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5< IntroductionIntroduction >4

The DIRECTION project has provided us with the opportunity to expand our knowledge 

and experience in the low energy building domain. During the design phase of the Black  

Monolith in Bolzano (which is currently under construction) and the on-site activity  

at the demo buildings Cartif III in Valladolid and Nu-Office in Munich our team  

has experimented DIRECTION energy saving technologies and tested their effectiveness. 

Similarly, this has been a valuable opportunity to test our modelling. 

As our project comes to an end, we have produced this Best Practices Book as a way  

of sharing our experience with other professionals in the energy efficiency domain.  

The Best Practices featured are based on our experience in Munich, Valladolid and Bolzano. 

These 19 Best Practices are a summary of the key findings and recommendations  

we make to the scientific and business community involved in energy efficient projects.  

To help you find your way around, the following table indicates the relevancy of these 

Best Practices to each type of stakeholder. 

It is our hope this book will reach the right scientific, professional and business 

communities in order to share the DIRECTION experience and encourage others to 

capitalise on it. Let this be one further step towards the “Zero Energy Buildings” challenge. 

BEST PRACTICES
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BP1 Conceive the building “as a whole” l l

BP2 Plan a tuning phase l l l

BP3 “Smart grid” is the key word! l

BP4 Make users feel in control l l

BP5 Use new EPBD standards for energy estimations l

BP6 Usability matters l l l

BP7 Make the most of natural lighting l

BP8 Show benefits to trigger owner demand l l l

BP9 Public Bodies: beware of the risks and don’t give up l

BP10 Plan before you simulate l l

BP11
Select the envelope and passive components based 
on the building location

l

BP12 Public bodies: be prepared to cooperate with research l

BP13 Define a monitoring strategy l l l

BP14 Think of a plan B l l l
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BP15 Accountability is the way to maintenance l

BP16 Get users on board l

BP17 Public bodies: lead by example! l l

BP18 Monitor to ensure performance l l l

BP19 Carefully choose your Key Performance Indicators l l l

* “DESIGNERS” include engineers and architects.

Introduction
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

“In the design phase, 
consider all the systems 
interactions  
and requirements  
of all the stakeholders 
involved”.

Practice 1 Conceive the building “as a whole” 

For a thorough preliminary  
evaluation of the energy location 
factors at the NuOffice building, we 
tested the possibility of groundwater 
use, calculated potential yearly 
sun yields and evaluated available 
funding for energy-saving measures. 

For example, all the crucial 
requirements of the NuOffice building 
had already been identified during 
a dedicated workshop held long 
before the planning stage began, as 
it was necessary to get the strategy 
right from the start. Users’ behaviour 
was evaluated in close cooperation 
with the tenants, as we know that 
users, their habits, needs and work-
related tools have significant impact 
on how energy consumption for 
electricity, lighting, heating and 
cooling is spread out. 

SuMMARy
 From the design stage, a building needs to be conceived as a 
whole, and the design process should take into account all systems 
interactions and the requirements of all the stakeholders involved. The 
long-term success of a building is also linked to its ability to deliver on 
indoor environmental quality, sustainability, simplicity and flexibility. 
To ensure overall quality is achieved, the owner’s requirements should 
be analysed and translated into Key Performance Indicators for use 
throughout the building’s lifetime. 

REPLICABILITy 

Recommendations for 

Developers, Architects, Engineers/Designers

 Caution
• Avoid designing the building 

and adding the energy saving 
features later.

 Our advice
• Start with an exhaustive 

basic evaluation including 
all factors influencing energy 
consumption;

• Be flexible during the initial 
design phases to adapt  
the building to energy saving 
needs.
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

Practice 3 “Smart grid” is the key word!

The Black Monolith is  
adjacent to an aluminum 
manufacturing plant. Its industrial 
processes are continuously producing 
a lot of waste heat, which is diverted 
into groundwater. 

Within the DIRECTION 
project, an innovative circulation 
system has been successfully 
developed to take advantage of 
this otherwise lost thermal energy 
for winter heating. The energy 
requirements of the Black Monolith, 
which can not be fully covered by this 
system, are furthermore guaranteed 
by a district heating connection 
developed ad hoc and fed by a new 
urban incinerator. 

