possible locations for green walls 

 

 

Figure 11 - Green roof Linneausborg (InHabitat, 2012)         Figure 12 - Green roof container (R One Studio Architecture, 2011) 
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Where Address Owner of building 

Container buildings Zernikepark Campus Groningen & StartupCity 

Tilted roof at entrance of 

Brasserie Zernike 

Zernikepark 4 Brasserie Zernike 

CliQ SwissTech B.V Zernikepark 6-8 CliQ SwissTech B.V 



 

Campus Groningen had meetings about developments on the campus on June 25, 2020, and on               

September 7th, 2020. These meetings resulted in several interesting ideas, of which one was the               

placement of green walls (Campus Groningen, 2020a). Green walls have proved to be a habitat that                

supports biodiversity but the role of green walls and roofs in urban wildlife corridors remains               

questionable (Mayrand and Clergeau, 2018). On Zernike, they would therefore mainly function as a              

showcase for sustainability, since they add significantly to the green appearance of an area. Since               

many buildings of the campus have distinct forms and lines, many of them will not be suitable to add a                    

green wall onto. However, there are some potential buildings on which a green wall would possibly be                 

suited as some do not reflect a sustainable image, as mentioned before. These possible locations for                

green walls are situated centrally on the campus because the visibility of these innovations is essential.                

Below (Table 1) some possible locations for green walls are listed.  

 

Table 2 - Overview of possible locations for green walls  

 

The pictures to the right show some examples of         

green walls and roofs. In order to enable interaction,         

partial coverage is also possible, like in Figure 13.         

The Duisenberg building might be suitable for the        

implementation of green walls when we look at the         

example shown in Figure 14 and 18. 

When looking at the implementation of green roofs        

and green walls more research needs to be done, for          

example on the load capacity of the roofs and what          

vegetation of the walls of roofs would add to the          

biodiversity on the campus (Bauder,2020). This      

might very well be investigated as a part of         

educational programs. As green façades can be attached        

to existing walls or built as freestanding structures, this         

type of green walls would be most fitting for Zernike Campus. Also, green facades require less                

intensive maintenance (Sharp, 2007). Even though such innovations are relatively expensive, and            

benefits are often intangible, it needs to be considered that the municipality of Groningen provides               

subsidies for green roofs to owners of buildings. The subsidy can go up to 30 euros per square meter                   

(Manso et al., 2021; Gemeente Groningen, n.d.).  
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Where  Address Owner of building 

Brick walls Kapteynborg Landleven 12 University Real Estate  

Backside brick walls van    

Doorenveste 

Zernikeplein 11 Hanzehogeschool Real 

Estate 

Demcon advanced electronics Zernikelaan 6 Waarborg Vastgoed 

Avebe Innovation Center Zernikelaan 8 Avebe  

Duisenberg building Nettelbosje 2 University Real Estate  

Engineering-faculty 

Hanzehogeschool 

Zernikelaan 17d Hanzehogeschool Real 

Estate 



 

 

7.1.2 Water walls 

At the ‘proeftuin’ at Zernike, an innovation for vertical water retention is developed and displayed on                

site. This water wall (Figure 15) is a climate-adaptive measure as it stores water on a wall, allowing                  

excessive water flow to be retained within the piping providing relief for sewage systems (Oosterhuis,               

2020). An advantage of water walls is that they have a malleable appearance. To bring this innovation                 

past the test site, implementation on another building at campus would increase its scope. Right now                

the innovation is only placed on a container building at the ‘proeftuin’, but this innovation would be                 

suitable for several hotspots. Two possible locations are the Start-up City at Kadijk owned by Campus                

Groningen, and the lower front parts of the Marie Kamphuis Borg, owned by the Hanzehogeschool               

Groningen. 

To this, a more colourful design could be added instead of the grey piping, because grey does not stand                   

out very much to the public within an urban area like Zernike Campus. A possible pitfall of                 

implementing such an innovation would be that building regulations would not allow these kinds of               

innovations when water is being retained on a bigger scale, as the project team of the water wall                  

mentions (Oosterhuis, 2020). Which was also the case on Zernike Campus in the past (Van Dijk, 2021,                 

Appendix C). However, in our opinion governmental bodies are more          

and more willing to make exceptions for this kind of innovative           

measures when they enhance climate adaptation, which is necessary for          

a climate-adaptive future. 

 

7.1.3 Sustainable mobility infrastructure 

As mentioned in chapter 6, considerable development is made         

regarding sustainable mobility on campus. However, the infrastructure        

on the campus itself can be improved in terms of using sustainable            

components and materials. An idea for an innovation enhancing         

biodiversity on campus would be to change the bus stops to green bus             

stops (Figure 19). This innovation would be very beneficial to the bee            

population in the Netherlands since more than half of all bee species in             

the Netherlands are under threat. Utrecht set the example for these           

green bus stops, covered with grass and wildflowers on the roof           

(Figure 16). Such an innovation supports biodiversity by        

attracting insects as well as capturing fine dust and storing rainwater. The bus stops are mainly                

composed of sedum plants, which makes the green roofs require little water and maintenance to               

survive (Neira, 2019). Knowledge about such practices is present at campus when ecology students              

and designers of the BuildinG ‘proeftuin’ are involved. 
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Figure 16 - Green bus stop Utrecht (Clear Channel, 2019)   Figure 17 - Green canopy (Own picture, 2020) 

 

Green bus stops are mentioned here rather than among the green roofs, as ownership of bus stops is                  

similar to that of other infrastructure. Their combined ownership of the municipality, OV-bureau             

Groningen-Assen (the executing company for public transit), and the executive company for            

maintenance make consensus necessary. It has already been proposed in 2019 to replace or adapt all                

bus stops with green bus stops like is already done in other cities in the country (De Boer, 2019). The                    

greening of infrastructure could positively enhance the sustainability image of the involved parties and              

would allow Zernike Campus to function as a testing ground. 

 

Figure 18 - Impression green walls Duisenberg                                Figure 19 - Impression green bus stops (Own design, 2020) 

(Own design, 2020) 

 

Another opportunity to move towards more sustainable and especially climate-adaptive infrastructure           

can be found in permeable pavement. Permeable pavement consists of porous materials or structures              

where water can pass through. Various examples can be seen in Figure 20. Using these kinds of                 

pavement will help to absorb the excess overland flow, supplementing groundwater and relieving             

pressure on sewerage (Urban Blue Green Grids, n.d.). There are widespread opportunities to             

implement this at Zernike Campus, for example at the vast parking lots. Moreover, its variety of                

design possibilities makes it highly applicable in different settings such as streets, pedestrian routes,              

parks or squares. Parties responsible for such interventions on campus would be the owners of the                

streets, which are in case of parking lots often the University of Groningen or Hanze University of                 

Applied Sciences.  
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Figure 20 - Permeable pavement (Atelier GROENBLAUW, 2016) 

 

 

7.1.4 Habitat and cover vegetation 

Zernike Campus currently provides little shelter for animals across the different habitat the campus              

provides (Heijnen, 2019). More cover vegetation would allow small animals to establish themselves in              

the area. The grasslands at the campus are open areas of intensively mowed vegetation (Heijnen,               

2019). A lower mowing frequency would allow vegetation to grow taller, and provide cover for small                

animals. Especially during the spring months, mowing should be abstained from (Heijnen, 2019).             

Mowing should occur at set intervals, determined by the flowering periods of desired plant species.               

This will allow meadow birds to nest without being disturbed. Wildflowers and herbs will attract               

insects and other animals (Heijnen, 2019). Allowing ground vegetation to develop essentially means             

interfering less. Growth of vegetation such as hedges, hedgerows and groves all contribute to a               

diversity of ecosystems, ranging from grassland to forest (Gommers, 2o15; Heijnen, 2019). Leaving             

“rubbish” like fallen trees and fallen leaves will provide more cover and texture. By adopting these                

measures, habitat is created for taxa ranging from insects to mammals. To support animals like newts                

and lizards near water bodies, vegetation on banks needs to be dense and rough (Gommers, 2015;                

Heijnen, 2019).  

 

As Zernike Campus has rich clay soil, there is a risk that some vegetation species will dominate over                  

others (Heijnen, 2019). Soils with low nutrient content, especially low phosphorus concentrations,            

harbour high vegetative biodiversity (Zemunik et al., 2016, Rijkswaterstaat 1988). Removing or            

ploughing the nutrient-rich top layer of the soil exposes the poor lower layers of the soil, effectively                 

impoverishing the soil (Pywell et al., 2007; Schmiede, Otte, and Donath, 2012). On a large scale, this is                  

an expensive strategy. Sowing wildflowers are most practical in flower beds (Figure 21), where              

periodical maintenance and ploughing is necessary anyway, and on a smaller scale. For these larger               

areas, it is more practical to remove mowing products from the area, essentially removing nutrients               

from the ecosystem (Rijkswaterstaat, 1988, Snijders, n.d.). Some nutrients, like phosphorus, do not             
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Combining the desire of Zernike Campus to develop itself as the ‘proeftuin’ (testing ground) for               

innovations, the widespread knowledge of its users and the need for ecological development, an              

exceptional chance for increasing ecological literacy arises. The suggestions of 7.1.4 and 7.1.5             

address ideas which can be performed with interdisciplinary groups of students, led by the Zernike               

Ecology Project (ZEP). Where the ZEP is currently focussing on ecological research, education,             

outreach and biodiversity conservation, it’s scope would be significantly extended by           

introducing nature planning and creation. 



 

readily leach from the soil. This process can be accelerated by periodical fertilisation with nutrients               

that are already abundant in the soil. This improves the extraction rate of rarer nutrients, as plants                 

consume nutrients in certain ratios. (Snijders, n.d.; Pywell et al., 2007). Impoverishment is a lengthy               

process, and might not show results for several years, especially fertilisation (Heijnen, 2019; Pywell et               

al., 2007). The costs are limited, however, as moving mowing products is relatively inexpensive. For               

either method, sowing seed mixes or transferring plant material of desirable plant species is              

recommended, as it facilitates the establishment of the required vegetation (Schmiede, Otte and             

Donath, 2012). An impoverished soil has lower productivity (Zemunik et al., 2016, Rijkswaterstaat             

1988). As the main purpose of the land at Zernike Campus is construction and natural value, this does                  

not have to be a problem.  

 

Furthermore, the connectivity of different ecosystems can be improved. Zernike Campus is bordered             

by two nature reserves in the west and east. Connecting these nature reserves with Zernike Campus as                 

well as the Urban Ecological Structure (SES) allows more extensive migration through and to the               

campus. Good connectivity ensures that ecosystems maintain their diversity and its ability to             

supplement from other populations when there is a loss of biodiversity. In this way, a healthy                

population status can be maintained and fewer local extinctions will occur (Taylor et al, 1993). Locally,                

thickets are sparse at Zernike Campus and are mostly present at the edges of the campus. Smaller                 

thickets are scattered in more central areas. Generally, the thickets are not well connected and too                

small to support high biodiversity. Higher interconnectedness could improve the state of these             

thickets. Many of the target species for Zernike Campus prefer a transition from grassland to forest as                 

a habitat (Heijnen, 2019). Improving the connection between forests and grasslands could thus             

support a higher diversity of species (Figure 23). Locations where construction is prohibited anyway,              

such as the area surrounding the Center for Advanced Radiation Technology, are suitable for such               

unhindered nature development. The responsible parties for these suggestions differ. The more            

extensive nature areas in the north are mainly owned by the municipality (Appendix G), though the                

potential of the smaller plots on the south, mainly belonging to the knowledge institutions, should not                

be overlooked  
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Figure 21 - Impression flower bed with sign (Own         

design, 2020) 

Figure 22 - Grassland rich in herbs and wildflowers (Kroondomein          

Het Loo, 2017) 



 

 

Figure 23 - Drawing of the forest edge. Habitat for many of the target species of Zernike Campus is in the forest fringe and                        

forest mantle (Van Lierde, n.d.) 

 

Fauna tubes (Figure 24) could be installed, allowing small animals to cross (bicycle) roads or               

footpaths without disturbance. Small planks or bridges allow animals to cross ditches and streams as               

well. Connectivity between water bodies could be improved, for example by connecting the Aletta              

Jacobshal and Duisenberg ponds to the Reitdiep. Such measures improve the connectivity between             

different areas at the campus and with the surrounding region allow the animals to migrate and                

establish over a greater area. As most infrastructure on campus belongs to the municipality, these               

ecosystem corridors would be mainly their responsibility. 

 

 

More nesting opportunities for different animals contribute to higher biodiversity as well. Birds and              

bats often breed in nooks and crannies in old buildings. Modern buildings have relatively sleek walls                
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Figure 24 - Fauna tunnel in Beijum,       

Groningen (Fehrman, 2015) 

Figure 25 - Bat tower, designed      

by Ants of the Prairie (Phaidon,      

n.d.) 

