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The road to a sustainable 
and bustling VU Campus
Vrije Universiteit Amsterdam has a clear vision and strong set of ambitions in the field of sustainability. To achieve them, 

the VU grounds are undergoing a complete overhaul to create a new, green campus. The project has three strategic aims, 

one of which is to increase activity and enhance the quality of life on the university campus, where nearly 30,000 people 

come daily to work and study. This will encompass the development of a sustainable VU campus, contributing to sustainable 

area development, improving the natural environment and fostering a blend of residential facilities and urban amenities.  

So how will these plans take shape over the years ahead? Hello Zuidas talked to Franc van Nunen, director campus  

development, and Willem Verduyn, real estate manager at VU Corporate Real Estate and Facilities (FCO), who is also  

the newly appointed board member of the Green Business Club Zuidas. 

‘We feel we’re an integral 

part of Zuidas.’

‘Lots of people simply pass by, 

but everyone is welcome 

to use our facilities.’





Research in  
Engineering Smart and Sustainable Software: this is what we do  



Education: 
CS Master – Track Software Engineering and Green IT 



Software follow(ed) unsustainable practices 
Software is disrupting (future) social and business contexts 



The software industry and unsustainability 

Potential 87% energy savings with cloud 
migration of legacy software [Berkeley Labs] 

Hardware optimizations are negated by 
software inefficiencies [cf. Wirth’ Law] 



“Software is eating the world”. Marc Andreessen, 2011 



“Software is eating the world”. Marc Andreessen, 2011 



What does “green software” mean? 
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Energy efficient 

Energy aware 

Sustainable 



What does “green software” mean? 
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Myth: energy-efficient hardware will solve the issue 



Energy-efficient software: 
By implementation 

[Procaccianti, Fernandez, Lago, Empirical evaluation of two best practices for energy-efficient software 
development, Journal of Systems and Software, 117:185-198, 2016]


[S2 Green Software Wiki, wiki.cs.vu.nl/green_software]




Energy-efficient software: 
By design 



Need 4 research: 
Too many variables, too much “noise” 



Some numbers: true or false? 

EFFICIENT DATABASE QUERIES 
-25% energy consumption 

OPTIMIZED DATA MANAGEMENT 
+70% performance 

SMART USE OF WEB RESOURCES 
-8,5% energy consumption 

WEBSITE CONTENT DELIVERY 
-45% energy consumption 

FLEXIBLE COMPUTATION 
OFFLOAD 

-40% power consumption 

SOFTWARE REFACTORING 
-50% energy consumption 
-20% power consumption 



Energy-aware (smart) software:  
Cyber-foraging optimizes functionality by resource discovery 

Resource scarce 
environment 

Smart home 



Need 4 research: 
A green label for software, too 



What should a green label really do? 



What should a green label mean for software? 



(Energy-aware) smart software:  
Cyber-foraging optimizes functionality by resource discovery 

E.g., location, 
user profile, 
schedule, 

battery 

Availability, privacy, 
QoS,  

Network 
connectivity, 
data traffic, 
proximity, 

functionality,   



(Energy-aware) smart software:  
Cyber-foraging software tactics make the cloud smarter 

E.g, 
location, 

user 
profile, 

schedule 

Retrieves data from 
the cloud according 

to algorithm and 
stores it locally 

Only when data 
is not already 

available on the 
surrogate 



If software gets smarter, 
should we (still) invest in a greener cloud? 



A collective global electricity consumption from 7.4% in 
2012 to 12% by 2017 (2015) 

Internet data is now growing at 20% per year (2015). 
Less than 1% is actually used. 

Should we invest in a greener cloud? 



Need 4 research (and better practice): 
How to provide the right tools for informed decision making? 



What software product should we buy? 



What software product should we buy? 



Need 4 research (and better practice): 
(Truthful) visualizations 

IE9 

Chrome 

FireFox 

Opera 

Safari 
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Sustainable software:  
Lasting, cost-effective, socio-technical savvy 



Case Environment 
 
 
 
 
 
 
 
 
 
 
 
 

Stakeholders 

Value Objects 
(Assets) 

• Per 4D dimension (where applicable) 
• Quantifiable element (metric / KPI 

Value Interests 
(Targets/Concerns) 

Impact assessment 
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Need 4 research:  
Framing Sustainability as a Software Quality Property 



Embody sustainability in SE 

Measure and visualize Informed design decision making 

Smart resource utilization 



The 2016 Sustainability Leaders

In your opinion, who should lead the sustainable development 
agenda over the next 20 years? 



Thank you 

33 



The 2016 Sustainability Leaders

What specific companies do you think are leaders in integrating 
sustainability into their business strategy? 


