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Disclaimer 

This Sustainability Inspiration Document  is the result of work by the Sustainability expert team, 

co-ordinated by the COB and TU Delft. The Rotterdamsebaan project organisation team is aware 

of the content of the document and will use it as a guiding framework for the development of 

the Sustainability MEAT criterion for the tender procedure for the Rotterdamsebaan master 

contract. No rights may be derived from the Sustainability Inspiration Document. 
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BY WAY OF INSPIRATION 
You will notice quotes and images in various places in this document. These create an 

atmosphere and sow the seeds of ambition that we hope will inspire and motivate you to get 

the best out of yourself. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 

1. Rotterdamsebaan 
The trigger for a new configuration 

 
The Rotterdamsebaan is a new arterial road between the motorway network at the Ypenburg 

intersection (A4/A13) and the inner ring road in The Hague. The accessibility of The Hague is 

under pressure. At this point in time, forty per cent of the traffic entering and exiting The 

Hague uses the Utrechtsebaan (A12). If there is a tailback on the Utrechtsebaan, it has 

profound consequences for the other roads in and around The Hague, Rijswijk and Voorburg-

West. When the Rotterdamsebaan is finished it will relieve traffic on the Utrechtsebaan and 

reduce 'rat run’ traffic in adjacent urban areas. 

 
The Rotterdamsebaan is being built on behalf of the City of The Hague. The road runs through 

The Hague, Rijswijk and Leidschendam-Voorburg and will make the region more easily 

accessible. From the Ypenburg intersection, the road passes under Laan van Hoornwijck and 

on to the Vlietzone-Zuid. Before it reaches the Vliet, the road enters a tunnel under Voorburg-

West, through to the Binckhorstlaan and joins the inner ring road via the Mercuriusplein. The 

City of The Hague is working in close collaboration with the local authorities of Leidschendam-

Voorburg, Rijswijk, the Greater Haaglanden region, Rijkswaterstaat and the Ministry of the 

Environment and Infrastructure. 
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2. Rotterdamsebaan 
and sustainability 

2.1 The role and significance of the Sustainability expert team 

As far as the City of The Hague is concerned, sustainable development in its projects is not just 

essential, it is self-evident. The city wants to have a net zero-carbon-footprint in 2040. It wants 

to achieve the status of sustainable city through collaboration between agencies, residents, 

businesses, research centres and lobby groups. The Rotterdamsebaan is an important project 

in this respect. The city's ambition is for the Rotterdamsebaan to become an icon of 

sustainability and a source of inspiration for future projects. 

 
Sustainability is one of the four MEAT criteria for the Rotterdamsebaan project. The City of The 

Hague and project manager Paul Janssen became aware during the process of framing the 

tender that this subject is an umbrella term, for which sub-surface construction had not yet 

developed sufficient frameworks and vision. Without that, it is difficult to put together a 

challenging and, for the tendering parties, distinctive assignment. For that reason it was 

decided, under the auspices of the COB and chairmanship of Prof Dr Marcel Hertogh, professor 

of integral design and management at the TU Delft, to appoint a Sustainability expert team 

made up of ten professionals representing a broad spectrum of sustainability (see appendix). 

You are now looking at the result of this process. The wide range of expertise represented by 

the expert team and their intensive discussions have resulted in a document that, we hope and 

expect, sketches a framework and plots a course. Not just for the Rotterdamsebaan, but also as 

the starting point for tunnel building in the future. 

 
In order to support the process of sustainability for the Rotterdamsebaan project and 

carry this forward to future tunnel projects, the COB and Stichting KIEN are making a 

contribution. 

 

2.2 How does the expert team go about assessing your plans? 

We expect you to provide an ‘integrated vision on sustainability’ for the Rotterdamsebaan 

project. When drafting the integrated vision on sustainability it is important for you to address 

the design, construction and use stages, and give an indication of how the sustainable tunnel 

can evolve during the use stage.  Another common factor linking the various aspects is life-cycle 

thinking. We would like to challenge you to push the boundaries of the maintenance contract 

and specifically consider flexibility in terms of long-term management and maintenance. 

 
Due to the stage the project is at, a number of choices have already been made, so some of 

the space available for solutions has already been taken up. The various organisations that 

have an influence on the sustainability of the Rotterdamsebaan project - you the market, the 

City of The Hague and the locals (both residents and lobby groups) - will provide the 

remaining solutions. We are interested in your opinion and vision on collaboration with 

these organisations. 
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Sustainability is the only solution (schematic diagram)  

 

Ruimte Gemeente Den Haag Space available in the City of The Hague 

Al ingevulde ruimte Space already taken up 

Ruimte Markt Market space 

Gezamelijke ruimte Common space 

Ruimte omgeving Environment space 

Duurzaamheid Sustainability 

In addition to an integrated vision on sustainability, we have identified nine sustainability areas. 

These areas can be seen as the beads that make up a necklace. By threading them onto a wire 

they create a new context. The result of your outlook on sustainability. We'd be interested to 

learn whether you think that an extra bead would make the tunnel more sustainable, or that 

one or more beads should play a more prominent role! 

 
The nine sustainability areas are: 

1. Combinations of functions and flexibility 

2. Beacon 

3. Social participation and safeguarding knowledge 

4. Social fairness 

5. Noise 

6. Air quality 

7. Incorporation into the natural environment 

8. Use of natural resources 

9. Energy 
 

2.3 Three-stage ambition 

The expert team has developed a three-stage ambition for each of the areas: 

 
Basic level: The sustainable tunnel complies with legislation and is as good as sustainable 

projects that are being developed elsewhere. Once completed, the tunnel will be the most 

sustainable tunnel in the Netherlands. 

 
State of the art: A sustainable tunnel that makes the most of the available international 

knowledge and experience. The tunnel is an icon of sustainability, a stimulus for other projects 

in the Netherlands and tunnel projects in Europe as a whole. 
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Creation of extra value: A sustainable tunnel that goes further than the current state of the 

art (in part at least). The tunnel sets the new worldwide standard for sustainable tunnels. 

 
These levels apply both to the integrated vision on sustainability and to the nine 

sustainability areas we have identified. In the following chapters you will find our integrated 

vision on the sustainable tunnel, and further development of the nine areas. You will read 

our vision on each area and a table showing the three levels. We trust that this gives you 

enough incentive and enough of a challenge to take sustainability to the next level. 

 
As far as the expert team is concerned, each of the nine areas is equally important throughout 

the entire life cycle, because it is impossible to know now what will be most important in 

fifteen, twenty-five or seventy-five years. But, once again, we invite you to respond to this in 

your integrated outlook on sustainability. 
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MARCEL HERTOGH, SUSTAINABILITY EXPERT TEAM CHAIR 
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3. Our vision 

When we picture the sustainable tunnel at the stages of construction, use and maintenance 

we see a tunnel that leaves the earth and its inhabitants in a better position than before its 

construction. Not just at the ultimate site of the tunnel; in all those places, wherever they 

are in the world, that are involved in the building of the tunnel. A sustainable tunnel makes 

the environment more beautiful and is itself a sight to behold. A sustainable tunnel is an icon 

of which the builders, users and local residents can be proud, a project which actively 

involves residents, local networks and research institutions. 

We have set ourselves a challenging ambition in this respect: to make merely driving 

through the tunnel an experience of sustainability. A sustainable tunnel is energy-neutral at 

the use stage and constructed using low-energy methods or renewable energy. The air is 

cleaner than the surrounding ambient air, even at the tunnel openings. The tunnel is an 

inspiration for supply-chain collaboration in the sector.  Where possible, raw materials are 

(will be) acquired, made or used in a sustainable manner, taking people and the 

environment into consideration. It is important to consider the whole life cycle of products. 

In addition to its function as part of the transport infrastructure, the tunnel also offers room 

for adding new functions. The tunnel will be made to be low-maintenance, so that road 

closures can be kept to a minimum and there will be less need for diversions. 'Social fairness’ 

has a high priority. 