Figure 26 - Peregrine falcon nest on Wakefield        

Cathedral, UK. Young (in nest) and adult       

(Gardner, 2015) 



 

and do not have the texture and shelter needed to be attractive as a breeding location. Bat boxes in                   

buildings could mitigate this problem. A bat hotel (a tower built to support bats) would be a highly                  

visible solution as well (Figure 25). To support nesting opportunities for birds, bird boxes provide an                

obvious solution. Artificial rock formations (nooks and crannies) on high rise buildings, industry, and              

other petrified structures could support nesting for birds adapted to rocky environments like the              

peregrine falcon and the swift (Figure 26). Insect hotels could provide nesting opportunities for              

insects. All these nesting opportunities need to be placed in a suitable environment, however. Nesting               

opportunities will not be successful if the environment does not facilitate raising offspring. The              

measures proposed to create a suitable habitat are thus prerequisites for these nesting opportunities              

to be successful. As nesting opportunities could be placed practically anywhere, all landowners have a               

shared responsibility for these innovations.  

 

As mentioned in 5.1, other campuses have applied innovative measures to improve biodiversity.             

Wildflower seed mixes, smart rainwater drainage, and other strategies have been tried and tested              

successfully. The risk of applying such measures is thus relatively low compared to completely new               

measures but will contribute to higher biodiversity and the image of a sustainable campus. The               

guidelines suggested here could be part of the unifying vision the campus has, allowing free               

interpretation and implementation of these suggestions depending on what the different landowners            

desire.  

 

7.1.5 Water Bodies 

The fieldwork suggested flora and fauna of the water bodies at Zernike are poor. Methods to increase                 

biodiversity and enhance the present ecosystems include increasing the vegetation at the sides of the               

ponds (Figure 27). There are two ways to do this: firstly, a gentle slope (<1:2) supports more                 

vegetation. A gentle slope with rich vegetation does not need as much bank protection, especially               

when reed is allowed to grow (Heijnen, 2o19; Van Breukelen et al., 2003). Secondly, two types of                 

terraces can be considered: riparian (“drasbermen”, max 10 cm above surface) and submerged             

(“plasbermen”, max 40-100 cm below surface) (Van Breukelen et al., 2003; Sollie, Brouwer and De               

Kwaadsteniet, 2011). The advantage of these over a gentle slope is that they can take up as much space                   

as is desired (although a minimum width of 1m is recommended) (Heijnen, 2019). Both banks support                

specific types of vegetation, which provides shelter to animals. Sloped terraces provide habitat for a               

wider range of vegetation. Level riparian terraces can function as a winter bed for animals like                

salamanders, which need still water for a winter bed (Sollie, Brouwer and De Kwaadsteniet, 2011).  

 

Figure 27 - Different types of natural banks (Van Breukelen et al., 2003) 

 

Water quality can be improved by installing a purification marsh or a helophyte filter. This type of                 

vegetation will remove nutrients from the water, which limits eutrophication and improves water             
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quality (Heijnen, 2o19). Even small purification marshes can have major advantages. For example,             

biodiversity is greatly increased by the attraction of waterfowl. Furthermore, the target species for              

Zernike Campus prefer nutrient-poor waters (Heijnen, 2019). Slightly sloped submerged terraces lend            

themselves well to helophyte filters (Sollie, Brouwer and De Kwaadsteniet, 2011). To a large extent, a                

more natural bank can be accomplished simply by adjusting maintenance policy. The expenses can              

thus remain low, as it is mostly about the timing of maintenance actions (Sollie, Brouwer and De                 

Kwaadsteniet, 2011). The silt removal policy is an important factor to consider, as silt contains large                

concentrations of nutrients which could prove toxic when released (Heijnen, 2019; Sollie, Brouwer             

and De Kwaadsteniet, 2011). For mowing of water plants, the release of grass carp is recommended.                

These fish are efficient and gradual consumers of plant material, eliminating the ecological shock of               

mowing with machines. Furthermore, the release of these fish can be 5-10 times cheaper than other                

forms of management (Peters and Van Emmerink, 2016). A suitable location might be the empty bank                

on the west side of the pond near the Aletta Jacobshal depicted in Figure 29. This should preferably be                   

done at banks that do not border roads to preserve the current protective purpose of guiding animals                 

away from the roads. Although the concrete walls, as can be seen in Figure 28, are not hosting any                   

vegetation at the moment, there might be a possibility of implementing green walls. If a choice must                 

be made, the bank that receives the most sunlight is recommended (Heijnen, 2019).  

 

Figure 28 & 29 - Pond near Aletta Jacobshal (Own picture, 2020) & Impression vegetated banks (Own design, 2020) 

 

Furthermore, small islands in the ponds could enhance wildlife. These islands could be fixed and               

constructed with sand, however, a cheaper and more flexible solution can also be found in floating                

islands. Besides this, connecting multiple ponds will be beneficial for biodiversity, these connections             

will then function as ecosystem corridors. A connection could be made between the pond near Aletta                

Jacobshal and the Duisenberg pond with a tunnel underneath the street, or even a connection could                

be established to the Paddebosje. An example of what the area could look like can be found in Figure                   

30. It can be expected that constructing a connection like this will be more expensive as                

infrastructural changes need to be made if the distance between water bodies is big. To increase the                 

opportunities for better access to the water bodies, an example could be taken from the current                

constructions at the Duisenberg pond where wooden decks are being constructed. This provides a              

place for people to spend time to relax and sit as well as providing a platform for fauna to enter the                     

water easily. We see an opportunity for a wooden deck or pier like this at the water body behind the                    

Linnaeusborg. Such amenities also enhance the connection between the different buildings on            

campus, which was mentioned as a problem before. The largest water bodies at campus have a clear                 

owner, for example the Duisenberg and Aletta Jacobshal ponds. The smaller water bodies often              

constitute the borders of different plots, and changes to these water bodies will require cooperation of                

their respective owners.  
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Figure 30 - Artist's impression of the Aletta Jacobshal and Duisenberg ponds with the suggested measures applied (Heijnen,                  

2019) 

7.2. Storytelling 

We are directing to an overarching vision which includes sustainable innovations at the campus,              

which is explained in this chapter. The goal of storytelling is to increase interaction between people                

and the presented innovations at Zernike. By presenting and implementing sustainability measures            

on-site as discussed in paragraph 7.1, the awareness of the visitors about sustainability will be raised.                

The vision, which is focused on sustainability, will be         

conveyed among the students. As a result, the students         

will be involved in this vision which will create a more           

coherent campus in which students, professors and       

working people will be connected through the overarching        

identity. On this campus, the visitors will be able to          

connect and start conversations about topics on       

sustainability. Besides, they will be encouraged to take        

action and start new projects to stimulate the process of          

making the campus more sustainable. As a result, all         

users will become familiar with the ongoing innovations        

at Zernike Campus and will be inspired to take steps          

towards a more sustainable campus and world. 

 

7.2.1 Informative signs 

A simple, affordable, yet effective way of teaching users         

about sustainability is to put several physical signs        

around the campus. With easy to understand icons and         

flashy designs, the signs should attract the user but         

simultaneously should convey a message quickly. These       

signs presenting sustainability facts at the specific       

innovations and asking self-reflecting questions to users       

could be a starting point in telling the story. With such           
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signs being present, users are challenged to think along but also to think about themselves whether                

their current lifestyle is as sustainable as it could be. Furthermore, the informative signs can have QR                 

codes on them to redirect the user to an extended information page teaching about the specific                

innovation. An example of how we imagine the signs being used can be found in Figure 32.  

 

Referring to the MCA (Appendix E), we predicted that the informative signs will have high visibility,                

will be inviting to the visitors and add to the visibility of other innovations. Furthermore, the signs                 

provide information on the innovations on the campus which will have a very positive effect on the                 

unification. Moreover, it will have no impact on the biodiversity and climate adaptation on Zernike               

Campus and the well being of the visitors. After doing some research on the prices of such information                  

signs, we found that the average price is around 400 euros, depending on its size               

(ReclameMaterialen.com, n.d.). However, taking sustainability into account this could become more           

expensive. The innovation is quite cheap, comparing it to the other innovations. 

 

 

Figure 32 - Impression informative signs (Own design, 2020) 

 

7.2.2 Sustainability Crash Courses 

To increase ecological literacy, one very practical and goal-oriented way is to arrange frequent              

sustainability meetings or crash courses. Inspired by the Schumacher College, these meetings focus on              

making people aware of the challenges, inspire participants and stimulate participants in executing             

their plans. These informal yet informative, meetings for sustainability guided by professors or             

departments like the Zernike Ecology Project can be arranged in shared rooms across the campus or at                 

buildings like the Energy Barn. These ‘Sustainability Crash Courses’ can be offered on the screens               

presented under ‘Smart & Social Technology’. Users on campus should be able to log in and sign up or                   

even make their meetings or proactive events via the ‘Campus Server’. Allowing such meetings to take                

place in the evenings or weekends could even enhance liveliness on site.  

 

As can be seen in the MCA (Appendix E), the visibility of the crash courses is highly dependent on the                    

amount and placement of advertising for them, therefore the courses themselves are rewarded lower              

on visibility. By keeping these sessions short and informal, the accessibility is aimed to be high and                 

inviting for people to join in their spare time or long lunch breaks. As there is plenty of social                   

interaction, joining these meetings can also add to people’s wellbeing and cohesion. The long term               

effects of raising awareness on sustainability could have a great impact on specific groups affecting the                
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Campus’ dynamics. - such effects can, ideally, have long term effects on biodiversity and climate               

adaptation on campus, or other locations in town as participants are stimulated to handle proactively.               

However arranging, managing and providing such crash courses will be costly as either extra staff is                

needed or buildings should be open for longer hours, there are some aspects which should be                

considered: Giving meetings on off-peak hours allows for room sharing and reduces the demand for               

extra space on campus, also this could enhance the liveliness and economic activity at night. Whereas                

the start-up costs for such meetings will be high, an overarching sustainability department on campus               

consisting of entrepreneurs, students and coaches could become self-organizing in the future. 

 

7.2.3 Smart & Social Technology 

Inspired by modern restaurants and the desire of Campus Groningen to become a Smart-Campus; we               

suggest touch screens at social meeting places ( 7.3.2) or places of interest. A potential name for these                  

boards could be: ‘Sustainabords’. These Sustainabords could show events, shared study rooms            

available across campus, meetings or offer quests from entrepreneurs to stimulate crossovers, which             

students and businessmen could use during the day. These poles can teach            

people about innovations which are showcased in the physical area. However,           

various innovations on campus are only known to those working in offices or             

labs. These screens should make all users up to date with the innovations or              

knowledge which happens ‘inside’ on campus to inspire themselves or each           

other. When not used, these computers could either show various          

sustainability numbers in a visually stimulating and interactive manner. Such          

numbers are about water saved, amount of kilowatts collected (as they are            

solar powered of course) or other real-time data. Even a live cam of bat              

houses and bird boxes could be viewed. All to increase ecological literacy and             

awareness of innovations. A second possibility is an energy-saving mode,          

which will be in such a way that the devices will not interrupt the animals               

living around the campus at night. 

 

The smart & social technology will, due to its visuals and a large number of               

opportunities on the devices, be very inviting and visible to the visitors.            

Besides, the devices will make the lives of the users a lot easier, for example               

by giving them the possibility to reserve study/meeting rooms on the campus            

which will enhance their work productivity. This will also have a positive            

impact on the cohesive effect since the computers will stimulate students to            

meet with each other and on the unification of the campus, as the devices will               

contribute to the shared vision on Zernike Campus. However, the costs of            

implementation and technical maintenance of these devices will be high, as these computers are              

solar-powered, energy costs can become even negative. Moreover, they need to be resistant to              

(rain)water, which requires them to be checked frequently. Since the devices will go on such a mode                 

that they will not disrupt the animals living around the campus, the computers do not have an impact                  

on biodiversity. 

 

7.3 Social cohesion  

The goal is the creation of a unified identity of Zernike Campus, to improve cohesion and work                 

towards a unified goal, which has emerged through interviews with the client. People demand more               
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than merely functional space. The Hanze and RUG, the students and the entrepreneurs, are from our                

view, far apart from each other, while they strive for the same goal: talent growth and innovation                 

(Strategic HR agenda., Every talent counts, 2017-2020). This will stimulate interaction between all of              

the students. However, we also aim for more interaction between students and other parties present at                

Zernike Campus, like bedrijvenvereniging WEST. Looking at the campus from a bird's eye perspective,              

the area is strongly divided in two parts, therefore a more mixed-land use of businesses and                

institutions is desired (Keizer, 2015). There is a need for better integration of the parts to a single,                  

coherent Zernike Campus Groningen. Thus, improvement of the connections between the northern            

and southern part of the area is necessary (Gemeente Groningen, 2019). The vision for Zernike aims                

to increase spatial quality by adding more value for its users, the future and experiential value. One of                  

the ways is by increasing intimacy on-site by spatial interventions. Other ways are by supporting the                

development of education, culture, recreational facilities and accessible green space.  

 

When looking at social cohesion, it is important to look at the individuals involved; so we look at social                   

identity. When social identity is salient, group members are motivated to realize group goals and               

norms and collaborate to advance group interests. Hence, teams perform well when a shared identity               

is cultivated and group norms encourage high productivity (Turner et al., 1987). The social identity               

theory states that individuals derive part of their self-concept from their group membership(s).             