SuMMARy
 There is no recipe for the “best” energy source or energy system. 
Systems have to be robust and easy to control, yet flexible enough to 
adapt to external conditions, owners’ and occupants’ requirements. 
It is advisable to integrate and benefit from local energy sources, 
which can contribute to optimising the energy balance and the 
environmental footprint of a building. Use a common energy system 
for a whole building block, rather than having many small systems 
or a simple connection to the urban heating network. Although 
theoretically advantageous, complex solutions should be treated 
with caution.

Practice 2 Plan a tuning phase

Motivating and empowering 
users to transform their behaviour 
towards sustainability requires 
striking the right balance between 
centralised control and user freedom. 

Within centralised control 
settings – which optimise the 
energy-efficient functioning of all 
the systems – users can fine-tune 
environmental parameters at room 
level by feeling empowered and 
comfortable. Both at Nu-Office and 
Cartif III we engaged with tenants by 
involving them in the design process 
right from the start. Occupants were 
trained on the best use of all the 
systems (active and passive) in the 
buildings. Moreover, screens were 
used to inform occupants about key 
performance figures. 

SuMMARy
 In office buildings, the behaviour of individual users plays a role in 
how energy is consumed for electricity, lighting, heating and cooling. 
As this is difficult to predict at the planning stage, it is necessary to 
evaluate users’ behaviour in close cooperation with the tenants and to 
plan a reasonably long monitoring phase. Then a centralised thermal 
control system can be tuned to the users’ behaviour in order to obtain 
their full acceptance. 

Recommendations for 

Engineers/Designers, Public bodies and Occupants

Recommendations for 

Developers

REPLICABILITy 

REPLICABILITy 

 Caution
• Don’t look at every building  

as a single unit but try  
to centralise energy systems  
to boost up efficiency. 

 Our advice
• Look for renewable energy 

sources across the project 
boundaries too. 

 Caution
• Avoid overly complex systems 

and controls; 

• Don’t force the building 
automation, but work with it. 

 Our advice
• Involve tenants in the design 

process; 

• Give tenants some flexibility 
in adjusting environmental 
paramenters; 

• Monitor users’ behaviour 
 and opinions. 

< Best Practices on Design



11

Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

Practice 4 Make users feel in control

When designing the control 
system for the office area in CARTIF 
III, we were tempted to develop a 
closed management system totally 
transparent to the user. However, we 
were conscious that occupants may 
have different needs and may want to 
operate such systems. Therefore, we 
finally decided to implement manual 
controls in some areas. 

For example, the blind 
louvers, that have a control to optimise 
the light levels inside the offices, can in 
some cases create glare for the users 
sitting in certain position in the room.

Thus, a manual control for 
the blinds was set up to allow them 
to adjust the angle if required. 

SuMMARy
 Fully centralised room control systems (light, sun blinds, room 
temperature and ventilation) tend to generate a sense of frustration 
among the users, who do not feel in control. To avoid this, limited 
manual controls should be considered and, where possible, used. 

“To keep users engaged, 
let them intervene:  
they are the ‘heart’  
of buildings”.

Recommendations for 

Developers, Engineers/Designers

REPLICABILITy 

 Caution
• Avoid focussing only on 

complex fully centralised 
controls. Sometimes, 
interconnected simple controls 
work better.

 Our advice
• Take into account users’ needs 

when defining the control 
levels; 

• Think about small acts that 
make users feel in control.

< Best Practices on Design
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Insights from 
the DIRECTION 
demo buildings

* A management framework defines the environment in which building operators and owners 
use the tools and it ensures they have the guidance needed to extract, interpret, and act on 
the data gathered

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

Practice 5 Use new EPBD standards for energy 
estimations

The use of simulation has  
proved to be very useful for energy  
estimations. However, since 
simulations are usually time 
consuming and expensive, not every 
process or building component can 
be simulated. Both at NU-Office and 
Cartif III, the use of simplified analysis 
and energy estimations has helped 
to detect the buildings’ main energy 
performance problems, thus enabling 
us to focus on solving them. In our 
experience, a proper combination of  
simplified and detailed estimation 
models is the best way to gradually 
optimise the building design. Energy 
consumption estimations should be  
based firstly on basic knowledge, then  
on EPBD standards and lastly on 
detailed simulations. 

