
A16 ROTTERDAM: WORLD’S FIRST 
ENERGY-NEUTRAL HIGHWAY 
THE CONSORTIUM “DE GROENE BOOG”, FORMED BY BESIX, DURA VERMEER, VAN OORD, JOHN LAING, 
REBEL AND TBI, HAS BEEN AWARDED THE CONTRACT TO DESIGN, BUILD, PRE-FINANCE AND MAINTAIN 
THE A16-PROJECT IN THE ROTTERDAM REGION. THE CONTRACT ALSO INCLUDES A TWENTY-YEAR 
MAINTENANCE PERIOD. AN EXAMPLE OF SUSTAINABILITY AND INNOVATION, SEAMLESSLY FITTING INTO 
THE ENVIRONMENT, THE MOTORWAY WILL DRAMATICALLY IMPROVE ACCESS TO THE REGION. THE 
ENERGY-NEUTRAL A16 ROTTERDAM WILL CONNECT THE A16 AT THE TERBREGSEPLEIN WITH THE A13 
BY ROTTERDAM THE HAGUE AIRPORT AND IS EXPECTED TO BE OPEN TO TRAFFIC BY THE END OF 2024.      

Rijkswaterstaat, the Dutch Infrastructure and Water 

Management agency, has decided to build the 11-km-long 

road to help smoothen the traffic as well as to improve the 

accessibility and liveability of the area. It will not only be 

seamlessly integrated in the landscape but will also be the 

world’s first energy-neutral highway and tunnel, as it will 

generate the energy it consumes. The adjoining areas will be 

re-landscaped and connected by cycling and walking paths. 

“The A16 Rotterdam is a new sustainable highway that is 

being built without disrupting the traffic, the trains and the 

businesses in the area. The inconvenience for the people 

living in the neighbourhood will also be limited as much as 

possible. Stakeholders in the surroundings will be closely 

involved in the execution of the project, so as to also make 

them proud of the achievement. A special Expo A16 has 

been set up to inform and educate local residents, pupils and 

students about the project. It is for good reason that ‘Groen 

en Groos’ (Green and Proud) is our project motto”, says 

Stefan van der Voorn, Contract Manager, Rijkswaterstaat. 

Several measures were implemented to preserve the 

environment and ensure safety on the site. A free-standing 

road dedicated to construction traffic has been installed along 

the entire route to separate construction traffic from regular 

traffic. The area surrounding the works is home to bats. To 

compensate for the removed greenery and safeguard their 

habitat, a special guide cloth has been hung up. 

A flyover designed by BESIX’s Engineering Department will 

be pushed out over the existing highway, using the so-called 

ILM (Incremental Launching Method). This method consists in 

prefabricating the segments in a casting yard located behind 

one of the bridge abutments and pushing the structure 

outwards from the abutment towards the pier. Each new unit 

is assembled directly against the preceding one and once it 

has hardened, the structure is moved forward by the length 

of one unit. 

ENERGY EFFICIENCY 

The project fits its surroundings seamlessly. Moreover, it sets 

the bar high in terms of sustainability by being entirely energy 

neutral. The use of energy efficient installations and close 

attention to the design of the tunnel and the road will lead to a 

reduced energy consumption. 

The tunnel includes smart solutions for the electricity, heating, 

ventilation and lighting. The lighting will ensure optimum 

safety, and wherever possible, sunlight will stream in through 

grilles and fibre-glass panels. Special LED lighting will also 

be installed in the tunnel. Moreover, at the entrance of the 

tunnel, the lanes and walls will be painted in a light colour to 

maximise reflection, hence requiring fewer LED lights. 

All the installations and systems will run on DC voltage, a first 

for a project of that size, which is a more sustainable and 

reliable system than AC voltage. The entirety of the energy will 

be produced by the road itself using 20,000 m² of solar panels. 

Noise pollution will be prevented by using extra noise-reducing 

asphalt on the A16 road surface (dual-layer fine porous asphalt) 

and installing noise barriers and earth embankments.

THE “TWIN-16” 

BESIX is working with Soltegro and Infranea on the “Twin-16”, 

a virtual model of the 3D design. Twin-16 helps to ensure the 

smooth implementation of the project in several aspects. Where 

previously the teams had to go on site to verify functionality 

matters, the system is now tested in a simulation environment.  

A digital twin consists of three components, namely the physical 

entity, the digital/virtual replica and the connections between 

them. The difference between a digital twin and BIM (Building 

Information Model), which is used more often in construction 

and civil engineering, lies mainly in the data connections and the 

applications. BIM is more focused on the design and engineering 

phase, while a digital twin is intended for the interaction between 

people and the physical entity or environment. It has for instance 

been set up to continuously receive data from the physical world 

for simulations and training sessions. By digitally imitating reality 

very precisely, costly errors can be avoided at an early stage. 

Virtual reality (VR), for example, makes designs literally visible and 

experienceable. It allows anyone to walk through the tunnel and 

understand what is going on. 

“People are visual. It helps tremendously when you make things 

visible in a dynamic environment. That’s how we came up with 

VR. We make scenarios that are on paper, for example an 

accident, visible with images in a 3D environment in which we 

make things happen. This allows us to check with the client 

whether the design is accurate. With VR you understand each 

other faster than when you talk about a drawing”, says Franc 

Fouchier, Manager Systems Engineering & Innovation at software 

company Soltegro.

“TO REDUCE CO2 EMISSIONS 
TO A MINIMUM, WE USE 

SOLAR PANELS, LED LIGHTING, 
ELECTRIC TRANSPORT AND 

HYBRID EQUIPMENT”  

SJOERD GIJEZEN, MVO MANAGER  
DE GROENE BOOG

“I FIND IT PARTICULARLY 
FASCINATING TO BE 
ABLE TO TAKE PART IN 
ONE OF THE LARGEST 
INFRASTRUCTURE PROJECTS 
IN THE NETHERLANDS, IN 
WHICH CERTAIN MAJOR AND 
PREVIOUSLY UNEXHIBITED 
TECHNIQUES ARE APPLIED, 
SUCH AS THE ILM METHOD.”

ALBERT TIMMERMAN, PROJECT 
MANAGER DE GROENE BOOG  20,000 m2

OF SOLAR PANELS

100%
ENERGY-NEUTRAL

Concessions & Assets

  Sustainable Pearl 
Award

The project has received a 
“Sustainable Pearl”, an award 
granted to projects that apply 
the Sustainable Civil Engineering 
Approach in a unique way. Obtaining 
a Sustainable Pearl is quite an 
achievement. In the tender phase, 
ambitious commitments were made 
in the areas of material use and 
energy in the use phase. In addition, 
the De Groene Boog consortium has 
registered with CO2 performance 
ladder level 5 setting a target 
of minimum 10 per cent of CO2 
reduction.

 Project details

A16 ROTTERDAM 
Location
Rotterdam region, Netherlands 

Client
Rijkswaterstaat

Type of contract
Build

Construction period
2019-2024

Contract value
€712 million 
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