Individuals are motivated to have a positive and distinct self-concept, thus they are also motivated to                

see their in-group as positive and distinct (‘us scientists’, ‘us bankers’). Using innovations to create               

such a cohesive identity will have beneficial effects on the users of the campus, so this is important to                   

strive for. 

 

Also relevant to cohesion is place identity. Place identity is the attachment someone forms to a                

geographical location, which gives the person a sense of belonging and purpose (Proshansky, Fabian &               

Kaminoff, 1983). Attachment to a place is two-dimensional: it can be either social/emotional, or              

physical/functional (Lin and Lockwood, 2014). An effective attachment is the result of a socially              

constructed response forming an emotional connection with the location, potentially partly           

constituting one’s identity (Lin and Lockwood, 2014; Grey & O’Toole, 2020). A functional attachment              

results from a place fulfilling one’s needs, caused by the ability to perform particular activities at the                 

location (Lin and Lockwood, 2014). To form such a functional place dependence, two requirements              

must be met: the ability to accommodate desired activities, and the awareness of alternatives. The first                

determines the quality of the place with regards to the person’s desires, and the second encompasses                

an element of judgement about the advantages of one place over another (Lin and Lockwood, 2020).                

Place identity can form in a specific location, or a type of location (Lin and Lockwood, 2020).                 

Significance of a place arises from the relationships between personal, social, and biophysical             

perspectives (Rogan, O’Connor and Horwitz, 2005). So to establish a place that is significant to               

people, these people need to experience place identity. The activities people expect and desire to               

perform at the location need to be provided.  

 

A community is a collection of people who interact in the same environment. Community building and                

place identity building is thus the goal that we focus on. For a digital community, you need responding                  

to each other's comments, side conversations and rise of new topics that indicate the existence of a                 

common purpose or mission. It can lead to campus-wide engagement. When setting up something like               

this it is important to involve the people that will form the audience/user of the platform. Social media                  
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provides tools to stimulate new ways of thinking, communication, collaboration, creativity,           

convergence.  

 

 

With this knowledge, we can move forward in innovations which embrace these aspects and try to                

create a pleasant environment for all users of the campus with a social node for them to connect to. 

 

7.3.1 The Zernike App 

As mentioned in 7.2.3 ‘smart & social technology’, online platforms not only allow storytelling of the                

campus to take place but also aid the development of social cohesion between those on site. This will                  

be done by allowing a space for students, teachers, businesses and scholars to interact and exchange                

information and ideas. Currently, the reservations of study spots, books, sports courts are all done via                

different websites. With an app, all these functions could be combined and used at one platform. The                 

addition of ordering food at the food court could also be included, as well as news articles about                  

everything that is new on campus. Also, it could outline activities that will be made accessible to                 

everyone. For example, the Sustainability Crash Courses from chapter 7.2.2 could be advertised on              

here as well.  

 

When looking at sustainable innovations, we also want to look at how individuals receive these and                

respond accordingly in a beneficial manner. A model of persuasion, the Elaboration Likelihood Model,              

explains that information is processed in two ways (Petty and Cacioppo, 1986). To promote processing               

through the central route, in which information is processed more deeply, information must be              

relevant to the user and must be easy to understand. We can apply this to such an online platform, in                    

which the amount of water saved could be comparable to something that is used in their everyday                 

lives. Such as how many showers would be saved, or potentially something more abstract to attract                

their attention, as a list of aspects which would change daily. Following will be an annual summary                 

display of all gathered information (e.g. how many baths of water they saved this year). 

 

Based on current society trends, we, therefore, propose the implementation of the “Zernike App”. The               

costs are heavy, but for all the actors together, it would be slight. The estimated cost of developing an                   

education app with basic features can be starting from €15,000 to €50,000; depending upon the               

needs and everything that can go on it (Evgeny et al. 2020). Blogs to converse with teachers could also                   

be added, but that is a premium. Hither, student convenience and social cohesion will be achieved.                

The Zernike App potentially improves the image, cohesion and the productivity at campus. Overall, it               

is an interesting application to look at. Involved actors would be the RUG, Hanze and the campus. 

 

7.3.2 Indoor meeting place 

Another element which is mentioned is the insufficient amount of lecture halls and study spaces on                

campus (Stielstra and De Boer, 2021b). A shared system of rooms across the whole campus can be                 

useful to optimize the use of the available spaces. Moreover, to enable crossovers between north and                
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“Social media networking can be employed in a thoughtful and considered way to             

enhance collaboration, foster group cohesion, and build community - to connect,           

energize, act, interact, educate, and engage”  

(D. Garofalo, 2013, p 177.) 



 

south a system of social meeting places is desired. Preferably one which could attract multiple users                

on campus with attractive amenities and inspiring environments, optimally with products created and             

developed on-site. 

 

All plans regarding Zernike focus on integrating the different parts of Zernike Campus to one entity.                

Regarding the aforementioned arguments, the one thing that is still missing in this regard is a central                 

meeting place where all visitors of the campus can meet. Currently, the north of Zernike is not an                  

attractive place to visit for students from the south, and the other way around holds for the personnel                  

from businesses in the north. A meeting place would be one central location for all visitors, from both                  

educational institutions and businesses, of the campus and could take on different forms. This was a                

desire from the Smart Campus report (Trell et al. 2017), in which we got several insights from peers                  

that there is a lack of sitting places, eating and drinking opportunities, shelter, infrastructure,              

gathering places; also, to increase interdisciplinary crossovers (Campus Groningen, n.d. e). 

 

One example is to create a community-building at the centre of Zernike Campus, with different               

amenities like a restaurant, cafe, working spots, extra study places and meeting rooms. Although it is                

an ambitious plan that would need much more effort and financial resources than all others explained                

in this analysis, we do want to mention it as something worth considering since public spaces with a                  

high potential for movement and co-presence, as well as those that are perceived to have a high                 

frequency of spontaneous encounters, socialization, and meetings with people from outside the            

campus are the ones with the highest potential for the generation of new and valuable ideas (Soares,                 

Yamu and Weitkamp, 2020). For the creation of a community-building, we were inspired by CIRCL               

Amsterdam, a building that is 100% circular (Figure 34 & 35) (CIRCL, n.d.). The creation of a                 

community-building like this could at the same time combat the shortage for lecture halls and study                

places. The focus of the building should be on extra study places, with the addition of the                 

above-mentioned amenities. Thus, the legitimacy of such a building will be easy to sell to concerned                

stakeholders and actors. 

Figure 34 - CIRCL Amsterdam (Material District, 2017)          Figure 35 - CIRCL Amsterdam (Duurzaam Ondernemen, 2020)   

 

To base our choice on such a meeting place, we made           

use of a multi-criteria analysis. The costs of such a          

building will be high, based on the eighteen million         

costs of the CIRCL building in Amsterdam (Van        

Houten, M. 2017). The ideal location for this would be          

by the hook of the Kapteynborg, as this location is a           

central location on campus. Removing this and       

replacing it with a central meeting place would mean it          

31 



 

is easily accessible for all users of the campus, highly visible and even has bus connections nearby. The                  

benefits that will be experienced are enhanced visibility, an inviting setting and an increase in work                

and study spots as well as productivity. It will be a costly project to realise, but in the long-term, it may                     

become Zernike’s new flagship (Appendix E). Involved actors in this particularly innovative project             

are the municipality, both academic institutions and the campus. 

 

7.3.3 Bernoulli park  

In a very central area of the campus, located behind the Bernoulliborg and next to the Linnaeusborg                 

and Energy Academy, is an ‘amphitheatre’ with concrete blocks to sit on (Figure 38). We saw few                 

opportunities in which this area could be improved. For example, the potential for removing the               

concrete blocks and replacing them with a pond with a water feature. Water features are proven to                 

reduce stress and improve overall well being. Water has a similar effect on the brain as meditation, the                  

sound of running water is effective in the reduction of the stress hormones epinephrine and cortisol                

(Suval, 2014). So not only can this improve water drainage, increase biodiversity, but also positively               

affect our target population. Having a water feature with a large seating area, including benches,               

around it allows for users of the campus to use this as a meeting area or somewhere to go for breaks.                     

Adding a shelter to such a park would enable more meetings to take place outside, which would satisfy                  

the wishes of students (De Groot, Kwak and Oosterveld, 2015). This idea was proposed in the                

‘Campus als Proeftuin’ meeting and provides a sitting place with a shelter. We would propose to use                 

parts of the design of the climate adaptive shelter that is located at the BuildinG ‘proeftuin’ already                 

(Figure 37). Such a design has enough natural features and could add awareness to its sustainability.                

This area is also away from the main Zernikelaan so will not be disrupted by traffic noise. An                  

impression of the Bernoulli park can be found in Figure 39. 

Figure 37 - Canopy at BuildinG (Own picture, 2020)      Figure 38 - Amphitheater behind Bernoulliborg (Own picture, 2020) 

 

Estimations of implementation costs for large water features range from €1000-€10,000. The            

Bernoulli Park came out as the highest scorer overall, including highest scores on the criteria               

“visibility”, “inviting”, “climate adaptation”, “cohesive effect” and “biodiversity”. This assessment          

shows that this innovation is one of the most valuable. Involved actors would be mostly the RUG, in                  

combination with the municipality to finance the construction, as well as the Hanze because of               

possible benefits that their students will also experience.    
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7.3.4 Food trucks 

Even though the Foodcourt was launched recently, food trucks with organic foods or student-grown              

crops could support the attractiveness of the ‘social nodes’, for all user groups. The prices for the food                  

trucks do not have to be extremely high as they will not be owned by our stakeholders, but instead by                    

private entrepreneurs. A vegetable patch in a greenhouse that students have access to grow and               

perhaps sell vegetables to these food trucks will further involve students in participation in the               

campus, creating further cohesion. There is a lot of green space in the north of campus in which this                   

could be implemented, which would further connect the north and the south. A former temporary               

student patch, Frankville, was unfortunately removed. However, in line with the self-organised            

meetings, a student patch or greenhouse might become reality again. This is dependent on the               

willingness from proactive students or participants and may be more feasible if student             

accommodation on campus becomes a possibility.  

 

This innovation likely has a large contribution to the cohesion and image of the campus and.                

However, the implementation costs are likely high. A food truck can cost up to €100,000               

(foodtruckempire, 2018). Even if these costs are outsourced by hiring private entrepreneurs,            

infrastructure costs will likely apply. There will also be maintenance costs for the trucks, although by                

selling food it will lower the overall net costs. Furthermore, it is also something that can be adapted                  

over time to match the needs of the users on campus. Concerning the actors, it will mostly be the                   

campus which will be involved in contracting the different food truck concerns. 

 

8. Final advice 

8.1 Synthesis of suggestions 

Implementing the plans regarding these three aspects of the campus, would enable the campus to               

become a place that represents the world of tomorrow. Visitors entering the campus would              

immediately identify with the futuristic new buildings, a variety of sustainability measures and see the               

campus as a social hub. When examining the MCA (Appendix E) some innovations are more               

successful at meeting criteria, whereas others can be considered low hanging fruit due to their low                

cost. The cost-effectiveness is illustrated by the total value of the MCA, as this is the sum of all criteria.                    
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Table 3 provides a summary of the       

results of the MCA.  

 

In this section, we will first outline which        

five innovations contribute most to our      

goals, then which five have the lowest       

cost. For each innovation, the     

cost-effectiveness will be discussed.    

Coincidentally, the top ten of most      

cost-effective innovations consists of    

only five different places, as each place       

has two innovations with the same score.  

 

8.1.1 Highest contributing innovations  

1. Bernoulli park 

The Bernoulli park has the highest score       

in contributing to our goal. Especially in       

terms of contributing to the planet      

criteria, this innovation is valuable. The      

current situation consists of concrete     

blocks and basic patches of grass,      

whereas the new situation would include      

a water feature and a more diverse range of vegetation, subsequently adding to the climate adaptation                

and biodiversity of the area. The social aspect is represented by this innovation as well since the park                  

could be especially successful as a meeting place for all visitors of the campus, as the park is located in                    

a central location. It shares a second place in terms of cost-effectiveness, with a total score of 13.                  

Despite the high costs of this innovation, the potential benefit outweighs these costs royally. 

2. Green walls  

Green walls are visible and catchy to the public as they green otherwise grey buildings. Since green                 

walls are not seen very often in public places yet, it would catch the eye of visitors and possibly even                    

(social) media which would increase awareness regarding sustainable innovations. Also, the fact that             

green spaces influence employees happiness and productivity needs to be considered (Cluster            

Wellbeing, 2020). Furthermore, this innovation increases biodiversity on campus. In terms of            

cost-effectiveness, however, green walls score rather low, and they are not among the ten most               

cost-effective solutions. When compared to green roofs, however, they score significantly higher. This             

is because green walls contribute greatly to the people criteria.  