SuMMARy
 EPBD (Energy Performance of Buildings Directive) standards 
are a good first approach to estimating the energy consumption 
of buildings. The initial stages of the design phase normally rely 
on simplified analysis of a building’s energy performance. Such 
analysis will benefit from the adoption of EPBD standards and 
recommendations. Subsequently, the use of detailed simulations is 
strongly recommended to ensure the design of a sound and accurate 
net-zero energy building. At the early stages good knowledge of 
energy performance helps the right solutions to be found; detailed 
simulations then contribute to optimising them. 

Practice 6 Usability matters

Variations for simulated and  
procedural analysis is a viable 
approach for designers seeking to 
understand what happens to the 
building. This applies to analysing 
the cost effectiveness of the options 
proposed during the design process, 
with the aim of informing a client’s 
decisions and identifying when the 
building begins to operate inefficiently.

Ultimately it contributes to 
resolving issues with building systems, 
achieving savings and ensuring 
occupants’ satisfaction. In the 
NuOffice in Munich it was possible to 
automatically identify a fault in the 
server cooling system by comparing 
the real-time monitoring data with a 
validated black box model based on 
empirical equations built on historical 
monitoring data. 

SuMMARy
 Reducing a building’s total energy consumption by optimising its 
envelope and technical installations is not sufficient: control systems  
must be optimised accordingly. The more complex a system, the more  
important it is to have in place a self-explanatory or fully automated 
control mechanism which takes into account both energy consumption  
and users’ real comfort. BIM, performance simulation and tracking 
tools generate resource saving. They make the staff’s job easier by 
turning the collected data into actionable improvements for the building.

> For more information: www.direction-fp7.eu

Recommendations for 

Engineers/Designers

Recommendations for 

Contractors, Developers and Engineers/Designers

REPLICABILITy 

REPLICABILITy 

 Caution
• Avoid making over-

sophisticated models. 

 Our advice
• Use BIM and performance 

simulation to generate a set  
of parametric design options;

• Have a best practice 
management framework*. 

 Caution
• Avoid starting a simulation 

without analysing the entire 
building. This applies also  
to basic estimations.

 Our advice
• Use energy estimations from 

the very first concept design;

• Select the most sensitive 
building parts to be simulated 
in detail, so that optimisation  
is cost-resources efficient. 

< Best Practices on DesignBest Practices on Design >
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

“A combination of façade 
design and simulation 
helps you make the most 
of daylight”.

Practice 7 Make the most of natural lighting

Natural lighting is always 
better than artificial lights: it gives 
rooms a pleasant aspect and creates a 
nice ambience. 

Making the best use of 
daylight in CARTIF III has been a 
challenge, particularly due to the 
interaction of all the systems. 

External adjustable louvers 
help reduce solar radiation heating and 
avoid cooling load but it can increase 
artificial lighting needs. At CARTIF III 
this trade-off has been solved through 
the interaction of adjustable artificial 
lighting with adaptable louvers: this 
solution contributes to guaranteeing 
the highest psychological benefits 
while saving energy. 

SuMMARy
 Daylight has a series of physiological and psychological benefits 
for occupants’ health and workers’ productivity. Careful façade design 
supported by simulation makes the most of daylight; appropriate 
fenestration and shading solutions reduce cooling loads and visually 
difficult conditions. Simulation ensures good design of artificial 
lighting combined with natural lighting. 

Recommendations for 

Engineers/Designers and Architects

REPLICABILITy 

 Caution
• Avoid designing without 

paying attention to the cooling 
– heating loads. 

 Our advice
• During design, aim at using as 

much natural light as possible; 

• Define all the possibilities such 
as glazing, fenestration, etc. 
and study their impact. 

< Best Practices on Design
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort:  N.A.

Energy consumption:  N.A.

Environmental impact:  N.A.

16

Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

Practice 8 Show benefits to trigger owner demand

By implementing several 
energy saving measures we were 
able to predict energy consumption 
far below that of an average office 
building. This enabled us to offer 
tenants a ‘flat-rate charge’ on 
consumption costs.

This may not have produced 
direct earnings at first but it set 
NuOffice apart from competitive 
projects and generated a marketing 
advantage. 

Knowledge gained from the  
experience of implementing energy 
saving measures can be used for 
forthcoming projects and will pay off 
repeatedly (as long as the project’s 
sector, size and type in conjunction 
with a customer profile don’t differ 
too much). It provides a valuable 
background for tighter building 
regulations on energy consumption 
in the future. 