A sustainable tunnel respects the past, is easy to service and maintain in the present and is 

ready to take on the challenges of an uncertain future. A sustainable tunnel is able to adapt 

to different uses with little need for intervention. A sustainable tunnel of this kind is the 

international standard for sustainable tunnels and the starting point for development of new 

tunnels which, in turn, will lead to new know-how. 

We are convinced that the sustainable tunnel can be built. On time and on budget, and 

without compromising on the basic requirements of safety and architectural choices that 

have already been made. 

The tunnel will be built by means of a co-creation involving managers, the local community 

and the contractor, which is where you, the market, come in to make a shared dream into a 

joint reality. 

This document is the expert team's way of inspiring you all in matters concerning 

sustainability and tunnel construction. We trust that you are keen to take up the challenge 

of pushing yourself to new heights to design, build, manage and maintain a tunnel that is fit 

to face the future. We are looking forward to an inspiring and innovative process. 

On behalf of the Rotterdamsebaan Sustainability expert team, the City of The Hague and the 

COB 

 
Prof Dr Marcel Hertogh 

Sustainability expert team chair  
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4. Areas of sustainability 

This chapter describes the nine areas of sustainability that we have identified. For these 

areas we will run through our vision and the relevant ambition levels for the 

Rotterdamsebaan with you. This is the functional part of each area, i.e. the framework.  We 

illustrate this with quotes from members of the expert team. We also give examples of 

projects at home and abroad aimed at motivating the reader, rather than being something 

to copy. 

 
The nine areas will be dealt with in this sequence, in separate sections: 

1. Combinations of functions and flexibility 

2. Beacon 

3. Social inclusivity and safeguarding knowledge 

4. Social fairness 

5. Noise 

6. Air quality 

7. Incorporation into the natural environment 

8. Raw materials 

9. Energy 
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HENK VAN LAARHOVEN, SUSTAINABILITY EXPERT TEAM MEMBER 

“CONSIDER WHAT THE FUTURE MIGHT HOLD!” 

“There are two causes for the fact that the service life of some objects is so short. 

On the one hand, their functional quality is unsustainable because, when the 

requirements were formulated the function of the object in question was too closely 

focused on the problem at that time, rather than taking future use into account. On 

the other hand the aesthetic quality and, as a result, the overall perception of 

structures is often biased towards a specific trend or fashion, which means it is not 

fit to face the future.”  
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4.1 Combinations of functions and flexibility 

A sustainable tunnel is a flexible tunnel. This means that if circumstances change, it must be 

possible to adapt the tunnel easily or it must already be able to accommodate such 

circumstances. Furthermore, it would be useful to utilise the tunnel for other functions in 

addition to its primary (transport) function, as we believe that combinations of functions can 

contribute to the sustainability of a tunnel. By this we mean combinations of functions that 

physically relate to the tunnel itself and not to multiple use of space under and/or above the 

tunnel, which would not be physically interwoven with the tunnel. 

 
 

Combinations of 

functions and flexibility 

Ambitions 

The creation of 

combinations of 

functions and 

flexibility. 

1. Vision on added value of combinations of functions 

and flexibility, and at least one relevant combination 

of functions that would increase the impact (People-

Planet-Prosperity). 

2. Indicating one or more combinations of functions 

with a high added impact value and an outlook on 

flexibility with the aim of identifying and 

implementing new combinations of functions in the 

future, not least in consultation with third 

parties/partners. 

3. Indicating one or more combinations of functions 

that realise substantial added value for the 

sustainable tunnel (cost/benefit ratio)  that can be 

found, not least in partnership with other 

organisations, with specific indication of provisions 

and facilities that give the flexibility for possible new 

combinations in the future. 
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BY WAY OF INSPIRATION 
Combinations of functions and flexibility 

 
 

 
IDENTIFYING SOCIAL BENEFITS 

When an urban area undergoes a transformation many opportunities for social 

benefits can be listed.  This goes further than just better accessibility and time-saving 

for the road user. Consider the creation of new green areas at the tunnel openings or 

at the roadside, something that would combine extra vegetation, CO2 capture and 

biodiversity. A project of the scale of the Rotterdamsebaan makes combinations of 

functions of all sizes possible. Combinations of this kind do not necessarily have to be 

found in the area in question, but could also include partnership with other 

organisations. By looking together at ways to create value, the Rotterdamsebaan 

project has the potential to 'give a lot back’ to its surrounding area.  

 

 

EXAMPLE: HENGELO BUS STATION 

Three life cycles were used in the Hengelo bus station project, these being the roof 

and canopy (spatial hardware), the street furniture (ergonomic hardware) and the 

display systems (software). Creating an integrated design has to remain the starting 

point, the integrated nature of the project primarily implying that parts of the project 

can easily be removed. 
 

 
Design team: architect Bierman Henket Architecten, structural consultant ABT 

Velp, information provision consultant Keypoint Consultancy, landscape 

architect Karres en Brands Landschapsarchitecten, Construction team Van 

Wijnen, Van Geelen Beton, Armada Outdoors, Vialis  
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MODULAR CONSTRUCTION 

A sustainable tunnel meets the needs of flexibility in both the use and 

management of the tunnel. This need for flexibility could be 

incorporated at the design stage. Consider a modular approach, in 

which the various component parts such as lighting, ventilation and 

extraction, drainage, tunnel walls, floors or ceilings could be easily 

added or removed. 

DRIVING ON WATER SHELLS 

The new Schieveste urban area in Schiedam has a water storage system under the 

road surface. Traffic passes over what is, in fact the top of the water storage facility. 

The tank, 278 metres long and 7 metres wide, is made up of ‘water shells’, rather like 

plastic seats. Rainwater is stored in the void under these seats. 

INNOVATIVE ROAD SURFACE INCREASES SAFETY 

Whenever we manage to link a technical function to a public interest, the result is to 

the benefit of both parties. In some cases this leads to a reduction in cost, but it is 

always of great social value. The use of reflective asphalt, for example. The reflection 

from the road surface increases the driver's perception of light intensity, which 

consequently has a positive effect on road safety. If, in addition, sustainable LED 

lighting is used, this represents a considerable saving on the cost of public lighting 

(up to 30%). And light pollution for local residents also falls. In the Netherlands, 

Rijkswaterstaat has laid the asphalt in a test zone on the A35 and on the ring-road at 

Dokkum. 



 

 

 

 

 
 

 

JORIS VIJVERBERG, SUSTAINABILITY EXPERT TEAM MEMBER 

"WE'RE AIMING TO CREATE A BEACON OF 
SUSTAINABILITY” 

“In developing the scope it is important to create 'work with work', achieve 

combinations of functions and discover together whether different interests can 

be united in a single project.” 

 

 

 

CLAUDIA HEIMENSEN, SUSTAINABILITY EXPERT TEAM MEMBER 

“VALUE CREATION FOR LOCAL RESIDENTS” 

“The Rotterdamsebaan project needs a contractor that is head and shoulders above 

the rest when it comes to commitment and personal involvement. From my 

perspective a project is not sustainable unless we manage to create value for both 

road users and local residents, by continuously combining functionality and the 

quality of the environment.” 
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4.2 Beacon 

The Rotterdamsebaan project's ambition is to create a 'beacon’ of sustainability. In this way, 

the route functions as a familiar approach to the city centre, a sort of calling card for The 

Hague: a beacon of sustainability. 

 
For those that use the Rotterdamsebaan it will create an experience of sustainability that 

directly and distinctively communicates with the driver. These elements will change 

throughout the service life of the tunnel so that it develops with new insights into sustainability 

(lessons learned, changes in legislation, the zeitgeist etc.) and regularly has the capacity to 

surprise. The integrated nature of the individual elements is characterised by how the 

elements seem to make up part of the whole, yet can easily be exchanged or replaced. 

Needless to say, this direct experience must not be at the expense of safety; more to the point, 

the experience might be used to boost safety. 

 

Beacon Ambitions 

The creation of a beacon 

of sustainability, in which 

the driver has a direct 

experience of 

sustainability. 