3. Central meeting place 

Looking at the people criteria, this innovation scores second best since it is meant to be a place where                   

people can congregate for all kinds of activities. However, building a new building on an empty plot                 

could be harmful to local biodiversity and climate adaptation, which is why the planet scores in the                 

MCA are relatively low. This impact could be lowered by occupying or replacing an old building and                 

adding climate adaptive measures. A downfall of this innovation is the high costs of the innovation,                

which is reflected in the total score of 10. It is still in a shared fifth place in terms of cost-effectiveness                     

and could be a worthwhile investment as this meeting place could function as a popular hotspot of the                  

campus and possibly even the city.  
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4. Green bus stops 

Implementing green bus stops would contribute to the end goal largely in many areas. The               

contribution to biodiversity is potentially large for the size of the innovation. Especially the              

contribution to visibility is notable, also when looking at media attention. This innovation adds              

awareness about the importance of biodiversity. Due to the low maintenance cost, this innovation is               

the most cost-effective, together with floating islands. 

5. Smart & social technology 

This innovation has no direct effects on biodiversity and climate adaptation. Despite the lack of effect                

in the planet aspects, both of these solutions give a major contribution to the final goals. They are                  

especially effective in unifying the campus, by allowing different parties to interact with each other               

without having to be in the same place. Furthermore, the improved awareness created by this               

innovation could have positive secondary effects on the planet criteria. The sustainaboards is in a               

shared fourth place in terms of cost-effectiveness.  

6. Online platforms 

As the online platforms have the same contribution score as smart & social technology, it is also                 

discussed in this top 5. Similar to smart & social technology, the contribution to planet criteria is                 

negligible. However, they make a significant contribution to the work and study productivity at              

campus, as well as unification. The facilities offered by online platforms could further contribute to               

the visibility of other innovations. The contribution outweighs the cost generously, and this innovation              

is in a third-place when costs are compensated for.  

 

8.1.2 Innovations with the lowest cost 

1. Low nature intervention policy  

When looking at which interventions score low on implementation and maintenance costs, low nature              

intervention policy appears to be most attractive. However, as can be seen in Figure 40, the                

effectiveness and the level of contribution to our vision is significantly lower than innovations that               

cost more. Nevertheless, implementing this innovation will be beneficial for climate adaptation, but             

especially for biodiversity. The low costs, but significant contribution to planet criteria, puts this policy               

in third place in terms of cost-effectiveness.  

2. Floating islands 

Floating islands are relatively cheap and simply implemented. They, in particular, contribute to             

biodiversity. An advantage of this innovation is that it has high visibility and triggers curiosity.               

However, implementing floating islands will not have any effect on increasing cohesion or climate              

adaptivity. Due to the large effect size, this innovation has the best total score together with green bus                  

stops.  

3. Impoverishment soil 

The impoverishment of the soil is a very cost-effective solution that enhances biodiversity. As              

removing the top layer of the soil, which is necessary for impoverishment, is not a very visible process                  

and it does not enrich the aesthetic of the environment, this solution will not be inviting nor increase                  

cohesion. Despite the relatively nonexistent costs, the contribution of this innovation is not high              

enough to be among the most cost-effective solutions. However, as it enhances biodiversity and is a                

minor investment, it is a low impact, low-cost solution. It should be considered when biodiversity is                

valued highly without limiting the feasibility of future development plans. 
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4. Flowerbeds 

The implementation of flowerbeds will attract new species and increase biodiversity. Furthermore,            

flowerbeds are versatile in their placement and application. By placing them in locations where people               

congregate, and by designing them to be sat on (Figure 10), they contribute not only to biodiversity                 

and climate adaptation but also to the visibility and unification. Combined with low costs, the               

cost-effectiveness of this innovation is valued at 12 and is in third place.  

5.  Informative signs 

Informative signs do not have any influence on biodiversity or climate adaption. However, these signs               

remain valuable. They can be placed next to innovations that have a lower visibility level and therefore                 

play a significant role in creating awareness and support, but also in unifying the campus. The low                 

cost, high impact properties of informative signs give them a fourth place.  

6. Nesting opportunities 

Due to the shared contribution value with informative signs, nesting opportunities are considered as              

well. Creating more nesting opportunities at the campus is feasible as the costs are relatively low, it                 

contributes to biodiversity, but also to the unification of the campus. However, the low impact in                

criteria other than the three aforementioned means the cost-effectiveness of this innovation is             

relatively low. Comparative to the impoverishment of the soil, it is a low impact, low-cost strategy, and                 

they are easily moved. Furthermore, in combination with other innovations that contribute to             

biodiversity, the effect size of nesting opportunities might increase due to secondary effects.  

 

Figure 40 - Comparison of the cost/benefit relation of advised strategies.  

In this graph, the ten innovations with the highest total MCA value can be compared. A graph including all innovations can be                      

found in Appendix F. The width of each column illustrates to what extent the innovation meets the criteria set in the MCA. The                       

height illustrates the cost of the innovation. The innovations are in order of the total score (e.g. cost-effectiveness), from left to                     

right in the graph and from top to bottom in the legend.  
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8.2 Decision making  

This chapter only outlined the innovations that scored highest in the MCA. These innovations all               

perform exquisitely in different aspects, be it cost, contribution, or both. Despite the fact that the                

innovations not mentioned in this chapter have a less direct influence on the biodiversity and climate                

adaptation on campus, adding informative signs, smart and social technology, online platforms could             

significantly contribute to increasing visibility and awareness, and thus, overall performance. This is             

why not only the criteria from this MCA should be considered, but also more indirect effects.                

Combinations of different strategies could have emergent properties. The same goes for interactions             

between the suggested strategies and the different activities at campus. An opportunity for             

implementing the advised innovations is to actively link them with educational purposes. Zernike             

Campus is a place where a lot of knowledge is available, it would therefore be very valuable to involve                   

students in the designing and researching process, and ultimately in the implementing process as well.               

The effect of these interactions has not been included in our analysis, however, as the extent of this                  

project did not reach far enough to add such considerations. 

  

In deciding which innovations are to be implemented, decision-makers should consider whether they             

are willing to invest more in costly innovations that have a large effect or if they want to invest less in                     

cheaper innovations with a lower contribution. We further recommend considering our interactive            

map (Appendix H). The suggestions done here are long term focus points, which will contribute to                

more equal consideration of the people and planet aspects with respect to the performance aspect.               

This goal will be reached by implementing innovations relating to biodiversity and climate adaptation              

on Zernike Campus with additionally the consideration of a thorough vision about a campus that               

functions as a showcase for the world of tomorrow.  

 

9. Discussion 

Our client wished for a new vision for Zernike Campus, where the research and development at                

Zernike are showcased rather than locked within laboratories and conference rooms. The broad             

demands of our client required us to adopt a broad perspective. By doing so, we defined three steps                  

that needed to be made to achieve the goals set out for us. We approached these steps by a set of                     

different analyses outlining the requirements from different perspectives. These analyses inspired us            

with a range of ideas and ambitions, specifically our field trip to the campus. We expanded on the                  

ideas we considered suitable, and finally refined them into our final advice chapter. The different               

methods in our project were all taken into account while defining our results. The results of this                 

project show the view of a multidisciplinary group of students on enhancing climate adaptation and               

biodiversity on campus, and showcasing it. All results are a product of careful consideration and               

discussion with the backing of professional literature and professionals in the field. With these results,               

we hope to spark interest in parties involved to show them the possibilities of the campus and how it                   

can be transformed into a more cohesive sustainable place where people enjoy spending their time. 

 

Throughout the report, subjectivity has played an important role in our argumentation and             

analysation. Our experience of the campus during the field trip was a basis for the spatial analysis and                  

aided in setting priorities for the campus. However, the subjective observations made were quantified              

as clearly as possible with the means at our disposal. We transformed our observations during the                

spatial analysis into a SWOT-analysis and gave clear definitions to the values given in the MCA. The                 

suggestions we make in this report are supported by reliable sources. Moreover, as this is a                
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consultancy report and our clients specifically asked for our opinion, we believe that the subjectivity               

used in this report is justified. 

 

The continuous development and plans of the campus was another struggle we faced. As we are not                 

involved in the development of the campus, a lot of information was classified or did not reach us                  

regarding new innovations that were already planned. The initial plan was to find out which               

unplanned space was fitting for innovations to be placed on. However, this proved too difficult as                

many of the plans were still not available to us. The lack of information led to a few setbacks of our                     

own plans, as it occurred frequently that some of our ideas were already being implemented. We took                 

into consideration the fact that we were not fully aware of all plans, and worked as best as we could                    

accordingly. 

 

The fact that we did not take secondary effects of our advice into account is another shortcoming. The                  

potential secondary effects of our suggestions may be considerable, and interactions between different             

innovations could produce emergent properties. This could change the effect our suggestions have.             

These secondary effects are hard to quantify, which is why we chose not to consider them for our final                   

advice. Furthermore, as our client wished to showcase ongoing research and development at the              

campus, reliable sources providing information on these subjects are limited.  

 

Our advice offers a wide range of suggestions that could contribute to the goals of our clients. Due to                   

the broadness of our perspective, we were unable to formulate more detailed suggestions. We mainly               

considered advantages and disadvantages, rather than a complete plan ready to implement. However,             

as our agenda setting was the priority given to us, we believe our approach has been successful and is                   

in compliance with our clients’ wishes. All in all, we believe our advice report is well-substantiated and                 

would contribute greatly to the demands of our clients when followed. 

 

For future research, we recommend that scientific studies should follow certain innovations we             

present. Especially, more in-depth research for implementing different innovations regarding          

technical requirements and feasibility. Furthermore, somethings that should be kept in mind are the              

future plans for student housing on campus and a traffic-free campus. If these plans are being taken to                  

the next level, they could change the dynamics of the campus and therefore pose other opportunities                

regarding cohesive measures and recreational opportunities. Therefore, when dynamics on campus           

change, the proposals of this report should be re-evaluated and other possibilities could be added.  
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11. Appendices 

Appendix A: Research questions 

 

People  

1. Who is relevant in decision making ? Kerngroep (RUG, HG, Bedrijvenvereniging West, 

Municipality?) 

Who has influence in developments on the campus? 

Who is interested in developments on the campus? 

2. What is our target group? 

How can we reach our target group?  

What are the expectations and wishes of our target group? 

3. Which innovations will actually suit Zernike Campus considering the distinct type of visitors? 

Which of the innovations contribute to an increased visibility? 

 4. What would be the corporate identity of Campus Groningen? 

 5. How do other campuses sustain their image of a sustainable campus? 

How can we visualise the identity of Zernike Campus as a centre for sustainability? 

6. How do we make the innovations at Zernike Campus attractive for visitors? 

7. What impression of the campus do visitors currently have?  

8. How can we make that a more desirable experience through our innovations? 

 
Planet 

1. What are potential locations for the implementation of innovations on Zernike Campus? 

2. What are the already existing plans for development of the campus?  

3. What space on campus is available for implementing new innovations? 

4. What is the current situation of biodiversity at Zernike Campus? 

5. How can we make Zernike the center of a natural habitat for various species? 

6. How do we retain or improve the stability of Zernike Campus’ ecosystem while implementing these 

innovations? 

7. Is there a possibility to easily drain the rain that will fall on Zernike Campus and reuse it for other 

purposes?  

 
Performance 
1. Who is taking responsibility for the implementation of the innovations?  

2. What indirect benefits would these new measures have? 

3. What are the most profitable innovations present in terms of value for the area and its users? 

4. What are the potential ecosystem services that will be indirectly created by our investments? 
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Appendix C: Interviews 

 
Notes Meeting with Karin de Boer 11/11/2020  

Chair: Pieter 

Secretary: Eline  

 

During our first week, we arranged a meeting with Karin who works at Beta science shop, she is 

familiar with the minor. She’s involved in development of the campus and is the spokesperson for the 

education part of the campus. Sven Stielstra initiated this project and different parties are involved. 

Together they came up with this project. He is keen on helping us as well. We will receive his contact 

information so we can meet him as well.  

 

What does the beta science shop do exactly?  

Campus Groningen is the overarching organization of Zernike Campus. The Science shop is in 

between society and the university, and helps organisations without commercial goals (e.g. 

governments, NGO’s, civilians) with societal issues and questions. They make projects out of this. The 

beta science shop is located in the energy academy and is often involved in the minor.  

 

The project evolved from a discussion on the image and looks of the Zernike campus. The campus 

does not reflect what happens on the campus and it is not that attractive for visitors. When looking at 

the planet part, the campus is actually pretty bad. Urban ecology structures are better in other parts of 

the city, the campus in contrast is ‘a desert’.  

 

For now there is construction going on along the Zernikelaan and Campus Groningen tries to find 

possibilities to include sustainability in this, to show sustainable innovations in a way that’s 

interesting for visitors. The working group on ecology of the Zernike Campus is involved here. 

 

Campus Groningen initiated ScienceTV, transparent containers, exhibitions for primary and 

secondary schools, which can be for example on climate adaptation. The Beta Science shop is 

interested in this project as well.  