SuMMARy
 Turning an energy efficiency project into a successful building 
is a challenge. The interests of owners and tenants don’t always 
coincide. Owners are reluctant to invest because it’s the tenants who 
pay the energy bills, whilst tenants don’t directly intervene in the 
building development phase as they don’t own the building. Energy-
efficient solutions need to be demonstrated to building companies 
and owners so that they can understand the advantages brought 
about, and how investment costs can be offset by later earnings. 

Practice 9 Public bodies: beware of the risks  
and don’t give up

In DIRECTION we had dif-
ferent types of owner for each of the 
three demo sites. The owner of the 
Italian demo site, the “Black Monolith”, 
is the Province of Bolzano, a public 
body being thus tied to tendering 
processes at all the construction 
phases. Compared to the other two 
demo buildings, a longer period 
of time – from the building design 
through to its completion – was 
factored in. Nevertheless, many 
legal appeals made the process last 
even longer than expected, beyond 
our most pessimistic expectations. 
If it wasn’t for Province of Bolzano’s 
determination and commitment to 
this plan, the Black Monolith wouldn’t 
be the ambitious reality it is today.

SuMMARy
 When it comes to Energy Efficient Building projects, public 
bodies have to abide by special rules which don’t usually apply to 
the private sector. They cannot easily integrate all the stakeholders at 
the initial project phase; public tenders are mandatory and can lead 
to significant delays. All these factors have to be taken into account 
when public bodies approach energy efficient building projects, in 
order to limit risks, avoid discouragement and manage expectations. 
Ultimately, public bodies are to be seen as “motivators” as they set 
examples for citizens to follow. 

Recommendations for 

Engineers/Designers, Developers and Investors Recommendations for 

Public bodies

REPLICABILITy 

REPLICABILITy 

 Caution
• If difficulties arise don’t give up 

and stay motivated; 

• Don’t impose an extremely 
tight timetable on yourself. 
You’ll have to be flexible. 

 Our advice
• Be aware of the specific risks 

you run as a public body  
from the very beginning  
of the project; 

• Be patient and conscious  
of your expectations. 

 Caution
• When concentrating on energy 

performance improvement, 
don’t forget about how  
to benefit from the future 
savings. 

 Our advice
• Analyse market situation  

at the start of the project; 

• Conceive a working marketing- 
and return on investment 
strategy. 

< Best Practices on DesignBest Practices on Design >
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

“Define scope  
and simulation tools  
in the initial stages  
to avoid re-simulation 
exercises or gross 
estimations”.

Practice 10 Plan before you simulate

To enhance indoor comfort 
in the Black Monolith in Bolzano 
while reducing energy demand in a 
cost-effective way, we experimented 
a lot with different natural ventilation 
and daylighting strategies, façade 
designs and radiant systems. By 
simulating a high number of options, 
we were able to identify the best 
combination of technologies and 
control for energy demand, comfort, 
and financial viability. Even more 
importantly, we could demonstrate 
to all the stakeholders involved in 
the design process how effective the 
measures were.

SuMMARy
 Simulation is a valid decision making tool. Indeed simulation 
models are an excellent way of identifying the best design. They 
compute key performance indicators for a high number of alternatives 
to compare different conceptual building designs. Simulations are 
used to forecast variances linked to building use and the relative 
distribution of costs across the building’s entire life cycle. However, 
not all simulation tools are suitable for all types of analysis. Defining 
scope and tools at the initial stages will avoid re-simulation exercises 
or gross estimations. 

Recommendations for 

Engineers/Designers and Research centres

REPLICABILITy 

 Caution
• Don’t judge simulation results 

based on your expectations; 

• Don’t lose critical distance  
to simulation results. 

 Our advice
• Invest sufficient time  

in simulating all interesting 
design alternatives; 

• Keep models as simple  
as possible. 

< Best Practices on Design
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort:  N.A.

Energy consumption:  N.A.

Environmental impact:  N.A.
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

Practice 11 Select the envelope and passive com-
ponents based on the building location

To avoid heat loss in winter 
or overheating in summer, passive 
measures like a very good insulation 
standard or external venetian blinds 
are well known and a code of practice.