1. The tunnel is unmistakably recognised as a 

sustainable tunnel. Individual elements form a visible 

whole, and can be replaced. The elements do not 

compromise road safety. 

2. The tunnel creates an experience of sustainability 

and is a clear source of inspiration. The elements 

used for this shall be adapted to new insights in 

good time. The elements promote road safety. 

3. The tunnel goes further than the latest 

developments, and has the power to surprise and 

remain actively in development with new insights. By 

adapting the tunnel pro-actively to new insights, it 

will also stay ‘ahead of the game’ at the use stage: a 

lasting icon of sustainability. 
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BY WAY OF INSPIRATION 
Beacon 

 

 
DAAN ROOSEGAARDE, ARTIST AND INNOVATOR 

MAKE A STATEMENT 

“I'm no tunnel builder but, like you, I'm interested in looking at things from a 

different perspective. If you look at a tunnel in a different way, you realise that it 

doesn't have to be something merely functional. Why can't it be a statement? About 

culture, about innovation, about creativity. What would happen if you made a 

connection between technology and people, then let creativity run wild? 

Photo: Installation by Studio Roosegaarde in the Maastunnel in Rotterdam.  

IN THE SUN 

February 2014 saw the opening of the world's largest ‘solar-powered bridge’. The 

roof of Blackfriars Bridge in London, built in 1886, is now fitted with 4400 solar 

panels. It is expected that the panels will supply half the energy needed to power 

Blackfriars station. And CO2-emissions from the station will fall by 511t per year. 

According to David Statham, managing director of First Capital Connect, the rail 

company that uses the station, the bridge is now an icon of sustainability in the city: 

“The fact that the panels are so visible is very important. London wants to showcase 

itself as a sustainable city and the bridge is now making a clear contribution to that 
image.”  

 

 



19 

 

 

 

 

 

 

 

 

 

 

 
 

EXAMPLE: EXTENSION TO ARTEZ 

What was asked of us? 

The park next to the main building of ArtEZ (the largest building ever designed by 

architect Gerrit Rietveld) was found to be the only suitable spot for the required 

extension. In order to retain the view of both this listed building and the push 

moraine behind the park, it was decided to build the extension underground. Double 

land use, i.e. retention of the park, the view of the green embankment (the push 

moraine) and the Rietveld pavilion was the starting point.  

 
What was the sustainable solution? 

As the building is generally used by pupils, teachers and support staff for eight hours 

per day, attention was focused on what it felt like to be in the underground space. 

The amount of daylight through the roof, also a source of natural ventilation, and the 

view of the trees through the roof are the most important factors that have made this 

possible. 

 
What did it actually achieve? 

This building's energy use is considerably lower than that of a building that is above 

ground. In addition, the project was showered with prizes before and after completion 

due to its unusual design. In 2003, the design won the renowned Schreudersprijs. 

 
ArtEZ in Enschede  



 

 

 

 

 
 

 

LÉON DIJK, SUSTAINABILITY EXPERT TEAM MEMBER 

“A SUSTAINABLE PROJECT IS A JOB FOR PEOPLE 
WHO AREN'T SCARED TO GET THEIR HANDS 
DIRTY” 
“The Rotterdamsebaan project involves a lot of building in the 'backyard’ of the 

local authority areas that surround The Hague. In other words, sustainability is not 

to be taken lightly: it's something we need, not something we do because we like it. 

Not more and more of the same, but retaining what's worthwhile and offering that 

little extra that local residents could benefit from. Sustainable building and 

sustainable maintenance demands down-to-earthness, strength, talent and a 

connection with the surrounding area.” 
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4.3 Social inclusivity and safeguarding knowledge 

The development and use of the Rotterdamsebaan offers opportunities for the involvement of 

the community with the aim of instilling pride, ‘ownership’ and knowledge sharing. 

Furthermore, we believe that involvement and inclusivity can enrich sustainable solutions. 

Hence the Rotterdamsebaan project can be a source of inspiration for other developments, 

such as future projects. 

 
The project has a long administrative and social history. Now that the go-ahead has been 

given, the City of The Hague wants to continue being honest and transparent with all 

stakeholders and not make promises relating to matters that have been discarded and are 

no longer possible, while remaining open to interesting links and ‘cross-pollination'. 

 
 

Social inclusivity and 

safeguarding knowledge 

Ambitions 

Actively involving the road 

manager, the local 

community, public and 

private parties and 

research institutions to 

keep the tunnel 

sustainable and making it 

even more sustainable, 

sharing knowledge and 

experience actively within 

the sector. 

1. Including local residents and local networks in the 

design process, construction and use/management. 

Notifying public and private parties of developments 

and new knowledge during the service life, 

specifically focused on sustainability. 

2. Actively involving actors and the organisations, local 

networks and research institutions behind them via 

partnerships, by making a point of including them in 

the project design, construction and 

use/management, with the aim of giving meaning 

and substantive enrichment in the field of 

sustainability and adaptation. New projects with 

similar levels of ambition can learn from this project.  

3. Innovatively and effectively involving all parties listed 

at level 2, so that it is possible to make the difference 

in the creation of a sustainable tunnel. The tunnel 

will remain actively in contact with new 

developments and be able to capitalise on these. 
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BY WAY OF INSPIRATION 
Social inclusivity and safeguarding knowledge 

 

 

EXAMPLE: NOORD/ZUIDLIJN 

The Noord/Zuidlijn, the new metro line that runs from north to south through 

Amsterdam, set up a communications campaign from person to person. The project 

was literally given a face by allowing the people behind the scenes to talk about the 

work they were doing. There is a very important philosophy behind this good 

communications campaign: ‘We are 100% transparent, and sensitive to public 

perception'. It is precisely the consistent application of the philosophy that really 

helped turn public perception of the project around. Have you considered your 

sensitivity to perception of the project yet? 

 
Photo: Open day in the tunnels of the Noord/Zuidlijn  

EXAMPLE: CURRICULUM IN DELFT 

Children in Delft are growing up in the middle of a large-scale (underground) 

construction project, the Spoorzone Delft. So Stichting Buitenste Boven has initiated 

De Spooracademie (Rail Academy). By doing this, the foundation is aiming to make 

children historically and culturally aware, give them an appreciation of technology 

and  motivate them to embrace the Spoorzone project. One of the parts of this 

‘curriculum’ is My Train Timetable, a folder full of teaching materials that are tailored 

to developments in the project. 
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JOINT PRACTICAL RESEARCH 
ON BORED TUNNELS 

In 2000, the contracting authorities for five projects involving bored tunnels and the 

COB signed the Joint Practical Research on Bored Tunnels (Gemeenschappelijk 

Praktijkonderzoek Boortunnels, GPB) agreement. This was a framework for efficiently 

developing knowledge on tunnel boring technology. It proved to be a success. New 

knowledge was developed or validated with each new tunnel, and carried through to 

the next project. Public, freely-accessible knowledge that has benefited us all. Work in 

the context of the GPB is complete, but have you considered what you, the tenderer, 

will be giving back to The Netherlands in terms of knowledge? 



 

 

 

 

 
 

 

RENÉ DE KLERK, SUSTAINABILITY EXPERT TEAM MEMBER 

“SUSTAINABILITY IS COMPREHENSIVELY 
DOCUMENTED IN BRUNDTLAND” 

“The apparently simple job of completing everything we are doing at the moment 

without imposing restrictions on future generations squares the circle of the 

challenge facing us. We are entirely dependent on our planet for the continuing 

existence of humankind as a species. From the bare essentials of life to profound 

expressions of culture. We are looking for a party that, having considered the 

implications, is in a position to accept this fact and to review it constantly.”  
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4.4 Social fairness 

Social fairness has a positive impact on the sustainability of the Rotterdamsebaan. The United 

Nations’ nine principles are the inspiration for social fairness. They state that a project, in this 

case the Rotterdamsebaan, shall be completed with respect for human rights, labour relations 

(such as the abolition of child labour and the elimination of discrimination), pro-active 

measures on the environment and anti-corruption measures, preferably throughout the entire 

supply chain. This focuses on the P for People in People-Planet-Prosperity. In terms of the 

project it is not about the creation of a paper tiger, but about a mode of both thinking and 

acting. 