We could discuss the idea of transparent containers with Sven. How do we avoid the containers 

remaining empty? What are the different uses of the containers? They will be placed at the start of 

2021.  

 

The question here is: What is the overarching vision of the campus? What do they aim for with 

BuildinG for example? Where is the focus? Introducing students to new findings. What is the future 

perspective there?  
 

There is a wish to have more interaction on the campus for others to visit as well. Make it a liveable 

place where students can stay for longer, more like a meeting place where also non-students can come. 

That’s the aim of the campus.  

We could look at the expansion of Zpannend Zernike as an idea to attract families. 

Look at how other campuses do this, how they attract others and how the companies were attracted to 

the campus. Inspiration from other cities and campuses. Zoom out and also analyse what’s happening 

here.  

The campus aims to have a ‘sustainable’ image but this is not physically visible yet.  

Several innovations can have different functions, not only the function of showcasing. 

 

Karin will send us the report of the group who worked on this a few years ago. The innovation within 

companies and what is already happening on the campus is a much bigger part of our project than it 

was in theirs.  

 

The product of our project: we are also a stakeholder here. Campus Groningen wants to have an 

overview of what innovations there are in other places and how we could use them.  

Climate adaptation week can make it more interesting since they also want to showcase adaptation, to 

connect science to society.  
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Hugo suggests an idea:  
A dynamic long-term “proeftuin”, experimental garden with multiple disciplines. The current 

“proeftuin” is still very Beta minded, but we need to connect disciplines.  

Karin agrees that this is the way that Zernike Campus wants to go.  

With the Zernikelaan as the backbone, it needs a better image. It has been under construction for two 

years already and there are designs in place. Pavement everywhere and a couple of trees but not 

beneficial for biodiversity.   

Karin mentions they are always busy with the buildings but not with the connection between the 

buildings. Water bodies are not all connected and how are we dealing with a possible excess of water, 

we have to ask where the water is going. Oosterhof Holman (renovation Zernikelaan client Gemeente 

Groningen) contacted the water board. They want the rainwater to be collected and used in Zernike. 

Water connection in Zernikelaan achieves this partly.  

They are trying to think long-term on the campus and connect buildings.  

 

Can we have the plans for Zernikelaan?  

Karin mentions we can discuss with Sven if we can have access to the plans for Zernikelaan from the 

engineering company.  

 

Is there an idea to make profit out of this? 

At BuildinG they test innovations and it is a showcase towards their clients. But on the Campus this is 

different. Profitability is much more than only financially. But indirectly it would be profitable if we 

make the campus more attractive for all stakeholders. The municipality is one of the stakeholders here 

since it is an owner of the Zernikelaan.  

Sven can add ideas to this. 

 

The small patch of forest near the Chemistry and Physics building (Paddebosje) is of importance 

concerning ecology (and therefore biodiversity) on Zernike.  The construction of the new Feringa 

building could have an impact on the local ecology, among which the Paddebosje.  

 

BuildinG is more focused on the construction side of the innovations. Not involving citizens, only for 

research. The thing is there are so many stakeholders and there is not enough overview of what every 

stakeholder is doing everywhere. BuildinG is next to the EnTranCe and their goal is to have 

innovations for companies and selling the tests. 

Suggestion: talk to someone from BuildinG,  

 
 

Notes Meeting with Sven Stielstra 16/11/2020 

Chair: Pieter 

Secretary: Eline  

 

Can you introduce yourself?   

Sven: is a business developer for Campus Groningen, collaborating with University and Hanze,             

companies and the hospital. He tries to boost the economic activities around the campus. The project                

came as a surprise. He came up with the idea that sustainability can be showcased more. ‘The cool                  

stuff happens in the lab’ which is true for all organisations on the campus, and nothing is seen from                   

this on the street of the campus. He wants to make sustainable innovations more visible.  

 

What would you like us to do?  

We are an interdisciplinary group so he thinks we can come up with projects for public spaces and 

include storytelling in our message. It’s about the social aspects of sustainability.  

About improving the image of the campus as a sustainable place.  

We got a list of innovations that are already there on the campus, like permeable pavement, among 

others.  

The ‘soft side’ of the science at campus can still be improved.  
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So would a changing innovative playground be an idea you’re looking for?  

Sven: Yes it’s about telling the story to visitors.  

 

Who are the most important stakeholders? 

University, Hanze, UMCG, Bedrijvenvereniging West (they represent companies on the west side of 

Groningen and are a partner of Campus Groningen, they are aware of the ambitions of the campus). 

West8 & Oosterhof-Holman develop the masterplan for Zernikelaan and we can have a look at their 

plans. We can get their contact details. The municipality is also an important stakeholder.  

 

We explained the people, planet, profit structure of the course and how we need to take that into 

account in this project. 

The planet aspects of the campus have been worked out rather well. The people aspect is mostly 

important here since we want to convey the message to visitors.  

 

What would you consider the final product of our project? 

He wants us to perform a consultancy study.  

He is mostly curious about the social aspect: how to translate science to the people, to let everyone 

communicate what the message of the campus is.  

We have to report our findings to both Sven and Karin together.  

 

Karin mentioned transparent containers in the last meeting, do you know more about this? 

One of the ways to show the visitors of the campus the innovations that are developed. Four 

containers, where companies & students can highlight their innovations. They’re investigating the 

details of the placement of the containers. The idea is to change the innovations shown regularly.  

 

Would you like us to show our findings on the way?  

Meeting once every two weeks for an hour to discuss some of our results.  

 

Do you have a specific target group in mind?  

Students (50.000) and companies and their employees which attract a lot of business visitors. In the 

future, there will maybe be another target group: the inhabitant because they are looking into 

possibilities for housing on the campus.  

Tourists could also be a target group but Sven thinks this is not going to happen. What is going to 

attract tourists to the campus?  

 

So what you expect is not physical but more conceptual? 

Sven explains both would be very interesting to them. First the story comes, knowing what you want 

to tell and after this you’re going to think about how you are going to convey this message.  

First the story needs to be right and then you can look at what visibility projects need to be developed 

to tell this story.  

 

Are we restricted to an area?  

Focus on the whole of Zernike: from Reitdiephaven to the highway.  

If we want even more space we can approach the Healthy Ageing Campus. 

 
Notes Meeting with  Sven Stielstra and Sven Stielstra 23/11/2020 

Chair: Eline 

Secretary: Pieter 

 

Any remarks on our project proposal presentation? 

Profitability focus: The Botanical garden is now at the center of the city. 

Second note from Karin: Beta science shop is comparable with the Green Office on the stakeholder 

matrix, as they are in the same meetings. Most of the sustainable questions of the faculty are asked by 

the Green Office to the Beta Science Shop. 

If we want to interview the coordinator of the Green Office (University of Groningen), we can but also 

interview Dick Jager, from the Arbo milieudienst of the University of Groningen. 

 

Who could we interview for the project?  
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Campus Groningen represents the stakeholders on campus 

- 

How ambitious can we go for the project? What is possible? 

Everything is possible, our goal is agenda setting. We need to consider why it is important and that it 

has to be taken into account. 

 

Is there any budget we need to take into account?  

The Campus as a whole does not have a budget, or even straight lines of what can be organized. The 

Municipality, Hanze, the RUG, etc are all operating apart from each other. 

 

Sven can arrange a meeting with the contact person for the campus advice group 

Sven needs some clear questions from us for the ‘kerngroep’: municipality, UMCG, Hanze, Uni, 

Campus 

About the budget: The 500 million for Zernike Campus that was in the news is not stored, it is a 

gentlemen’s agreement between all the stakeholders to invest that money in the upcoming years. 

Bedrijvenvereniging West represents all the involved businesses on Zernike Campus 

 

What would be our end product?  
Our final goal should be agenda setting 

 
Notes Meeting with Theo Daalmeijer 25/11/2020  

Chair: Eline  

Secretary: Pieter  

The masterplan for Zernike is really important for our project. How are you involved in the 

ongoings at Zernike? 

Theo explains he is from the municipality of Groningen,  

Project on campus include the reconstruction of the Zernikelaan together with University and Hanze. 

Goal of the project is to make the Zernikelaan more safe, by adding sidewalks and cycle paths separate 

from the road. 

Next to that, they want to enhance sustainability of Zernikelaan, to make it greener. In the Duisenberg 

pond, a “lazy stair” will be constructed, and a sidewalk. They also want more green in the project. 

There will be two parks. One next to the Duisenberg pond, and one on the north of the campus. These 

will be meant for recreation as well. 

 

Does the masterplan take environmental aspects into account sufficiently? 

The masterplan tries to put in some innovative new ideas into the project, like Zernike square next to 

the sport complex and the Van Dorenveste building. They built a system, making places for trees and 

green, sensors (so enough water is available), solar systems, a new type of asphalt (with a special top 

layer that reflects the sun). West8 is the architect, makes a plan for creating an image.  

 

Builder/contractor makes plans as to what they can build.  

From November until mid-March, they will be planting trees along the Zernikelaan, next to the water. 

Area between Zernikelaan and water. There will also be a walkway along the water and through the 

park near Duisenberg.  

When they talk about sustainability, they mean climate adaptation as well. For example, near the pond 

they use a special type of top layer on the asphalt that reflects more light. When they remove trees, 

they also plant trees. The same goes for the waterways. From about 100 trees before to over 150-200 

after. The new trees will be smaller, but as large as possible for planting.  

 

It would have been even better if the sustainability had been implemented more in the beginning of 

the project in 2014. This didn’t happen. Nonetheless, they did take sustainability into account. There 

is a lack of space, so area intensive measures like solar panels are not possible. They also have a 

limited budget, so extras are sparse. At the moment they are working on an overview of what they can 

and cannot do. They are in contact with the university for this. The building of the project started at 

the beginning of 2019. The project will end after summer 2021.  

 

This is in line with what we want: small innovations that are possible to implement on a relatively 

short timeframe. Can we provide suggestions on improvements regarding climate adaptation / 

biodiversity? 
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We can add to these ideas, and would be very helpful according to him. There are drawings he could 

share with us. 

 

Theo: we are working on many things, in general it’s a big project, but we can add small things as well, 

we are looking for nest boxes for birds (Nice opportunities!), also grass to put in the ground, nectar 

(when you mow the grass there are still flowers for birds/insects). In this way we try different things to 

add to the project.  

There was a discussion about cutting trees for building pedestrian/cycling path. We will also put back 

many trees (150-200). The side effect is, they are still small trees which have less impact on co2 

reduction so it takes time to have the same impact in the end. We try to plant the biggest trees 

possible.  

 

He will send us document of sustainability session. Theo likes to be updated and receive our final 

report, and provides us with a contact person for Oosterhof-Holman 

 

Notes Meeting with Sven Stielstra and Karin de Boer 07/12/2020 

Chair: Hanne 

Secretary: Freya  

 

What do you want us to do?  
Sven: Good question, as its advice not a product. Research the underlying problem or image issue, 

why a coherent idea is lacking. This is a crucial part, people are developing innovations because they 

can, they aren't relating to the same visions and goals that they want to achieve. There is no umbrella, 

there are just stand alone projects with best intentions. But the campus wants to connect them all. 

They are doing things at campus inside facilities and incubators (e.g, energy inside EnTranCe). You 

cannot see the innovative stuff that is developed. So now they want to improve the physical campus to 

show these innovations. It is hard to showcase stuff like chemistry so this has to stay in the lab. 

Energy, climate etc. are more applicable for the outside world. You should focus on public spaces at 

campus. You can make a connection between all the areas by using maybe biodiversity, to create a 

common goal in creating the same attitude. 

 

We thought Campus Groningen was there to connect everyone on campus. How would you like us to 

contribute?  

Karin thinks there are two ways, top down and bottom up. A top-down approach looks more at their 

own area. For example, the municipality is responsible for traffic at campus. They are building their 

own area around the building, developing it the way they want it. But this is not related to the 

common goal. 

 

We have slight doubts about to what extent our contribution to the campus is really useful as there 

are a lot of ideas already in several reports we have read.  
Sven: the steps we want to make  as a campus is to blend them all together to create the same vision. It 

would be awesome to see from us what we think the storyline should be on the campus, our own 

interpretation. I am looking forward to a philosophical result. Ask questions to yourself: how do you 

make the story line visible? What do you want to see as a first year student? I am most interested in 

our own point of view. It would otherwise be  too biased to use already existing projects. Plan of 

making statue art at beginning of campus, which is a part of the principle 

The north side, the business side, is isolated from natural traffic routes of students, which is a pity, as 

they want to attract the young students. Lure the students from south to north of campus with, for 

example, lunch opportunities, walking routes, or the containers in the north. All so that the campus is 

a young vibrant place.  

 

Is there a more recent map available of the Zernike Campus, which shows either new buildings or 

the future building plans? 

Sven: next year, a multi talent building will be made. So there will be an innovation centre built, on 

the other side of the wooden building. A new head office of Polyganics (already there) will be made. 