However during the 
planning process we implemented 
many other passive measures 
starting with an investigation of 
the location boundaries. In the case 
of NuOffice it was possible to use 
groundwater for passive cooling 
purposes and as a heat source for an 
absorption heat pump. Furthermore, 
the balance between thermal impact 
and daylighting issues was optimised 
by calculating different versions of 
window opening fractions relative 
to local climate conditions. These 
measures have succeeded in reducing 
the overall energy demand against a 
reference building by around 40%. 

SuMMARy
 A flexible envelope and carefully selected passive measures offer 
the most natural solution for guaranteeing occupants’ well-being and 
low energy demand, which are directly related to the climate and 
location of the building. Therefore, envelope and passive measures 
elements must be carefully selected. Exploiting on-site renewable 
resources and possible synergies with the neighbourhood can also 
contribute to achieving the best results. 

Practice 12 Public bodies: be prepared  
to cooperate with research

In DIRECTION we could see 
quite clearly how important this kind 
of collaboration is. The Province of 
Bolzano had in mind an ambitious 
project, but – being a public body – 
they needed to adapt to the tender 
specifications of the Black Monolith 
site. 

To do so, they joined forces 
with the research institute EURAC 
and together they produced the 
technical documentation needed 
to guarantee well defined project 
conditions and scope from the 
outset. This was designed to ensure 
all contractors would share the 
same objectives and stick to the 
plan, whoever the successful bidders 
were. This cooperation was achieved 
across all the subjects involved in an 
independent and impartial manner. 

SuMMARy
 Implementation of energy efficient projects is not always easy 
for public bodies and the expected results can only be obtained if the 
procurement conditions are as detailed as possible. As public bodies 
do not always have the technical staff in house required for this, 
they should look into collaborating with research institutions. Such 
cooperation should help them define together the technical aspects 
which will guarantee project innovation and maintain impartiality. 

Recommendations for 

Engineers/Designers 
Recommendations for 

Public bodies

REPLICABILITy REPLICABILITy 

 Caution
• If you are thinking about  

a very innovative project  
don’t assume you can do it all 
by yourself. You may need help, 
at least on certain aspects. 

 Our advice
• In tenders be as specific  

and detailed as possible.  
Being generic won’t help  
you reach your goals. 

 Caution
• Never plan a building layout 

including the envelope and 
HVAC without investigating 
the environment for possible 
passive energy uses. 

 Our advice
• Investigate the local 

environment; 

• Calculate the ideal window 
fraction; 

• Discuss possible measures  
at a very early planning stage. 

< Best Practices on DesignBest Practices on Design >
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

“An interdisciplinary 
team helps in defining  
the method to monitor 
the building across all  
its life and use phases”. 

Practice 13 Define a monitoring strategy

We have learned at Nu-
Office and Cartif III how helpful 
interdisciplinary workshops at the 
beginning of the design phase can be 
in defining the buildings’ operational 
targets. 

It is strongly recommended 
to involve end users, developers, 
contractors and designers 
representatives in order to clarify 
the main target and define the 
monitoring process. 

At all stages (building design, 
construction and exploitation) there 
should be a entity responsible for 
checking that the main targets are 
reached: it will highlight any deviation 
from the main objectives and steer 
the process back to its original path. 

SuMMARy
 It is fundamental to define a method to monitor a building’s 
design, construction and operation from the very beginning. This 
will help ensure the process doesn’t go off-track at any point. An 
interdisciplinary team should define such a method and goals. 
This monitoring process (which one could call holistic commissioning) 
should begin at the first concept design and continue throughout the 
building’s life. 

Recommendations for 

Architects, Engineers/Designers, Contractors  
and Occupants

REPLICABILITy 

 Caution
• Don’t forget what the building 

is designed for; 

• Avoid taking any decisions 
which modify the process  
or target unless agreed  
with the working team. 

 Our advice
• Fully understand the main 

operational targets  
of the building; 

• Follow the commissioning 
process during every stage. 

< Best Practices on Design
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Insights from 
the DIRECTION 
demo buildings

REPLICABILITy IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

> For more information: www.direction-fp7.eu
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

Practice 14 Think of a plan B

During the planning stage  
of NuOffice, doubts were raised 
about whether the heating concept 
would perform as planned. Therefore 
an extra electric circuit with its 
own metering was integrated into 
the building, which offered the 
opportunity to connect supporting 
electric heaters locally for every 
individual workplace. Although 
this backup feature has not been 
requested by any tenant up to now, it 
has provided a valid argument during 
tenancy negotiations with those 
clients who were skeptical about the 
final performance. 