 
Using the philosophy that corporate social responsibility starts with your own actions, social 

fairness starts with a sustainable procurement policy and supply-chain responsibility. Insight 

into the supply chain is essential to guaranteeing the quality of the finished product. 

Moreover, co-operation throughout the chain has the ability to smooth the path to smarter 

and more efficient working methods, which saves time and makes sustainable innovations 

possible.  

 
 

Social fairness Ambitions 

Demonstrably following the 

principles of social fairness. 

1. A vision of social fairness and concrete plans on 

how to make a contribution to this. 

2. In addition to this vision of social fairness, a robust 

approach in this area that really makes the 

difference in reaching a state-of-the-art level for 

social fairness. 

3. In addition to that stated at level 2, a 

demonstrable policy that is applied to how the 

tenderer works on long-term relationships with 

other projects and organisations at home and 

abroad. 
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BY WAY OF INSPIRATION 
Social fairness 

 

 

EXAMPLE: TONY CHOCOLONY CHOCOLATE 

Since its establishment in 2005, this chocolate company has had a clear mission: to 

eradicate slavery from the chocolate supply chain.  This mission involved a consistent 

three-step plan with clear aims: (1) Tony’s makes people aware, (2) Bean to Bar, (3) 

Lead by example. For inspiration and to see how this was implemented in practice, go 

to www.tonyschocolonely.com/onze-missie/op-weg-naar- 100-slaafvrij . What is your 

mission and how are you going to make it happen? 

Photo: The chocolate bars are divided into irregular shapes: a playful way of showing that not 

everything in the world (even the world of chocolate) is regular or equal.  

  

PRACTICAL TOOLS: PIANOO.NL 

PIANOo, a tendering platform, offers information, advice, tools and practical tips to 

anyone in the public sector who is involved in the procurement and tendering of 

public works, goods and services. As a tendering party, you do not work in the public 

sector, you do work for the public sector. So make use of the knowledge developed 

here! Look around, for instance at the pages on the social aspects of procurement:  

www.pianoo.nl/themas/duurzaam-inkopen/sociale-aspecten-van-duurzaam-inkopen  

http://www.tonyschocolonely.com/onze-missie/op-weg-naar-100-slaafvrij
http://www.tonyschocolonely.com/onze-missie/op-weg-naar-100-slaafvrij
http://www.pianoo.nl/themas/duurzaam-inkopen/sociale-aspecten-van-duurzaam-inkopen
http://www.pianoo.nl/themas/duurzaam-inkopen/sociale-aspecten-van-duurzaam-inkopen
http://www.pianoo.nl/themas/duurzaam-inkopen/sociale-aspecten-van-duurzaam-inkopen
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PRACTICAL TOOL: DUURZAAMGWW.NL 

Duurzaam GWW is a partnership of market operators, public sector contracting 

parties and research institutes that focuses on making the civil-engineering (GWW) 

sector more sustainable. A source of good examples is the inspiration book, which 

can be downloaded at www.duurzaamgww.nl/wp-content/uploads/2014/02/Werk-

mee- aan-Duurzaam-GWW-A5-boekje-2014-lr.pdf  

EXAMPLE: A2 SCHOOL 

Together with the City of Maastricht, work is ongoing near the site of the A2 

motorway to train people who otherwise have restricted access to the labour market. 

Take a look at the edition of A2 Actueel from last year, in which the local authority 

project liaison, a young person and someone from the contractors’ consortium 

explain why they are taking part: www.youtube.com/watch?v=lY-aNIKywCY (from 

1.59 mins. to the end). 

THIS IS HOW NOT TO DO IT 

We have recently been confronted with very unwelcome situations in the 

construction sector, with forms of exploitation, poor accommodation and poor 

working conditions being identified in Dutch construction projects. People learn most 

from the mistakes they make. Have you ever had a good look at ‘painful’ 

examples like these?  Have you ever taken yourself to task on this? Do you know how 
you can prevent this from happening on a project such as the Rotterdamsebaan?  

http://www.duurzaamgww.nl/wp-content/uploads/2014/02/Werk-mee-aan-Duurzaam-GWW-A5-boekje-2014-lr.pdf
http://www.duurzaamgww.nl/wp-content/uploads/2014/02/Werk-mee-aan-Duurzaam-GWW-A5-boekje-2014-lr.pdf
http://www.duurzaamgww.nl/wp-content/uploads/2014/02/Werk-mee-aan-Duurzaam-GWW-A5-boekje-2014-lr.pdf
http://www.youtube.com/watch?v=lY-aNIKywCY


 

 

 

 

 
 

 

KARIN DE HAAS, SUSTAINABILITY EXPERT TEAM MEMBER 

“EVER BEEN TO A SILENT DISCO?” 

“Noise... In relation to infrastructure we generally see it as a problem. We would 

ask you to look at it as a challenge. Legislation is clear, the boundaries are defined. 

But that is not ‘sustainability’, that is noise abatement. Sustainable noise is noise 

that is not problematic; it might, actually, even be comfortable. We dream of 

pervious concrete that can be used in tunnels, or active noise control that is spread 

from the walls, or other alternatives. Until then, hold this thought: ever been to a 

silent disco?” 
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4.5 Noise 

The noise levels created by the Rotterdamsebaan must be within accepted levels, the 

challenge being to keep the noise level within the statutory limit at the tunnel openings. But a 

sustainable tunnel goes further than that. The noise levels generated by the 

Rotterdamsebaan, both inside and outside the tunnel, should be non-restrictive, regardless of 

the land layout or land use, either now or at any time in the future. We challenge you to 

adopt this aspect. 

 
It must be possible to fit any noise barriers into the surrounding area and they must 

comply with the requirements for the topographical and land-use situation at the site. A 

positive visual impact (at least as nice as the reference design and, hopefully, nicer) would 

be appreciated. 

 

Noise Ambitions 

Achieving a comfortable 

noise level during use of 

the tunnel. 

1. Noise levels comply with the statutory noise level 

in combination with any measures (autonomous or 

otherwise) accepted in the surrounding area. 

2. Noise levels comply with the statutory noise 

limit, without additional measures. 

3. Noise levels are significantly lower than the statutory 

noise limit without additional measures, such that 

the level is not taken to be uncomfortable, and 

possibly even comfortable. The noise levels 

generated by the Rotterdamsebaan, both inside and 

outside the tunnel, is non-restrictive, regardless of 

the land lay-out or land use, either now or at any 

time in the future. 
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BY WAY OF INSPIRATION 
Noise 

 

 

EXAMPLE: LOW-NOISE ROAD SURFACING 

By laying low-noise road surfacing at either end of the tunnel and the sections 

immediately before and after the tunnel it is possible to create lower noise levels in 

the surrounding area. Of the measures that can be taken ‘at source', low-noise road 

surfacing has the greatest potential. The latest technology shows that it is possible 

to achieve a reduction of ten decibels in noise emissions on low-noise surfaces 

compared with noise emissions on a standard impervious road surface. This means 

that driving on a road surface of this type is perceived as generating half as much 

noise. And, in respect of traffic elsewhere, low-noise road surfacing may be an 

effective measure due to the tunnel. 

EXAMPLE: A4 AT LEIDEN 

The area under the influence of a tunnel opening (the area where the noise levels 

are amplified by the opening of the tunnel) is around one hundred metres. If the 

tunnel has absorbent lining around the ceiling and walls, this area is halved. And 

installing absorbent sound baffles above the road at the exit of the tunnel ensures 

that less noise can be propagated to the surrounding area. One example is the A4 at 

Leiden. The surface has been acoustically treated there and a noise barrier has been 

built, rather than a tunnel. 
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EXAMPLE: SENSOR CITY 

The province of Drenthe and the City of Assen have, together, developed the ‘Sensor 

City’ project. Sensor City is an ambitious project creating a large-scale urban network 

of measuring stations with which a range of practicable applications of complex 

sensor systems can be developed. As a testing ground and 'shop window’ for 

applications for sensor systems it forms a unique facility. 