Them and a testing company will be the main clients. The campus is getting full and dull but it has 

high potential. There are some classified projects, Annet de Vree can show us what is scheduled. 
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Sven: I think a meeting centre is a good point, but not a strategy his colleages would consider. Try to 

apply the concept of shared facilities. Being able to share college rooms, and meeting rooms between 

RUG and Hanze. Renting auditoriums to host meetings, so shared facilities are already there. 

Companies now open to start ups, but don’t open their doors to students. It may be a good concept, to 

link up students and companies. It should not be a business concept though so can’t build a new 

building as that concept as it is very costly 

 

Notes Meeting with Dick Jager and Irene Maltagliati (Green Office) 16/12/2020  

Chair: Freya 

Secretary: Hanne 

 

We introduced ourselves and asked who we had in front of us 

Dick: I have had this job for 6 years. Before this, I was the environmental coordinator of rug, and had 

to write a proposition on how to become sustainable. A program manager was needed for that, which 

is what I do now. The  idea was to create a roadmap of the university, aimed at setting sustainable 

goals for the university in different areas. Dick started creating figures for 2015 in order to identify on 

which areas to focus on  and have an overview of the current situation, and then developing goals for 

2020. Focus points for the university comprise three main pillars, People (health of people at the Uni - 

this is related with HR), Planet (focus on the environmental impact of the University like Co2 

emission, waste, water, energy) and Performance (research, education, communication, bottom-up 

involvement).  

The program resulted in the foundation of the green office (the 3rd of the NL), of which Irene is the 

coordinator now. 

 

Irene: I focus mainly on bottom-up involvement in sustainability and food consumption. There is a 

discussion with Hanze about a possible tiny forest at Zernike.  

 

What suggestions do you have for improvement of the campus? 

Dick: if you look at Zernike, it is kind of a company. It opens in the morning and closes in the evening. 

Nobody is there in the evening. You should connect not only the RUG, but also the Hanze and the 

companies in the north, they want to connect with RUG and Hanze. Companies feel a distance 

between the north and the south. You should really focus on bringing these together. Maybe talk to 

Klaas Holtman. 

 

Irene:Anne van Balkengoed and Valentina Lozano Nasi could also be interesting to talk to. They look 

at climate adaptation from a social science perspective. 

 

The social side is something we are developing. We know how to engage people in climate mitigation, 

but engagement in climate adaptation is a rather new topic, what are your ideas on this?  

We have a short discussion on our ideas 

 

Dick: with the Zernike work group we have a huge project going on with mobility, the traffic is an 

issue. We want to create a car free Zernike, fossil free Zernike. We want to place the current parking 

slots at the outskirts of Zernike and use a fossil free car to bring you where you have to be at Zernike. 

We should also create better and safer bike storage places, these are preferred to be inside or covered 

from rain. To stimulate bike use instead of cars. Places where you can socialize, such as small shops, 

restaurants and a cinema. To keep people at Zernike you need these social places. Also, Zernike is 

actually a football pitch with buildings on it, it is not attractive, so do something with biodiversity. 

Think about being in a place and enjoying it.  

 

Do you have other suggestions to interact with nature/sustainability? 

Dick: You didn’t get borders? Think outside the box! Don't think in impossibilities, what is what we 

don’t have at Zernike? Something new! A ski lift above Zernike is not ridiculous! (instead of a tram). 

It’s a proven, sustainable and fast solution. 

Irene: look around what other places do. Floris Boogaard has made a climate adaptation map you 

could look at for example (climate scan). 

 

Focus less on users and more on being innovative? 
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Dick: Be bold, that is what everyone is waiting for. Think out of the box with your ideas.  

Irene: users often don’t know what they want, so come up with innovations and present it to them. 

Dick: They know Karin. Also Sven. Karin finds biodiversity important. But be creative, do something 

new, if I see it I want to get excited.  

Irene: there are a lot of projects about integrating urban environment and natural environment. 

Research indicates that it reduces stress, so it can be a key aspect for your project. We are planning to 

start a tiny forest outside the RUG. Hanze wants it at Zernike, but there might not be enough space, 

according to some RUG staff. Like a tennis court. There are a lot of rules and it is quite complicated.    

 

West 8 showed that they remove trees in order to make the new building more visible. 

Dick: this is always a problem with architects. The building should be visible from every side. But not 

a lot of trees will be cut down, and for every tree that is cut down, two new trees will be planted at 

Zernike.   

Dick: sometimes buildings have a part that shows something about the technical part. Maybe there is 

a possibility on how to show how we do our heating etc. 

 

Do you think the “proeftuinen” represent research at Zernike? 

Dick: No, it does not feel like a place where science is happening when entering the campus. If you 

want to inspire students/scientists the campus needs to show what is happening at the campus. 

Nobody knows about the sustainability techniques that are being used. We need more 

things/exhibitions to show people.  

 

Can you recommend any surveys/questionnaire results about the user experience of the Campus? 

Dick: there are 3 more documents, I will send them.  

 

What other physical developments at Zernike do you know of? 

Dick: The greenery at Zernike is being taken care of . They used to only mow the grass but now they 

are changing this to make it more ecological to stimulate ecology and biodiversity. 

 

What is your vision of the campus in 5 years? 

Dick: you should say how you want it. We want  the campus to be emission free, without parking, 

improved bicycle parking and a place where people want to be. There are no plans yet about removing 

parking places.  

Irene: the municipality would like to have city centre emission free, we want the same for the whole                  

campus  

 
 

 

Notes Meeting with Sven Stielstra and Karin de Boer 07/01/2021 

Chair: Joachim 

Secretary: Hugo 

 

We explained the issue related to what Sven wants (create a philosophical vision) and what the 

assignment wants (focus on sustainability) and how these two visions often collide.  

We explained how we now approach the project (defining the 3 problems/scenarios) and our 

solutions to them and asked what Sven envisions for the project.  

We would like to see practical concrete items to improve Zernike (which could be done the next day 

for example). Regarding the vision, stakeholders who should be in the same thinking line, in order to 

create support for the success of implementing this all. Combining smart and innovations with 

sustainability. We should ask ourselves the questions “How should the campus change, socially 

dynamic wise, in order to create the support of these implementations?” 

“What to embrace as campus, to create support for the projects and getting all stakeholders on the 

same page regarding developments on campus?” 

Sven could use different findings from our report for that 
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Karin: Several things are lacking at Zernike, you should think about how these blank spots should be 

filled. Think along how the suggestions done could ‘pass’ all the steps of assessment of directors and 

project developers on campus. How can we persuade these people? 

The shape of this story/vision is not predetermined, it might be via different ways to convey the 

message. 

Sven suggests Numblr, a concept methodology to get people together with lunches or dinners or coffee 

breaks. Colleagues of him are working with this 

Karin: another way of increasing cohesion on campus is the learning communities, like RUG FEB 

Career services has, free for everyone to join, initiatives.(nice to bring together with our ideas) 

 

Who owns the buildings on campus?  

Multiple owners, RUG, Hanze, Noorderpoort, project developers (like Triade a development and 

investment company, and Avebe, 2 new other buildings), Polyganics is making their own building, 

Kadans is making a large shared building for all kinds of entrepreneurs. Municipality also owns 

several plots of land. 

 

Who is responsible for green maintenance on campus?  
Green maintenance of RuG and Hanze is done by the RUG. Most companies buy the terrain on which 

their buildings are built. Krinkels is the new green maintenance company 

 

Who owns the water bodies on campus?  

Pond of Aletta Jacobshal is from the rug, the water near the Linnaeusborg is partially RUG, the other 

side belongs to the municipality. 

Sven adds that actors try to work together about agreements about what's happening with the space 

available, but actors sometimes want different things. A vision could help here as well. 

 

Do you want to add any criteria to the MCA?  
Desired criteria of the MCA we are doing: visibility or tangibility, 

 CO2 absorbing asphalt is not seen for example. 

Furthermore, greenery has a positive influence, on the environment and biodiversity, but mental 

wellbeing and productivity as well. How to convey this message is something we could consider. 

 

What would you like to see as an end product?  

A compact report, 10 pages max. A sort of management summary or something. A visual summary. 

Goal one is to accomplish the assignment of FPI, the client comes second. 

 

Contact with Jenifer van Dijk from the Water Wall organisation, 13/01/2020 

Op de website van Water Wall (Oosterhuis, 2020) staat aangegeven dat regelgeving nog niet altijd 

klaar is voor vernieuwende concepten als de Water Wall. Wij kijken naar de mogelijkheid voor het 

implementeren van een Water Wall op Zernike Campus en vragen ons af wat deze regelgeving 

inhoudt en of het mogelijk zou zijn een Water Wall te implementeren op een ander gebouw op 

Zernike Campus.  

De keuze voor de locatie van de Water Wall op de campus had niet zozeer met wet- en regelgeving te 

maken maar vooral wie eigenaar of verantwoordelijk is voor bepaalde terreinen en gebouwen. Dan 

bedoel ik met name de wensen of beperkingen die de eigenaren van de gebouwen stellen, zoals intern 

beleid over vastgoed en facilitaire zaken. De Klimaatproeftuin van stichting BuildinG biedt in die zin 

wel veel ruimte, letterlijk en figuurlijk, om innovaties mogelijk te maken en praktijkonderzoek te 

doen. Zij faciliteren en jagen diverse innovaties aan.  

 Overige wet- en regelgeving die de toepassing van regenwater voor inpandig gebruik (toiletten, 

wasmachines, behandeling tot drinkwater etc) beperkt is het Drinkwaterbesluit. Er gelden in 

Nederland (gelukkig) strenge normen en toezicht/monitoring van de drinkwaterkwaliteit. Maar het 

nadeel is dat innovaties die water willen hergebruiken of kwalitatief hoog water willen leveren, van 

een andere bron dan leidingwater (dus bijv. oppervlaktewater of regenwater) dat wettelijk niet mag op 

grote schaal. Alleen voor particulieren die dat zelf regelen of voor pilot projecten (experimentele fase) 

is dat toegestaan. Om je een concreet voorbeeld te geven, zie dit artikel van het vakblad Waterforum: 
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https://www.waterforum.net/herziening-europese-drinkwaterrichtlijn-is-een-feit-nu-de-uitvoering-n

og/ 

 Ik denk zeker dat de huidige wet- en regelgeving omtrent waterbeheer zal veranderen en beter moet 

aansluiten op de huidige realiteit en problematiek. Aanpassing van beleid is nodig zowel vanwege 

maatschappelijke veranderingen maar ook vanwege betere inzichten in klimaatmodellen en 

verwachtingen op lange termijn. De huidige inrichting van ons watersysteem, gericht op het (snel) 

afvoeren van regenwater, staat daar haaks op. Waterschappen zijn zich erg bewust van hun 

veranderende rol en hebben een steeds grotere verantwoordelijkheid (samen met provincies) om 

grondwaterstanden te beschermen tegen langdurige hitte periodes en teveel onttrekking t.b.v. 

landbouw, industrie of drinkwaterbedrijven. Klimaatadaptatie staat daarom hoog op de agenda. 

 Voor het plaatsen van een Water Wall of enig ander object/innovatie in de openbare ruimte moet je in 

principe eerst onderzoeken of er een ‘omgevingsvergunning’ nodig is. Dit kun je uitzoeken bij de 

gemeente, waterschap of de overkoepelende (regionale) omgevingsdienst. Elke gemeente heeft daar 

eigen regels voor, dus ik kan je helaas geen standaard antwoord hierop geven. 

De kosten of prijs van een Water Wall zijn op dit moment nog niet eenduidig. We zitten nog in de 

experimentele fase dus de kosten die tot nu toe zijn gemaakt zijn niet representatief voor een Water 

Wall wanneer die op grote schaal aan particulieren of bedrijven geleverd kan worden. Het is wel een 

modulair ontwerp, dat betekent dat alle dimensies en de opslagcapaciteit in principe variabel zijn, 

afhankelijk van de beoogde locatie. De kosten zijn daarom ook variabel.  
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Appendix D: SWOT Analysis 
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SWOT-Aspects →  

Themes ↓ 

Strengths Weaknesses Opportunities Threats 

Hydrology Waterway 

connection 

Non-natural 

water bodies 

Enhancing 

biodiversity 

Flooding?? 

Green 

structures 

Forest patches   Conflict between 

prestige and 

ecology 

Buildings More attractive 

buildings being 

built 

Still many old & 

grey buildings 

 Conflict between 

prestige and 

sustainability 

Networks Infrastructure is 

well connected 

and developed 

further 

 Enhance 

walkability  

Focus on 

well-functioning 

transport 

networks and not 

on 

 Hydrology/blue structures/run off 

Strengths Multiple water retention and discharge possibilities due to the occuring water 

channels and ponds. 

Weaknesses Good connection is lacking, not beneficial for biodiversity  

Non-natural shores of water bodies  

Opportunities Permeable rocks/foam at EnTranCe to enhance runoff at bus stops 

Permeable pavement on the widely available parking lots 

Connection between water bodies  

Slopes rather than walls, for biodiversity development (better infiltration etc.) 

Small floating islands for birds etc. 