With emerging obstacles 
during the implementation of other 
energy saving measures (high 
insulated façade, absorption heat 
pump) the project team agreed more 
plan B schemes would have been very 
helpful. 

SuMMARy
 Sometimes innovative energy saving measures don’t deliver the 
expected results due to technical obstacles, product availability or 
user behaviour. This is where a plan B can come in and salvage the 
concept. Sometimes it is worth implementing two measures which 
are able to compensate for each other’s bad performance. 

Practice 15 Accountability is the way  
to maintenance

When people start to use 
a building, they intervene in how 
it operates and the building starts 
“aging“: optimisation is required 
in order to ensure the highest 
performance. 

In Cartif III, an overheating 
comfort problem was detected in the 
office area. A team of maintenance 
staff and engineers studied the 
heating system and they developed 
a contingency plan on the best use 
of radiant floor with measures to 
increase comfort and save energy. 

Our learning from this 
occurrence is that the best way of 
using radiant floor and support 
systems is dictated by direct 
experience, as heating requires 
different levels through the day. 

SuMMARy
 Central to optimal building operation and maintenance 
is a continuous commissioning plan based on several pillars: a 
commissioning team with clear roles and accountability, training of 
operators and occupants, monitoring, fault management (detection, 
diagnosis, remediation), and contingency plans. 

Recommendations for 

Owners, Investors, Engineers/Designers
Recommendations for 

Occupants

REPLICABILITy 

 Caution
• Don’t assume that the building 

performance is right; 

• Don’t wait for failures before 
reacting. 

 Our advice
• Develop the right KPIs and 

identify the team to ensure 
sound operation; 

• Pay special attention to fault 
management; 

• Verify and prioritise  
on a regular basis. 

 Caution
• Don’t rely on a single 

innovative, unproven solution 
determining the whole 
building performance without 
having a Plan B. 

 Our advice
• Make a breakdown of all 

measures showing the possible 
extra obstacles compared  
to a standard solution; 

• Identify those obstacles most 
likely to emerge. 

Best Practices on Design >
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Insights from 
the DIRECTION 
demo buildings

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

> For more information: www.direction-fp7.eu

“Energy saving must 
become a challenge  
for users to engage with”.

Practice 16 Get users on board

Most people who use low-
energy buildings everyday know little 
or nothing about building physics 
or energy saving measures. Nor do 
they have the technical backgrounds 
to understand innovative building 
domotronics. This has often been 
confirmed during the user sessions on 
the Black Monolith. Therefore, a new 
building’s potential in energy saving 
can only be fully exploited when 
everyday users get taught how to 
actively deal with these aspects and 
systems. General awareness about 
energy as a valuable resource first has 
to be raised; then, energy saving has 
to be actively encouraged. This should 
be undertaken every day in the initial 
phases, by displaying comprehensive 
scoreboards all over the building. 

SuMMARy
 Users need to understand and really appreciate the advantages 
of energy saving so that they use buildings in the right way. They 
must consider energy saving as a priority and a personal challenge 
to engage with. Simple scoreboards with KPI-benchmark values and 
daily energy saving tips applied to commonly used spaces are a simple 
and effective way to engage them and obtain their commitment. 

Recommendations for 

Occupants

REPLICABILITy 

 Caution
• Don’t overstate technology. 

Design “easy to use” energy 
saving systems. They have  
to be handy for the everyday 
use. 

 Our advice
• Promote the opportunities for 

energy savings as a personal 
green contribution; 

• Encourage users through 
incentives and training to save 
energy. 

< Best Practices on Operation and Maintenance
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IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 
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Insights from 
the DIRECTION 
demo buildings

> For more information: www.direction-fp7.eu

IMPACT RATING 
Impact on a building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

Practice 17 Public bodies: lead by example!

The Black Monolith will be 
the main central building of the new 
Technology Park of Bolzano. One 
of the main objectives of the public 
project that this Park is part of, is to 
become the new regional innovation 
driver. Therefore its developer, 
Business Location Südtirol, needs to 
be an example for innovation, along 
with the building itself. Aiming to 
set an example also means actively 
disseminating this objective along 
with the processes and technologies. 