 
Specific aspects of the Sensor City project focus on noise. The aim is to develop and 

apply knowledge and technology and, in so doing, to deliver a number of appealing 

configurations that use sensor technology in the field of noise recording and 

interpretation. Among other things, this part of the project makes use of highly-

specific knowledge that appears to be a world first. For instance, recognition of noise 

profiles using artificial intelligence and learning systems is being developed to 

become a basis for new developments in the field of coping with noise. See 

www.peutz.nl/actualiteiten/nieuws/antigeluid-werkt to see an experiment conducted 

on the subject of active noise control under the terms of the Sensor City project. 

file:///D:/www.peutz.nl/actualiteiten/nieuws/antigeluid-werkt


 

 

 

 

 
 

 

JAN VAN VLIET, SUSTAINABILITY EXPERT TEAM MEMBER 

“THINK OF OUR HEALTH! FIGHT PARTICULATE 
MATTER AND HARMFUL GASES” 

“The technologies (filters, ESP, pulsed corona discharge etc.)  for greatly improving 

air quality are either available or are at an advanced stage of development. Grab this 

opportunity and make a substantial contribution to the fight against cardio-vascular 

and lung conditions.” 
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4.6 Air quality 

The ambition in this respect is to reach a healthy level of air quality in the tunnel and at the 

tunnel openings for the entire period of use. The air that leaves the tunnel must be of the 

same, preferably better, quality compared with the air that enters the tunnel. The starting 

point for this is purifying the air, i.e. removing the impurities, rather than 'diluting’ them. 

The process must not result in the release of other substances, such as ozone. What could 

be measured is the change in concentrations of nitrogen and particulate matter - including 

ultra-fine particulate matter - at specific reference points, for instance at the tunnel 

openings. 

 
In the opinion of the expert team, a sustainable approach to air quality would be a system 

designed with the intention of air purification. A system with low energy consumption, 

based on sustainable energy, that demonstrably eliminates impurities by either capturing 

them or converting them into harmless compounds 

 
 

Air quality Ambitions 

Reaching a healthy level 

of air quality in the tunnel 

and at the tunnel 

openings for the entire 

period of use. 

1. The air quality shall remain within the statutory 

limits at reference points at the tunnel openings 

and within the tunnel itself. In addition to this, 

innovations aimed at eliminating particulate matter 

and NOx (elimination precludes dilution/moving 

the problem elsewhere) will be considered. 

2. As for level 1, with the stipulation that the air quality 

(elimination of particulate matter and NOx) in the 

enclosed section and at the tunnel openings is 

substantially below the statutory limit and is the 

same or better than in the immediate vicinity. 

3. As for level 2, with the stipulation that the tendering 

parties must take into account future guidelines or 

innovations in their design (a tunnel that is suitable 

to comply with future legislation etc.) in order to 

achieve a situation in which the tunnel has clean air 

by 2030. 
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BY WAY OF INSPIRATION 
Air quality 

 

 

THE TUNNEL AS PURIFYING LUNG 

The objective of the systems to be developed and installed should not be to reduce 

pollution to the statutory limit; rather to eliminate pollution altogether. The air in a 

tunnel is in a partially sealed space, which means that purification can be achieved in 

a more or less controlled environment. So the body of the tunnel and its capacity can 

be used as a purifying element that not only purifies the air inside it, but also draws in 

polluted air from outside, returning it as purified air. The tunnel would then work as a 

lung for the city. The air in the tunnel must always be clean and because the air 

capacity of the tunnel is refreshed and the purified air is released from the tunnel, air 

quality outside the tunnel will be relatively cleaner. By using innovative, low-energy 

technology that can improve air quality demonstrably, the whole city's quality of life 

can receive a boost from the creation of tunnels and/or sunken sections of road. 

EXAMPLE: THE SELF-CLEANING ROAD 

What was asked of us? 

Devise a road that makes a contribution to the air quality of the city. 

 
What was the sustainable solution? 

This road has a special surface that is able to absorb particulate matter and, having 

purified it, release the residue into the drain. That way there's less particulate 

matter left in the atmosphere. Moreover, the self-cleaning road has a surface that 

produces considerably less noise than a normal surface. 

 
What did it actually achieve? 

Traffic noise has been reduced by four decibels. Among initial results is an 

improvement in air quality of 20%.  The road surface also has excellent wear-

resistance properties. 
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EXAMPLE: SHINJUKU TUNNEL, JAPAN 

What was asked of us? 

Reduce the effect of emissions from the Shinjuku Tunnel (in Japan). 

 
What was the sustainable solution? 

Using potassium hydroxide to purify the tunnel air by means of absorption, in 

combination with electro-static filters. 

 
What did it actually achieve? 

The filter removed more than 90% of the tunnel's NO2. 

 
Where can you find more information? 

www.cetu.devellopment-durable.gouv.fr: "The treatment of air in road tunnels. State-

of-the-art of studies and works (see 3.1.1.3 ‘Implementation in Japan using potassium 

hydroxide’).” 

EXAMPLE: UMBERTO I TUNNEL, ROME 

What was asked of us? 

Cleaner air in the Umberto I Tunnel in Rome. 

 
What was the sustainable solution? 

The tunnel lining was treated in 2007 with a photo-catalytic agent. 

 
What did it actually achieve? 

NOx was reduced by between 20 and 50% in the middle of the tunnel. 

 
Where can you find more information? 

www.txactive.cz/data/wysiwyg/file/TX_Active_Tunnel_Umberto_I_ENG.pdf: “This 

is the first example of an environmentally-friendly/sustainable private initiative to 

improve the quality of life in an Italian city.” 

http://www.cetu.devellopment-durable.gouv.fr/
http://www.txactive.cz/data/wysiwyg/file/TX_Active_Tunnel_Umberto_I_ENG.pdf


 

 

 

 

 
 

 

JASPER GRIFFIOEN, SUSTAINABILITY EXPERT TEAM MEMBER 

“MAKE SURE THERE ARE AS MANY REVERSIBLE 
STEPS AS POSSIBLE” 

“I advocate tapping into natural potential with as few technical measures as 

possible. When utilising the sub-surface the temporary, ‘human’ measure must 

always be seen in its long-term context, and irreversible effects must be kept to a 

minimum while any actions are, by nature, reversible where possible. All human 

action must therefore take into account the entire installation stage, operational 

stage and closing stage.” 

 

 

 

MIRJAM NELISSE, SUSTAINABILITY EXPERT TEAM SECRETARY 

"SAFETY AND SUSTAINABILITY GO TOGETHER 
WELL” 

“Safety and sustainability are not necessarily incompatible. They are both essential 

aspects of the integrated optimisation of tunnels. I believe the SMART tunnel in 

Kuala Lumpur to be an ingenious invention. The Stormwater Management And 

Road Tunnel combines two functions in one: water drainage in the event of 

extreme rainfall and road traffic during normal conditions. This  has made it one of 

the most renowned tunnels in the world since its introduction!” 
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4.7 Incorporation into the natural environment 

The aim is to leave the water and soil, the flora and fauna in a better condition than they were 

before the tunnel was built, and to make the tunnel and the surrounding ecosystems fully 

equipped to adapt to changes in climate. The construction and use of the Rotterdamsebaan goes 

hand in hand with respect for the natural environment. The commissioning party envisages an 

important role for itself as the guardian of the natural environment surrounding the tunnel in the 

face of climate change. Recommendations from the Environmental Impact Assessment (EIA) 

procedures have been taken to heart and implemented. We are eager to learn about your vision 

and actual proposals on how the quality of the natural environment can be improved throughout 

the service life of the tunnel. There are, essentially, four elements to this: 

a) Water: the extent to which clean mains water is used, the deployment of surface 

water and rainwater, and the quality of the groundwater. A sustainable tunnel 

uses as little water as possible, and finds innovative solutions for water use. The 

system meets its own water needs where possible, and has water-saving 

functions. 

b) Soil: re-use of excavated soil, dealing with any contaminants and creating green 

space. The work involved in the project must have a lower environmental impact 

than 'traditional’ methods. 

c) Flora and fauna (ecology): biodiversity and preventing (or compensating for) a 

decline in the carrying capacity of species in the area. Improving the biodiversity 

by allowing local nature and its ecological value to species to flourish. 

d) Climate: be ahead of the game on climate change by preparing for more intense 

rain showers, higher water levels and salination, including the future impact on 

sub-surface infrastructure (cables and pipelines). 