Natural water features 

Threats The Smitsborg is situated in a calculated risk area in case of a 1:100 years 

scenario, this is due to the fact that the windows are almost at water level. This 

water body now has the function of water retention and drainage, so closing the 

pond is not beneficial for water levels in the remaining area. (Bestemmingsplan 

Zernike Campus Groningen) 

 Ecology/green structures 

Strengths Forest patches 

Trees among roads? 

Grass patches 

Weaknesses Surrounded by concrete  

Opportunities - More biodiversity in existing green areas: not just grass but also herbs 

and flowers 

- More natural water areas, with successive zonation (i.e. from 

below-surface water vegetation to trees)  
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- Forest in front of the Feringabuilding(Paddebosje), might act as a green 

entrance 

- Small ecoduct? Yes! Introduce small ecoducts over the channels who only 

serve the function of drainage, This can invite more biodiversity into the 

campus(Green finger plan Copenhagen/integrate nature) 

Threats Biodiversity mitigates the urban heat island effect and flooding risk. Moreover, it 

can contribute to an attractive campus. 

Threats to biodiversity are mainly due to construction: biodiversity is often 

considered of lower priority than development. Natural areas are removed for 

infrastructure construction of buildings and development of networks. 

Areas of low biodiversity provide fewer ecosystem services. The lack of ecosystem 

services makes maintenance/operation of the Campus more intensive and costly.  

 Buildings 

Strengths Linnaeusborg: green roof, energy academy: solar panels, greenery inside -> very 

sustainable building that people are aware of) 

BuildinG: showcase of climate adaptive innovations 

Buildings under construction that enhance attractiveness of Campus 

Weaknesses Majority of buildings not sustainable looking (Duisenberg, nijenborgh) 

EnTranCe, BuildinG, Energy Barn are very isolated from the campus (!!!)  

Nothing that attracts to come from south to north 

Opportunities Green roofs nowhere applied? Is there an indication/feasibility study whether 

this is possible? 

More connection between the buildings to make the campus more coherent 

More attractive campus squares/outside areas: more green, more opportunities 

for interaction with nature (path through wooded areas?) 

Possibility to replace artificial grass on the sports fields with real grass  

Somewhere between BuildinG and the south of the campus there should be some 

place that is a meeting hub, where students and business people can work, meet 

and eat → as a showcase of sustainable innovations  

Threats (old) Buildings might not be suitable for implementation of sustainable 

innovations  

Only focusing on buildings itself, neglecting connection between  

 Networks 

Strengths Public Transit network 

Developments of safer cycling paths  

Weaknesses Lack of attractive pedestrian routes, walking on bicycle lanes mostly 

Opportunities - More reflective asphalt, like in the south of the Campus 

- More permeable pavement 

- More routes for alternative modes of transportation such as walking and 

cycling (connecting green patches)  

Threats - Good infrastructure might be a threat for biodiversity/climate adaptation 

(conflicting values) 
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Appendix G: Ownership of land at Zernike Campus  
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Appendix H: Interactive Map 

As the interactive map was made using an online platform, we recommend viewing it on this platform.                 

Sadly it could not be included in this report itself, as the properties of a document do not support the                    

software required for this map. For this reason, we provide a link to the external website: 

https://maphub.net/FPICampus/interventionsmap  

 

 

Appendix I: Concise Report 

The product for the client, a summary of this report.  
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THE PROBLEM
Research and development at Zernike Campus are narrowly intertwined with sustainability. Biodiversity at the campus is low

and climate adaptation strategies have not been implemented generally, with the exception of some experimental

applications in the “proeftuinen” (1). This lack of application of innovation and knowledge about sustainability limits to what

extent the sustainability of the campus is visible to outsiders. Users of the Zernike Campus do not get an impression of the

effort being done for sustainability. Another issue arises as the focus of development at the campus has been primarily on

the campus’ buildings, whereas the connections between the buildings are neglected. Thus, the main problem does not

arise from insufficient technology, but from a lack of support of vision. Moreover, the companies and educational institutions

at campus have rather different interests.

The lack of a unified goal is considered a problem as cohesion on the campus is currently neglected. Many of the plans being

implemented do not share the same goal resulting in a divided campus. The clear distinction between the north and the

south of Zernike Campus is especially striking. The south receives the most visitors, but it is still seen as a location that you

only visit for a short period of time and leave if your reason for visiting is fulfilled. It is not seen as a place of interest. The

north of the campus is primarily occupied by businesses and data centres, and rarely welcomes students. A unified vision

that combines the goals of the educational institutions with those of the companies, would improve productivity as well as

visibility towards sustainability. Innovations that can contribute to the creation of a coherent Zernike; to its attractiveness, its

sustainability and functionality are therefore necessary.

INTRODUCTION
This concise report was made specifically for Campus Groningen as a desire of the client. The content within this report

was derived from “Zernike Campus, a stepping stone to the world of tomorrow”, which was a project of the ‘20/21 Future

Planet Innovation minor of the University of Groningen. For those who require more in-depth information about the

content of this concise report, the emergence of the vision derived from the analyses, methodologies or particular

appendices, we suggest the reader reads the full report. More information on how to request the full report can be found

on page 15.  

This document will inform the reader about the following parts of the full report: the problem statement in which the

challenges on campus are outlined, the vision which is created to tackle these challenges, the innovations relating to- and

supporting the vision and finally a conclusion. 

It is our goal to take into account the ‘big picture’ of Zernike

Campus, instead of just looking at the different parts of the issue.



We are directing to an overarching vision which includes sustainable innovations at the campus in order to form a new identity

that Zernike will stand for in the future. Thus, a storyline which reflects the innovative image of Zernike Campus. Not only to

showcase its beliefs and actions but also to attract students and visitors to return to the campus as a place of interest. The goal of

the storytelling is to increase interaction between people and the presented innovations at Zernike, but also to increase

awareness about sustainability. As a result, all actors on campus will be involved in this vision which will create a more coherent

campus because of the shared connection to the overarching identity. This overarching identity is summarised below and

summarizes our proposal. 

Zernike as a representation of the world of tomorrow, by adding small, complementary

innovations with high visibility that can be incorporated into existing plans, making the

unseeable seen and hosting social cohesion and collaboration to improve the awareness and

appreciation of sustainability.

THE VISION

Starting from the wish of one overarching

vision, lead to the determined underlying

issues. These lead to the solution of

complementary innovations within the three

themes explained above. 

The following chapters will outline these

innovations. 
Fig. 1: Visualisation of the framework, own
design

Three challenges on which the vision was built were determined based on combined insights obtained from the client meetings

and personal findings, namely; a lack of innovations that showcase climate adaptation and biodiversity, a lack of acknowledgement

of these kinds of innovations, and a lack of cohesion on campus between visitors. These challenges are aimed to be solved by the

following three pillars of the advice:

Sustainable Synergy

Storytelling

Social Cohesion

Increasing the number of innovations present for users to interact with. Enhancing biodiversity and climate adaptation,
in order to represent innovative ideas that add to the vision of Zernike Campus

Making the unseeable seen in innovative ways. Allowing people to become aware of the innovative research and
development occuring at Zernike Campus.

Increasing the amount of attractive outside spaces for users to meet, and providing the possibility for different users
of the campus to interact with one another



SUSTAINABLE 
SYNERGY
Green Walls and Green Roofs

 
There are widespread benefits of implementing green roofs and walls on

Zernike Campus, not only for the showcasing of sustainability but also some

cost-reducing ones (see bullet points). These innovations, however, must

host indigenous plants to enhance local biodiversity. Moreover, the load

capacity of structures might limit the number of green roofs/walls to be

implemented (2). The enlistment shows buildings on which green walls and -

roofs would possibly be suited as some do not reflect a sustainable image.

The locations for these innovations are situated centrally on the campus

because their visibility is essential.

Thermal regulation of buildings

which lowers the energy costs

(3). 

Retained water from green roofs

can be repurposed for flushing

toilets or might have applications

for industrial symbiosis.

Supporting biodiversity; these

innovations can act as a habitat

for insects and birds (4).

Improves green and sustainable

appearance on campus

significantly.

Green walls Green roofs
Brick walls Kapteynborg

Brick walls van Doorenveste

Demcon advanced electronics

Avebe Innovation Center

Duisenberg building

Engineering faculty

Hanzehogeschool

Container buildings

Startup City

Tilted roof entrance of

Brasserie Zernike

Cliq Swisstech B.V.

Fig. 3: Green wall (6)Fig. 2: Green roof (5)



A lot is already in development regarding sustainable mobility on campus.

However, the infrastructure on the campus itself can be improved in terms of

using sustainable components and materials. An idea for an innovation

enhancing biodiversity on campus would be to change the bus stops to green

bus stops with a sedum roof. 

Water Walls

Sustainable Infrastructure

 
This climate adaptive measure for

water retention (7), is currently only

implemented in Zernike’s Proeftuin at

BuildinG. The water wall shows

potential to be widely applied on

campus with other container based

buildings like Start-up City, as it is  an

effective climate adaptation measure. 

The vertical placement demands

low land use.

A water wall is variable in size and

costs

Highly customizable into a flashy

design complementing the

storytelling purpose. 

Important to know: There is a potential pitfall of building regulations not allowing

the implementation of this retention system (7). Nevertheless, the growing need for

climate adaptive measures is likely to allow for more flexible building regulations

among policymakers. Fig. 4: Water Wall (7)

Covered with grass and

wildlowers to attract insects

Captures fine dust and stores

rainwater (8)

Low in maintenance and

water needs due to sedum

plant coverage (8)

 
Another opportunity to move towards more sustainable and especially climate-

adaptive infrastructure can be found in the permeable pavement. There are

widespread opportunities to implement this at Zernike Campus, for example at

(bicycle) parking lots, in front of the Van Doorenveste, or around the

Duisenberg Building. Examples can be seen in the picture below.

Prevents overland flow

during heavy rain showers

Supplements the

groundwater table on

campus

Relieves the sewerage

systems

Green bus stops:

Permeable pavement:

Fig. 5: Artist's impression green bus stop, own design

Fig. 6: Permeable pavement (9)



Water Bodies
There are several ways to increase biodiversity and enhance the present ecosystems relating to water bodies. For example,

increasing the vegetation at the sides of the ponds. A gentle slope (<1:2) is able to host more vegetation, and rich vegetated

slopes are also protected by hosting reeds (10). Two types of terraces can be considered: riparian (“drasbermen”, max 10 

 cm above surface) and submerged (“plasbermen”, max 40-100 cm below surface) (10;11)

Variable in size, with a desired

minimum width of 1 meter

Both banks support specific types

of vegetation, which provides

shelter to animals

Sloped terraces provide habitat for

a wider range of vegetation

Fig. 7: Different types of natural banks (10).

Water quality can be improved by installing a purification marsh or a helophyte filter (11;12;13). There are several benefits to

consider. Firstly, nutrient absorption prevents eutrophication and therefore improves water quality and clarity (12). The large

increase in visible biodiversity also attracts waterfowl. The creation of such a marsh can be fairly cheap when maintenance is

synchronized on nature’s needs. Maintenance can also be of low cost by introducing grass carps for natural ways of

maintenance, while at the same time lowering human interference on the local ecology.

A suitable location for placing these terraces might be the

empty bank on the west side of the pond adjacent to the

Aletta Jacobshal as depicted in figure 8. The western bank

is specifically appropriate as it does not border the

roadside keeping animals into safety. Furthermore, the

concrete walls surrounding the pond can be a potential

host for green walls.

Furthermore, several other additions to enhance water-related

biodiversity are implementing small islands in the ponds (figure

9), which could either be fixed and built from sand or perhaps

be cheaper, floating islands from recycled or innovative

materials. Another option would be connecting the ponds of

Duisenberg and Aletta Jacobshal to function as an ecosystem

corridor underneath the street. And lastly, inspired by the

wooden decks of Duisenberg: multi-use wooden decks for

fauna to enter water bodies and for people to relax and

connect. We see an opportunity at the water behind the

Linnaeusborg.

Fig. 8: Artist's impression of marsh, own design

Fig. 9: Artist's impression of the Alleta Jacobshal and Duisenberg
ponds with the suggested measures applied (12)



Habitat and Cover Vegetation
Zernike Campus currently provides little shelter for animals. More cover vegetation would allow small animals to establish

themselves in the area. There are several guidelines which should be taken into account in order to improve the campus as

habitat for small animals (12;14).

Lowering mowing frequencies on grasslands

Abstain from mowing during spring

Mow at set intervals, based on the flowering periods of

desired plant species

Increase cover of hedges, hedgerows and groves to diversify

the texture of present ecosystems

Increase cover and texture by leaving fallen trees and leaves

generally seen as 'waste'

The risk of domination of plant species on the campus’ rich, clay soil is present, therefore some interventions could be taken

into account to increase the chance for a thriving biodiversity (16;17):

Plowing, topsoil removal (expensive but thorough) (18)

Collecting mowing yields to impoverish the soil (18)

Periodical fertilisation with abundant nutrients improving the

extraction of rarer nutrients (19)

Sowing seed mixes or transferring plant material of the desired

vegetation (18)

Wildflowers are most practical to be placed in flower beds, as

periodical maintenance is present and only small scale

The Zernike Campus shows potential to improve the connection of

ecosystems. With connecting the eastern and western lying nature reserves

and the Urban Ecological Structure (SES), the campus allows more

extensive migration. High connectivity stabilizes the diversity, and improves

flexibility of ecosystems (21). This can be reached by improving the

connections of thickets present on campus. Having transitioning habitats

on campus as shown in figure 12 allows target species and plant diversity

to thrive. Locations prohibiting construction are highly suitable for

unhindered nature development. One example of such a location is at the

Center for Advanced Radiation Technology (CART).