This also includes 
demonstrating how unconventional 
and pre-financing tasks like 
simulations will also produce 
economic and environmental returns 
for all involved parties. 

SuMMARy
 Nothing ventured, nothing gained. This also applies to the 
construction of innovative low-energy buildings. Public project 
developers have the opportunity to play a role model and demonstrate 
that developing low-energy buildings isn’t about risk-taking, but 
about environmental and economic opportunity which public and 
private stakeholders should carefully consider. 

Practice 18 Monitor to ensure performance

With model predictions and 
monitoring systems at Nu-Office and 
Cartif III, we are able to identify faults 
and suboptimal controls in their early 
stages and address them. 

This not only enables us to 
control the building performance, 
but gives us the possibility to reduce 
both the buildings’ operation and 
maintenance costs. Monitoring of  
indoor environmental comfort 
ensures that users have nothing to 
complain about. 

SuMMARy
 Being able to monitor a building’s construction and operation 
phase with a dedicated tool is key to ensuring the best building 
performance. An appropriate tracking tool can be used to visualise 
building performance and – if necessary – intervene to obtain the 
expected performance indicators. Typically, the monitoring payback 
period is one to two years. 

Recommendations for 

Developers and Public bodies
Recommendations for 

Contractors, Investors and Occupants

REPLICABILITy REPLICABILITy 

 Caution
• Don’t try to circumnavigate 

HVAC issues; tackle them  
at their roots. 

 Our advice
• Install invasive monitoring 

systems during the construction 
phase of the building; 

• Allot budget to analyse 
monitoring data. 

 Caution
• Don’t confuse systematic 

planning processes  
with loosing flexibility  
to continuous optimisation 
during the process. 

 Our advice
• Simulate before you decide: 

demonstrate the advantages  
of Net-Zero Energy Buildings; 

• Follow a systematic and holistic 
planning process. 

< Best Practices on Operation and Maintenance
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Insights from 
the DIRECTION 
demo buildings

IMPACT RATING 
Impact on building’s performance in terms of:

Comfort: 

Energy consumption:  
Environmental impact: 

> For more information: www.direction-fp7.eu

“KPIs are the ‘developer’s 
eyes’: decide carefully 
how to define them 
to ensure a good 
performance”.

Practice 19 Carefully choose your Key  
Performance Indicators

Defining the right KPIs 
helps the building to accomplish 
its objectives. The actual energy 
consumption at both Cartif III and 
NU-Office energy is being monitored, 
thus ensuring the occupants’ comfort. 

A key point is to define the 
performance targets and monitor 
them. There is no certainty that the 
operation objectives set by a client or 
an architect are reached. 

However, performance 
targets are more likely to be met if 
the right KPIs are defined and used to 
monitor their accomplishment. 

SuMMARy
 Defining the right KPIs is the basis of a good performance. Key 
performance indicators defined during the design phase are necessary 
to objectively assess the quality of a new building. Monitoring is also 
essential during the maintenance phase. A good monitoring plan 
guarantees a reliable evaluation of the indicators which feed into the 
monitoring system. 

Recommendations for 

Architects, Engineers/Designers, Research 
centres, Owners

REPLICABILITy 

 Caution
• Avoid just copying the KPIs 

from another building; 

• Avoid using a complex set  
of KPIs; 

• Avoid developing them  
at the last moment. 

 Our advice
• Share the specifications among 

all the stakeholders involved; 

• Capitalise on the information 
from the previous phases; 

• Simplify to make evaluation 
easier. 

< Best Practices on Operation and Maintenance
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The DIRECTION Best Practice Book summarises the key findings from our experience of over four years on the project.  

It is also the opportunity for our team to turn these lessons into recommendations for the community of stakeholders the 

project has been targeting: architects, engineers, research centres, developers, contractors, public bodies, investors, 

as well as owners and occupants. 

At the core of our experience lie the activities undertaken at the DIRECTION demo sites NU-Office (in Munich)  

and Cartif III (in Valladolid), as well as the planning phase of the Black Monolith (in Bolzano). 

By working on-site and implementing the solutions developed by the project, the DIRECTION team has had the 

opportunity to validate its methodology and measures in a real environment and, where necessary, undertake 

corrective action. 

The Best Practices featured in this publication have been developed and drafted by the DIRECTION team. They fall into 

two main thematic areas: Best Practices on Design and Best Practices on Operation and Maintenance. 

