
 
Digital design, construction and management 

For years the German building industry has been struggling with lower than average 
productivity. One reason for this is the industry´s slow reaction to the demands of rapidly 
advancing digitalization. While manufacturing is now happily implementing “Industry 4.0”, the 
building industry hasn´t yet started on “Building site 4.0”. 

IT-supported processes, such as digital design with Building Information Modeling (BIM), are 
just the beginning. The aim is to digitalize the entire value chain—from design and on-site 
building trades, to building operation, dismantling and recycling. As well as sustainable design 
and control processes, optimization plays a key role in all phases of building. It improves quality 
and avoids mistakes that will later prove expensive. 

 

Intelligent facades  

As the interface between the outside world and inside space, the building envelope is in a 
position to take on considerably more functions than simply protection against the weather. 
Intelligent facades can, for example, improve the energy-efficiency of buildings and, through 
the use of new-style materials, help optimize the indoor climate.  

In this way multifunctional building envelopes take on passive functions in, for example, 
thermal and acoustic insulation (adapted to the particular climate zone), and also active 
functions, for example as an energy-generating system. The facades of the future can also 
accommodate technical systems, in both new-build and R&M projects. In addition 
prefabricated modular facade systems speed up the building process, cause less disruption and 
give greater certainty as regards costs and scheduling. 

 

Safety and comfort 

Buildings and infrastructure facilities need to be protected against a range of threat scenarios 
such as extreme weather events, earthquakes and terrorist attacks. The aim of the Fraunhofer´s 
building research is to integrate these safety/security aspects with aspects such as the quality 
assurance, architectural design and functionality of a building. 

As well as safety, the users of a building are placing ever more emphasis on their comfort in the 
interior spaces. Ventilating spaces without creating draughts, being able to work and live in 
these spaces without causing others a nuisance through noise – these are just two of the many 
aspects that we expect of our indoor environments. After all, we spend on average 90 percent 
of our time in enclosed spaces. The aim of building research is therefore to achieve an optimum 
level of comfort in an environment that is stimulating and that minimizes consumption of 
energy and resources. 

 



Resource-efficiency and energy-management 

Buildings and infrastructure facilities in urban centers are among the biggest energy consumers 
worldwide. To achieve the energy policy goals in Germany and in many other countries it is 
above all the cities that must make better use of available energy-saving potential. If the use of 
non-regenerative energy is to be reduced and fossil fuels and other resources saved, then 
improvements need to be made not only in energy-efficiency in buildings but also their energy 
consumption 

Another focus in this theme block is on saving or substituting limited resources. The doubling of 
the worldwide use of primary materials in the last 30 years shows how urgently this subject 
needs to be tackled. The solutions proposed by the Fraunhofer Building Innovation Alliance 
reflect the diversity there is among its member institutes. As well as the development of 
building and insulating materials from regenerative resources, even before building work starts 
measures can be taken to reduce consumption of resources. A targeted examination of the 
origin and environmental impact of building materials, the most effective way of using them 
and later re-using them, are among the starting points taken in R&D in the Fraunhofer 

institutes. 

 