 

Incorporation into the 
natural environment 

Ambitions 

The water and soil, the 

flora and fauna must be 

left in a better condition 

than they were before the 

tunnel was built, and the 

tunnel and surrounding 

ecosystems must be fully 

equipped to adapt to 

changes in climate. 

1. Degradation of the natural environment is prevented at the 

construction stage, and at the use stage the condition of 

the natural environment is boosted in addition to the 

measures already put in place by the contracting party. 

2. Degradation of the natural environment is prevented at the 

construction stage, and at the use stage the condition of 

the natural environment is boosted with the aim of giving 

meaning and substantive enrichment in the field of 

sustainability and adaptation. 

3. Degradation of the natural environment is prevented at the 

construction stage, and at the use stage the condition of 

the natural environment is boosted with the aim of giving 

meaning and substantive enrichment in the field of 

sustainability and adaptation together with other 

stakeholders, even after completion of the contract stage. 
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BY WAY OF INSPIRATION 
Incorporation into the natural environment 

 

 

EXAMPLE: HUBERTUSTUNNEL 

A feature of the openings of the Hubertus Tunnel is that they have a 'green 

entrance’. There are protected roadside verges, green sound barriers or an 

open building structure to give the opportunity to create more square metres 

of biodiversity. 

EXAMPLE: TEMPORARY USE OF ELEPHANT 
GRASS 

During the construction phase of a project there are areas of land that often 

have a long wait before they are given their new use. At this point there is an 

opportunity to look into other, temporary uses. By giving such land a 

temporary use it is possible to create a self-regulating urban ecosystem. A good 

example of this is represented by the fields of elephant grass near Schiphol 

Airport, a prize-winning concept devised by Miscanthusgroep of 

Haarlemmermeer. This is a group of arable farmers who grow elephant grass in 

the vicinity of the airport to combat noise pollution. And when the crop is 

harvested, it can be used for many bio-based purposes, too. See 

www.wageningenur.nl/nl/nieuws/Miscanthusgroep-wint-met-olifantsgras-de- 

Haarlemmermeer-Share-Award-2014.htm 

http://www.wageningenur.nl/nl/nieuws/Miscanthusgroep-wint-met-olifantsgras-de-Haarlemmermeer-Share-Award-2014.htm
http://www.wageningenur.nl/nl/nieuws/Miscanthusgroep-wint-met-olifantsgras-de-Haarlemmermeer-Share-Award-2014.htm
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HEATED ACCESS AND EXIT ROADS 

More extreme weather due to climate change means that the freezing over of road 

surfaces on access and exit roads is going to become a more and more regular 

hazard facing the availability of the tunnel. At the same time, the salt spread when 

gritting the road is not good, either for the environment or the service life of the 

structure. As an alternative to this there are systems that provide something similar 

to under-floor heating, in which tubes are inserted into the road surface. Residual 

heat from the air used for ventilation in the tunnel can be harnessed, for instance by 

using an air-to-water heat exchanger. 

PROTECTED ROADSIDE VERGES 

The main aim of roadside verges is to offer safety to road users. In relation to 

sustainability, roadside verges are increasingly being seen as being multifunctional. 

For instance, green roadside verges offer capacity for temporary water storage, and 

space for flora and fauna, 

plus CO2 capture. 



 

 

 

 

 
 

 

JOCHEM MOS, SUSTAINABILITY EXPERT TEAM MEMBER 

“AIM FOR CO-CREATION AND SOLUTIONS 
THROUGHOUT THE CHAIN, NOT LEAST IN 
TERMS OF PROCUREMENT OF NATURAL 
RESOURCES AND RAW MATERIALS” 
“Large-scale, hazardous emissions are embedded deeply in the production chain of 

earthworks and road building. The melting of steel, the excavation of raw materials, 

the production of asphalt and concrete. Project-specific partnerships are short and 

concentrated. A successful tendering party has the potential to activate the chain 

and create sustainable products, directly or indirectly. The extent to which a 

tendering party displays these qualities is what we're looking for. Manufacturers 

have a lot of control over the production chain and are in a position to put together 

sustainable products. If the chain as a whole, from raw material to finished product 

works together, we can close the chain of raw materials. 
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4.8 Use of natural resources 

Natural resources and raw materials can be acquired in an environmentally-sensitive and 

people-friendly way. The production chain is actively involved so that it provides and uses the 

most sustainable products. A plan is drafted to use natural resources and raw materials in a 

way in which production is based on a high social-fairness factor with the highest level of 

sustainable energy, with natural resources and raw materials either already having been 

recycled or being ready for recycling into something of equivalent value. This aim is only 

feasible if the provenance, toxicity and recycling potential is known, and is managed with a view 

to sustainability. 

As a consequence, at the start of a project to build a tunnel it is important, in terms of 

procurement of raw materials, to know the following parameters in advance: 

1. Where the materials come from 

2. How they are extracted 

3. What condition the extraction site has been left in 

4. What the composition and toxicity is in the stages from extraction to finished 

product and re-entry into the chain 

5. Which materials are suitable, after use, for recycling into something of equivalent value 

6. How this recycling potential is safeguarded 

 

Use of natural resources Ambitions 

Natural resources and raw 

materials are acquired in an 

environmentally-sensitive 

and people-friendly way. 

The production chain is 

actively involved so that it 

provides and uses the most 

sustainable products. 

1. Natural resources and raw materials can be acquired in 

an environmentally-sensitive and people-friendly way. 

The production chain is actively involved so that it 

provides and uses the most sustainable products. 

Tendering parties must draw up the outline of a plan of 

action to set out how this can be achieved for a 

percentage of raw-material-related procurement (to 

be determined by themselves) and, on award, provide 

information in writing on all the steps in the chain 

listed by the commissioning party in the tender 

instructions for all six points listed. 

2. As level 1, with the additional stipulation that 

tendering parties go further and fulfil a pioneering 

function in the Dutch construction world. 

3. As level 2, with the additional stipulation that individual 

tendering parties can demonstrate that this is focused 

on the development of long-term relationships within 

the production chain (i.e. reaching further than a one-

off relationship for an individual project) and, as a 

consequence, substantially continue to improve 

themselves (worldwide state-of-the-art). 
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BY WAY OF INSPIRATION 
Use of natural resources 

 

 

CAN YOU MAKE A CIRCULAR DESIGN? 

Our planet supplies all the natural resources that we humans use. The industrial 

revolution was the spark for a linear economy with (implicit) faith in the apparent 

inexhaustibility of natural resources. Signals indicating exhaustion of raw materials 

have dented this blind faith and given rise to the concept of recycling. In most cases, 

however, what is actually happening is 'downcycling': each re-use yields a product of 

lower quality of the raw materials until they reach the point at which they are 

unusable. The cause is often that the materials, products and structures have not 

been designed to preserve raw materials. 

 
Are you able to make a circular design and, indeed, to build to a circular design in 

which raw materials lose few, if any, of their properties? A good source of inspiration 

and information is the Utrecht Sustainability Institute. Among other things, this 

institute provides a publication tailored to local authorities: www.usi-

urban.wp.hum.uu.nl/files/2014/05/Gemeentelijke-aanpak-van- 

de-circulaire-stad.pdf  

http://www.usi-urban.wp.hum.uu.nl/files/2014/05/Gemeentelijke-aanpak-van-de-circulaire-stad.pdf
http://www.usi-urban.wp.hum.uu.nl/files/2014/05/Gemeentelijke-aanpak-van-de-circulaire-stad.pdf
http://www.usi-urban.wp.hum.uu.nl/files/2014/05/Gemeentelijke-aanpak-van-de-circulaire-stad.pdf
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EXAMPLE: THE ROAD OF THE FUTURE 

What was asked of us? 