The backbone of each Best Practice is a combination of descriptive content, recommendations and assessment. 

Summary and Insights from the DIRECTION Demo buildings - The description of each Best Practice is itself  

a recommendation. The “Insights from the DIRECTION Demo buildings” paragraph is deliberately anchored  

to the experience at the demo-site during this implementation phase and – basically – indicates why a specific Best 

Practice is particularly relevant for our project. 

Recommendations - These are a key feature of this booklet and their message is twofold. They indicate the category  

of stakeholders they are addressed to, as these may vary with each Best Practice. Moreover, they provide a few practical 

guidelines (as well as things to avoid) based on our experience. The style of these recommendations is straight-

forward to ensure the key messages come across clearly. Readers interested in obtaining more in-depth information 

may retrieve additional material from the project website. 

Replicability - As deployment and replication of the DIRECTION methodology is one of our objectives, each Best 

Practice contains an overall replicability score, drawing on an assessment exercise by the project partners. Partners 

providing their input were asked to qualitatively assess how replicable a specific Best Practice is, by using a 4 point scale. 

Impact Rating - A similar qualitative approach has been followed for the Impact Rating score. Three Indicators were 

preliminarily identified (Comfort, Energy Consumption and Environmental Impact). For each of them, partners specified 

how high their impact on the building performance is expected to be. In this instance, a 4 point scale has been used. 

Methodology

The impact scores vary across the board. BP1 summarises one overarching theme of the DIRECTION project. It considers 

the building as a unique element where all the systems actors and teams are integrated taking into account all the 

stakeholders’ requirements. Not surprisingly, this Best Practice is among those with the highest impact. 

For a number of Best Practices relating to the role of owners, users and public bodies in energy efficiency projects, a direct 

impact on the building energy performance or occupants’ comfort has not been given, despite attention being drawn 

to fundamental aspects worth considering when getting involved in energy efficiency projects. As the project comes to 

a close, one fundamental step for us is to establish the replicability of each of these Best Practices in other contexts and 

projects. This has been assessed by the partners most directly involved in the aspects highlighted by the Best Practice. 

BEST PRACTICES
Impact on…

Comfort
Energy 

consumption Environment
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BP1 Conceive the building “as a whole” 

BP2 Plan a tuning phase

BP3 “Smart grid” is the key word!

BP4 Make users feel in control

BP5 Use new EPBD standards for energy estimations

BP6 Usability matters

BP7 Make the most of natural lighting

BP8 Show benefits to trigger owner demand

BP9 Public Bodies: beware of the risks and don’t give up N.A. N.A. N.A.

BP10 Plan before you simulate

BP11 Select the envelope and passive components based on the building location

BP12 Public bodies: be prepared to cooperate with research N.A. N.A. N.A.

BP13 Define a monitoring strategy

BP14 Think of a plan B
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BP15 Accountability is the way to maintenance

BP16 Get users on board

BP17 Public bodies: lead by example!

BP18 Monitor to ensure performance

BP19 Carefully choose your Key Performance Indicators

Our point of view
When defining the DIRECTION best practices we also considered their expected impact on Comfort, Energy 

Consumption and the Environment. 
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Scores are indicated in a 1-4 scale, where 1 means “Very low impact” and 4 means “Very high impact.



Scores are indicated in a 1-4 scale, where 1 means “Very difficult to replicate” and 4 means “Very easy to replicate”. 

This table summarises the outcome of such an exercise. Not surprisingly, the Design Best Practices most difficult 

to replicate are those linked to external factors which are not directly under the development team’s control (like 

availability of energy sources and building location). Similarly, the most challenging Operation and Maintenance 

Best Practices are those where the “human factor” is predominant, like user engagement or the commitment  

of public bodies’ to the energy efficiency cause. However, our view is that the vast majority of the DIRECTION Best  

Practices are easy to replicate. This is particularly true for those Best Practices most relevant to designers and contractors. 

This is encouraging as it suggests that, if the stakeholders working on energy efficient building are willing to take 

such practices on board, their project is likely to be more successful. 

Our point of view
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BP15 Accountability is the way to maintenance

BP16 Get users on board

BP17 Public bodies: lead by example!

BP18 Monitor to ensure performance

BP19 Carefully choose your Key Performance Indicators
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