Fig. 11: Flower bed (20) 

Fig. 12: Drawing of the forest edge. Habitat for
many of the target species of Zernike Campus is
in the forest fringe and forest mantle (22).

Fig. 10: Grassland rich in herbs and wildflowers (15)



An exceptional chance for increasing awareness on sustainability arises when combining the desire of

Zernike Campus to develop itself as the ‘Proeftuin’ for innovations and the widespread knowledge of its

users. Several of the aforementioned, nature-related innovations can be performed with interdisciplinary

groups of students, led by the Zernike Ecology Project (ZEP). Where the ZEP is currently focusing on

ecological research, education, outreach and conservation, its scope would be significantly extended

by introducing nature planning and creation.

Opportunities for education

Fig. 13: Fauna tunnel in Beijum,
Groningen (23)

Fig. 15: Bat tower, designed by Ants
of the Prairie (25)

Fig. 14: Peregrine falcon nest on
Wakefield Cathedral, UK. Young (in nest)

and adult (24)

Fauna tubes under roads and paths allowing small animals to migrate undisturbed (figure 13)

Small planks or bridges across ditches and streams

Connecting the pond near Aletta Jacobshal and Duisenberg pond with the Reitdiep

Various nesting opportunities for different animals and insects in towers or boxes on buildings. However, these

must be placed in a suitable environment to be successful (figures 14 and 15)

Moreover, more technical interventions could help biodiversity thrive on campus:

Other campuses in the Netherlands have also applied a range of innovative measures to improve biodiversity. Wildflower

seed mixes, smart rainwater drainage, and other strategies have been tried and tested successfully. The risk of applying such

measures is thus relatively low compared to completely new measures but will contribute to higher biodiversity and the

image of a sustainable campus. More information about other campuses and how they implemented such interventions can

be found in the full report. These guidelines could be part of the unifying vision, allowing free interpretation and

implementation of these suggestions depending on what the different landowners desire.



Inspired by modern restaurants and the desire of Campus Groningen to become a Smart-

Campus; we suggest touch screens at social meeting places. These units could show events,

shared study rooms available across campus, meetings or offer quests from entrepreneurs to

stimulate crossovers, which students and businessmen could use during the day. They teach

people about innovations which are showcased on the campus and could make all users up to

date with the innovations or knowledge about what happens ‘inside’ on campus. They would

contribute to increasing ecological literacy and awareness of innovations.

When not used they show various real-time measurements from the other sustainable

innovations implemented, in a visually stimulating and interactive manner (e.g. numbers about

water saved, amount of kilowatts collected, live cam of bat/ birdhouses). At night an energy-

saving mode is enabled so nightly wildlife will not be interrupted.

STORYTELLING
Informative signs

Sustainaboards

Sustainability Crash Courses

A simple, affordable, yet effective way of teaching users about sustainability is to put

several physical signs around the campus next to sustainability innovations. With

easy to understand icons and flashy designs, the signs should attract the user but

simultaneously should convey the message quickly. The signs convey a message,

attract visitors, present sustainability facts and ask self-reflecting questions to users.

Users are challenged to think along but also to think about themselves whether their

current lifestyle is sustainable. The signs can possibly contain QR-codes that direct

users to an information page.

To increase ecological literacy (to be aware of sustainability and to live accordingly), one very

practical and goal-oriented way is to arrange frequent sustainability meetings or crash courses

for every Campus user. These meetings focus on making people aware of the challenges,

inspiring participants and stimulate them in executing their plans. Guided by professors or

departments like the Zernike Ecology Project these courses can be arranged in shared rooms

across campus or at buildings like the Energy Barn. Signing up can be done via the

Sustainabords presented below. Meetings during evenings or the weekends could enhance

liveliness on site.

Fig. 16: Concept informative sign,
own design

Fig. 17: Logo crash courses, own
design

Fig. 18: Sustainabord, own
design



SOCIAL COHESION

Central meeting place

Bernoulli park

One thing that is still missing in this regard is a central meeting place where all visitors of the campus can meet.

Currently, the north of Zernike is not an attractive place to visit for students from the south, and the other way around

holds for the personnel from businesses in the north. It will be a place for all campus' visitors, from both educational

institutions and businesses, and could take on different forms. For example, creating a community-building at the

centre of Zernike Campus, with different amenities like a restaurant, cafe, working spots and meeting rooms. The ideal

location would be the ‘hook’ of the Kapteynborg.

This app will function as a virtual space for students, teachers, businesses and

scholars to interact and exchange information and ideas. Currently, the reservations

of study spots, books, sports courts are all done via different websites. With an app,

all these functions could be combined and used at one platform. The addition of

ordering food at the food court could also be included, as well as news articles about

everything that is new on campus. It outlines activities that are accessible to

everyone. For example, the abovementioned sustainability crash courses could be

advertised on here as well together with live real-time measures of statistics (e.g.

water saved through using water from roofs for toilets). 

Located behind the Bernoulliborg, and next to the

Linnaeusborg and Energy Academy, we see high potential in the

current ‘amphitheatre’ which is placed here. Adding several

natural elements which improve biodiversity and amenities for

users, can have a major impact on connecting students outside

the buildings. We propose removing/repurposing the concrete

blocks and adding a pond with a large water feature. Water

features are proven to reduce stress and improve overall well-

being as water has a similar effect on the brain as meditation.

Having a water feature with a large seating area, including benches, around it allows for users of the campus to use this as a

meeting area or somewhere to go for breaks. This area is also away from the main Zernikelaan so will not be disrupted by

traffic noise.

Fig. 19: Artist's impression Bernoulli park concept, own design

Fig. 20: Zernike App logo, own design

Zernike App



With this report, we aimed to spark interest in parties involved to show them the possibilities of the campus and how it can be

transformed into a more cohesive and green place that people enjoy spending their time, which showcases the road to the

world of tomorrow. Several innovations came out of our extensive analysis as best performing regarding sustainability, visibility

and regarding its enhancement of cohesion on campus. We conducted an MCA which gives an overview of how our proposed

solutions are tested against several criteria that are deemed relevant. Some innovations are more successful at meeting

criteria of the MCA, whereas others can be considered low hanging fruit due to their low cost. Figure 21 provides a summary of

the results of the MCA, in which the ten innovations with the highest total MCA value can be compared. We will first outline

which five innovations contribute most to our goals, then which five have the lowest cost.

CONCLUSION

Highest contribution

Bernoulli park
The Bernoulli park has the highest score in contributing to our goal. Especially in terms of contributing to the planet criteria this
innovation is valuable. The social aspect is represented by this innovation as well since the park could be especially successful
as a meeting place for all visitors of the campus. It shares a second place in terms of cost-effectiveness. Despite the high costs
of this innovation, the potential benefit outweighs these costs royally.

Green walls
Green walls are visible and catchy to the public as they green otherwise grey buildings. It would increase awareness regarding
sustainable innovations. Also, the fact that green spaces influence employees happiness and productivity needs to be
considered (26). Furthermore, this innovation increases biodiversity on campus. In terms of cost-effectiveness, green walls score
rather low. When compared to green roofs however, they score significantly higher.

Central meeting place
Looking at the people criteria, this innovation scores second best. However, building a new building on an empty plot could be
harmful to local biodiversity and climate adaptation, which is why the planet scores in the MCA are relatively low. A downfall of this
innovation is the high costs of innovation. It is still in a shared fifth place in terms of cost-effectiveness, however, as it could be a
worthwhile investment.

Green bus stops
The contribution of green bus stops to biodiversity is potentially large for the size of the innovation. Furthermore, the
contribution to visibility is notable. This innovation adds awareness about the importance of biodiversity. Due to the low
maintenance cost, this innovation is the most cost effective, together with floating islands.

Smart & Social Technology
This innovation has no direct effects on biodiversity and climate adaptation. Despite this, both of these solutions give a major
contribution to the final goals. They are especially effective in unifying the campus and the improved awareness created by this
innovation could have positive secondary effects on the planet criteria. The sustainaboard is in a shared fourth place in terms of
cost effectiveness.

Online platforms
Similar to Smart & Social Technology, the contribution of online platforms to planet criteria is negligible. However, they make a
significant contribution to the work and study productivity at campus, as well as unification. The facilities offered by online
platforms could further contribute to the visibility of other innovations. The contribution outweighs the costs, and this
innovation is in a third place when costs are compensated for.



Lowest cost

Low nature intervention policy 
Low nature intervention policy appears to be most attractive when looking at implementation and maintenance costs in figure

21.  However, the effectiveness and the level of contribution to our vision is significantly lower than innovations that cost

more. Implementing this innovation will be beneficial for climate adaptation, but especially for biodiversity. This low cost, but

significant contribution to planet criteria, put this policy in third place in terms of cost-effectiveness.

Floating islands

Floating islands are relatively cheap and simply implemented. They, in particular, contribute to biodiversity. An advantage of

this innovation is that it has high visibility and triggers curiosity. However, implementing floating islands will not have any effect

on increasing cohesion or climate adaptivity. Due to the large effect size, this innovation has the best total score together with

green bus stops.

Impoverishment soil

The impoverishment of the soil is a very cost-effective solution that enhances biodiversity. As removing the top layer of the

soil, which is necessary for impoverishment, is not a very visible process and it does not enrich the aesthetic of the

environment, this solution will not be inviting nor increase cohesion. Despite the relatively nonexistent costs, the contribution

of this innovation is not high enough to be among the most cost-effective solutions. However, as it enhances biodiversity and

is a minor investment, it is a low impact, low-cost solution. It should be considered when biodiversity is valued highly without

limiting the feasibility of future development plans.

Flowerbeds

The implementation of flowerbeds will attract new species and increase biodiversity. Furthermore, flowerbeds are versatile in

their placement and application. By placing them in locations where people congregate, and by designing them to be sat on

(Figure 8), they contribute not only to biodiversity and climate adaptation but also to the visibility and unification. Combined

with low costs, the cost-effectiveness of this innovation is valued at 12 and is in third place.  

Informative signs

Informative signs do not have any influence on biodiversity or climate adaption. However, these signs remain valuable. They

can be placed next to innovations that have a lower visibility level and therefore play a significant role in creating awareness

and support, but also in unifying the campus. The low cost, high impact properties of informative signs give them a fourth

place. 

Nesting opportunities

Due to the shared contribution value with informative signs, nesting opportunities are considered as well. Creating more

nesting opportunities at the campus is feasible as the costs are relatively low and contribute to biodiversity, climate

adaptivity but also to the unification of the campus. However, the low impact in criteria other than the three

aforementioned means the cost-effectiveness of this innovation is relatively low. Comparative to the impoverishment of the

soil, it is a low impact, low-cost strategy, and they are easily moved. Furthermore, in combination with other innovations

that contribute to biodiversity, the effect size of nesting opportunities might increase due to secondary effects. 



Figure 21: In this graph, the ten innovations with the highest total MCA value can be compared. The width of each column illustrates
to what extent the innovation meets the criteria set in the MCA. The height illustrates the cost of the innovation. The innovations are
in order of the total score (e.g. cost-effectiveness), from left to right in the graph and from top to bottom in the legend. The total
value for each innovation is mentioned in their respective bars

This report only outlined the innovations that scored highest in the MCA. These innovations all perform exquisitely in different

aspects, be it cost, contribution, or both. However, not only the criteria from this MCA should be considered, but also more

indirect effects. Combinations of different strategies could have emergent properties. The same goes for interactions between

the suggested strategies and the different activities at the campus. An opportunity for implementing the advised innovations is

to actively link them with educational purposes. Furthermore, it would be valuable to involve students in the designing and

researching process, and ultimately in the implementing process as well. The effect of these interactions has not been

included in our analysis, however, as the extent of this project did not reach far enough to add such considerations.

In deciding which innovations are to be implemented, it should be considered whether actors are willing to invest more in

costly innovations that have a large effect or whether they want to invest less in cheaper innovations with a lower contribution.

We further recommend taking a look at the interactive map which outlines all proposed innovations, which can be found on

the website (page 15). The suggestions done here are long term focus points, which will contribute to more equal

consideration of the people and planet aspects with respect to the performance aspect. This goal will be reached by

implementing innovations relating to biodiversity and climate adaptation on Zernike Campus with additionally the

consideration of a thorough vision about a campus that functions as a showcase for the world of tomorrow.

Decision making

https://maphub.net/FPICampus/interventionsmap
https://sites.google.com/student.rug.nl/future-zernike-innovation
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