An expansion of the N329 designed to increase road capacity and be energy-

neutral at the use stage. 

 
What was the sustainable solution? 

The road was built sustainably and is energy-neutral in terms of use. Special 

innovations give the road a unique character, which is visible to road users. Energy-

saving, reduction in CO2 emissions, use of solar energy, provisions for fauna, safe 

cycling tunnels, maintenance-free materials, a green look and a design that suits the 

surrounding area are all important features of a road that is fit to meet the 

challenges of the future. 

 
What did it actually achieve? 

The contractor had to build the Road of the Future without leaving a carbon footprint 

and succeeded in reducing a forecast fifteen million kg in CO2 emissions to around 

six million kg. This saving was made possible by procuring as much as possible from 

local suppliers, by pooling vehicles for commuting to and from work, by reducing 

energy consumption on site, by using 'green’ energy in the site huts and by using a 

standby saver. The workforce used bicycles, electric scooters and an electric car for 

short journeys, where possible. The contractor was able to compensate for the six 

million kg of CO2 that was released at the construction stage by making businesses in 

the surrounding area more green and helping them make the transition to 'green’ 

energy and 'green’ gas. This has made it possible to compensate for the last six 

million kg CO2 and the counter is back to zero. 

 
Where can you find more information? 

Tender and assessment document, N329 Weg van de Toekomst (Road 

of the Future). Contract no. GIB 05-10. See also: 

www.wegvandetoekomst.nl  

  

http://www.wegvandetoekomst.nl/


 

 

 

 

 
 

 

STICHTING KIEN, JOINT INSTIGATOR, SUSTAINABILITY EXPERT TEAM 

“AN ENERGY-NEUTRAL TUNNEL IS ALREADY A 
POSSIBILITY!” 

“A combination of proven technology in the field of energy-saving, use of energy 

generated sustainably on site and ventilation systems that improve air quality both 

inside and outside tunnels are aspects that can be used already to deliver an 

energy-neutral tunnel. That is shown in the ‘Renewable Energy Generation and 

Reduction of Energy Consumption’ study by Rimma Dzuhusupova at the TU 

Eindhoven.” 

 
For more information, see www.cob.nl/verdieping/verdieping-

sept2012/vindingrijk-in- arme-tijden/zero-energy-tunnel-onderzoek-opmaat-

voor-praktijkproef.html  
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4.9 Energy 

 
The aim is to create an energy-efficient, preferably energy-neutral, tunnel. This means 

that the Rotterdamsebaan is able to provide enough energy to meet the demands of its 

operation and maintenance, using its situation and structures. The energy required must 

also be generated sustainably. 

 
The aspect of energy can be sub-divided into the following four considerations: 

 

• Minimising energy use 

• Energy supply, transformation and storage losses 

• Opportunities for heat recovery 
 

• Renewable energy (generate/purchase decisions) 

 
 

Energy Valuation 

Creation of an energy-

efficient, preferably energy-

neutral, tunnel. The energy 

required must be 

generated sustainably. 

1. A plan in which all four of the points for 

consideration are discussed and it is shown that 

energy use in the use phase is lower than current 

practice for new tunnel projects, and that all energy 

used comes from renewable sources, which are used 

both during construction and at the operational 

stage. 

2. Making a case for the measures used (savings, 

recovery) achieving a significant reduction in 

energy demand (by half?), and that all energy used 

comes from sustainable sources, which will be 

used throughout operations. 

3. In addition to the levels above: outlining a plan for an 

energy-neutral tunnel describing how it is possible 

for the tunnel to be supplied with sustainably (i.e. 

using renewables) generated energy. There must be 

no adverse effects to this. 
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BY WAY OF INSPIRATION 
Energy 

 

 

DYNAMIC LED LIGHTING 

The use of low-energy lighting compared with the current autonomous 

development (SOX with electrical ballasts) can still result in a saving of around 

25% if LED lighting with dynamic dim regimes is used, for example in track 

lighting.  One significant advantage is that in addition to saving energy this also 

creates better visibility and contrast in the tunnel which, in turn, reduces the 

risk of accidents.   

WIND IN THE SAILS 

Smart installation of windbreaks and two pipes on the roof that make sure that there 

is a flow of air in the tunnel in the direction of travel, which saves on fuel. The left 

pipe faces into the wind, while the right pipe faces away. This means that a 

difference in pressure is created in the tunnel itself, which creates the air flow. With 

this system vehicles not only save fuel, less energy is also used for ventilation 

purposes. 
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THE ROTTERDAM APPROACH TO ENERGY AND 
RESOURCE PLANNING 
The City of Rotterdam, in combination with the TU Delft, has devised the 

Rotterdamse Energie Aanpak- en Planning (REAP), the Rotterdam approach to 

energy and resource planning, a variant of the Trias Energetica. This separates 

energy  into three areas that need to be dealt with hierarchically: 

a) Minimising energy consumption. 

b) Increasing energy-efficiency, not least by improving energy supply and 

utilising residual heat. 

c) Generating renewable energy (generate/purchase decisions). 

 
The place at the top of the hierarchy of reducing energy demand as much as possible 

cannot be overstated; the following point is to target utilising residual waste streams 

and, finally, generating energy to meet any outstanding demand.  For more 

information, see: http://repository.tudelft.nl/view/ir/uuid:d3af401f-42fd-4c5d-9c7e-

9ed87f755870  

LOW-TEMPERATURE ASPHALT 

What was asked of us? 

The City of Rotterdam's ambitions in relation to sustainability include building a 

road that can save considerable amounts of CO2 emissions during the process. 

 
What was the sustainable solution? 

Low-temperature asphalt is of an equivalent standard to ‘conventional’ asphalt, but 

has as its salient feature the addition of an organic wax. CO2 emissions from the 

production of asphalt are thus lower, as petroleum in the asphalt is replaced with 

rapeseed oil. Oil-seed rape, from which the oil is made, absorbs lots of CO2 during its 

growth cycle. Per square metre of crop, around one kg of CO2 can be captured in this 

way. 

 
What did it actually achieve? 

Together with the low production temperature, low-temperature asphalt made 

a difference by reducing around 25% of CO2 emissions. 

 
Where can you find more information? 

www.duurzamebedrijfsvoeringoverheden.nl/locaties/gww/Ecopave.html   

http://www.duurzamebedrijfsvoeringoverheden.nl/locaties/gww/Ecopave.html


Appendix: the expert team 
 

Marcel Hertogh (chair) 
Professor of Integrated Design and Management, 
TU Delft m.j.c.m.hertogh@tudelft.nl 

 
Marcel studied civil engineering and micro economics, and did his PhD on 
the organisation of large-scale infrastructure projects in Europe.  

As a project manager, consultant and researcher he has worked with both a contractor and a 
consultancy, where he was involved in a number of large-scale projects. In 2012 Marcel started 
Triple Bridge, a network organisation that focuses on facilitating knowledge and information 
management for issues relating to infrastructure, energy and water. Since October 2013 Marcel 
has also been key advisor on Construction at Rijkswaterstaat. In this position, he generally 
focuses on the relationship between project management and asset management. 

 
 

Léon Dijk 
Strategic Advisor for Sustainable Development at Ingenieursbureau 
Rotterdam lf.dijk@rotterdam.nl 

 
For the City of Rotterdam, Léon concentrates on translating sustainability 
targets (policy) into project objectives (implementation) and safeguarding 
the same.  

For instance, he gives advice on sustainable procurement and integrates academic knowledge 
into practical tools, such as the 'Sustainability Scan', environmental life-cycle analyses and MKBA 
(social cost/benefit analysis). Among other things, he gained experience of sustainable MEAT 
tenders during the process for projects relating to air quality and Park 16Hoven, where a 
successful experiment was carried out with an award on the basis of the 'lowest cost to the 
community’. Léon also teaches at the Hogeschool Rotterdam as a guest lecturer on Sustainable 
Development in Civil Engineering. 

 
 

Darinde Gijzel (research student) 
Student of Construction Management & Engineering, TU 
Delft daarindezee@gmail.com 

 

During her bachelor-level study in Technical Management in Delft, Darinde 
specialised in building and urban planning. On a research trip to the 

WorldExpo in Shanghai, she discovered her passion for sustainable building. Since then she has 
taken a minor in Urban Building in the Delta and taken part in the Green Building Solutions 
summer school in Vienna. After these experiences, Darinde opted to continue her studies with a 
master's in Civil Engineering, so that she could delve into large-scale construction projects. 
Darinde took part in the expert team as a 'linchpin’ to the Rotterdamsebaan team, on which 
she was an intern as part of her graduate research. 

 
 

Jasper Griffioen 
Endowed professor in Water Quality Management, University of 
Utrecht/Senior expert, Deltares and TNO 
jasper.griffioen@deltares.nl 

 
In the course of the last twenty-five years, Jasper has taken on any number of 

projects in the field of water and soil management in various parts of the world. From storage of 
heat, CO2 or radioactive material in the depths of the Dutch sub-surface, to the development of 
the quality of river water from an acid crater lake on Java (Indonesia). He has appeared as an 
expert witness on several occasions in court cases involving soil contamination. In addition 
Jasper has been a member of the Technische Commissie Bodem (Technical Committee on Soil) 
since 2007, which advises the Ministries of Infrastructure and the Environment, and Economic 
Affairs on soil management, groundwater and the sub-surface. 

 
 
 

48 

mailto:m.j.c.m.hertogh@tudelft.nl
mailto:lf.dijk@rotterdam.nl
mailto:daarindezee@gmail.com
mailto:jasper.griffioen@deltares.nl


Karin de Haas 
Knowledge, Communications and Strategy manager, COB / Owner of 
TP Advies karin.dehaas@cob.nl 

 

Karin works primarily for research institutes and the open market in the field 
of soil, construction (sub-surface and otherwise), and urban planning. Having 
been with the Ministry of Infrastructure and the Environment, Deltares and 

the 'Delft Cluster’ programme, she is now in a position that suits her down to the ground, with 
the COB. In her position as co-ordinator for Knowledge, Communications and Strategy she 
translates the strategic objectives of the COB and the ambitions of the participants into actual 
projects and achievable targets, for instance by running with new knowledge-based projects like 
the Rotterdamsebaan and developing them further. Her motto is “Tom Poes, verzin een list!”, a 
reference to a difficult problem that requires an ingenious solution.  Thinking outside the box 
and seeing where opportunities lie. Rousing people, encouraging and inspiring them. Making 
vague outlines more obvious and removing sticking points. 

 
 

Claudia Heimensen 
Head of Sustainability services, Jones Lang LaSalle 
claudia.heimensen@eu.jll.com 

 

At Jones Lang LaSalle, Claudia focuses on consultancy and assisting 
sustainability initiatives and activities that have a bearing on property.  
She was previously at Dura Vermeer, where she was a project developer, 

project manager and corporate manager for Sustainability and CSR. In this latter position, she was 
the driving force behind proposals to set up, encourage and motivate the sustainability agenda 
within the construction and infrastructure divisions. Claudia has also worked closely with the local 
authority of Haarlemmermeer, Rabobank and Schiphol Airport on the establishment of the 
‘Enginn incubator'. Enginn encourages initiatives, innovation, entrepreneurship and fosters 
employment opportunities highlighting the transition to sustainability in the Amsterdam 
Metropolitan Area. 

 
 

René de Klerk 
founder of 
Rendemint 
info@rendemint.nl 

 

Until 2009, René was working in managerial and directorial positions in the field 
of international project design and interior construction. Then he set up his  

consultancy, Rendemint BV, having seen the documentary Afval is voedsel, about cradle-to-cradle 
design, on Dutch television. René advises organisations on how to create a healthy internal 
environment, free from contaminants, without damage to the external environment, completely 
recyclable and without extra costs. He has formulated far-reaching sustainable ambitions, not 
least in complex European tender procedures. These factors are ‘mandatory', and must be 
integrated into MEAT tenders without compromising. 

 
 

Henk van Laarhoven 
Project co-ordinator, BiermanHenket architects 
h.vanlaarhoven@biermanhenket.nl 

 

Following his MTS (Building) programme, Henk spent a few years as a building 
professional in New Zealand and Australia. Later he was involved in many 

restoration projects, including St. John's Cathedral in 's-Hertogenbosch.  In 1987 he graduated 
as a product designer at the Industrial Design Academy in Eindhoven, before starting at 
BiermanHenket architects. There he is responsible for structural engineering, building product 
development, process and contract management, and the supervision of progress on all 
projects. Since 2005 he has been a partner and member of the management team. 
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Jochem Mos 
Founder of EcoChain 
Technologies 
jmos@ecochain.com 

 

In 2006 Jochem started at KPMG in reporting, in the context of European 
procurement procedures. In 2009 he transferred to Ballast Nedam, where he 

wrote dozens of carbon footprint reports for manufacturers and commissioning parties. He 
quickly became involved in large-scale projects and led the implementation of the CO2 
performance ladder. One of the biggest challenges he faced was drafting six hundred carbon 
footprint reports for Ballast Nedam suppliers. Since 2011 Jochem has been active with his 
EcoChain business, in the context of which he drafts complete corporate footprint reports 
(including CO2) and uses them to derive process calculations and complete product portfolios. In 
that way it is easy to see what the ecological and economic impact for each product is. 

 
 

Mirjam Nelisse 
Tunnel Safety Technical Consultant, 
TNO mirjam.nelisse@tno.nl 

 

Since 1999 Mirjam has been active in the field of safety of infrastructure in 
general and tunnels in particular. She studied Technical Management at the TU  

Delft and, after her graduate research on the safety of the Westerschelde Tunnel in 2002, came 
to work at TNO. In the field of tunnel safety she is specialised in the safety of people: 
demonstrably limiting the risk of accidents and their consequences by applying specific measures 
and improving self-sufficiency and assistance. In addition, she is regularly involved in innovative, 
out-of-the-box processes that require an open mind and creativity. 

 
 

Joris Vijverberg 
Co-ordinating advisor on Innovation and the market, 
Rijkswaterstaat joris.vijverberg@rws.nl 

 
Having studied mathematics in Leiden, he then worked in the field of applied 
statistics associated with planning, IT services, as a policy advisor in the  

Ministry of Financial Affairs and the Ministry of Transport and Water Management, both in the 
financial department and in the department of Strategy, Knowledge and Innovation. Joris 
currently works at Rijkswaterstaat, where his focus is sustainable procurement, innovation and 
PPP. He has experience with various sustainability principles, such as the CO2 performance 
ladder and DuboCalc, a tool that calculates the environmental impact of material and energy use 
for infrastructural works. 

 
 

Jan van Vliet 
Self-employed 
businessman 
vvtm@xs4all.nl 

 
Having retired at the age of sixty-two from the post of director of Engineering 
at Croon Elektrotechniek, he is now a self-employed businessman.  

Throughout his career, Jan has gained a lot of experience with all types of sustainable innovation.  
Amongst other things, for instance, he was involved in the decision to drop the diesel-powered 
emergency generator in the Westerschelde Tunnel, instead making use of redundancy in the local 
electricity grid. This led to an increase in availability and a fall in the TCO. And, as a member of the 
expert panel for the 'Spoedaanpak Wegen’ (accelerated decision-making on road-building) 
programme projects he assisted in the prevention of and/or mediating in disputes between the 
commissioning party and contractor. Projects of this kind were awarded on the basis of innovative 
approaches to the market, in which the aspect of time was important, along with the price. 
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damage or loss that may arise from the use of this publication and the data and information 

contained therein, not least in view of all those who have worked on this publication, except 
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