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Introduction:

 The NEED4B project developed an open and easy replicable methodology for 

designing, constructing and operating “New Low Energy Buildings” (NLEB). Along the 

project the methodology has been validated and refined by a strong demonstration 

programme, envisaging the construction of more than 23000 square meters, spread 

among four different climatic zones, building types and uses.

 This Handbook provides us with the opportunity to share the key findings of 

the application of the NEED4B methodology to the different demo sites, in terms of 

common prioritized recommendations.

 Indeed, these advises featured are based on our experience on the Design, 

Construction and Operation and Maintenance of the different “New Low Energy 

Buildings” in Sweden (Boras and Varberg), in Italy (Lecce), in Turkey (Istanbul) and in 

Belgium (Stambruges). 

 At the end, these advises are a summary of the key findings and 

recommendations we make to the scientific and business community involved in 

energy efficient projects.

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

business communities in order to share the NEED4B experience and encourage 

others to capitalise on it. 
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Methodology:

 The methodology developed within the NEED4B project provides a new 

structured path to more innovative mindset for future low energy buildings, and 

specifically for their sustainable design, construction and operation and maintenance. 

 To this aim, the concept of “Energy Efficiency Team” (EET), able to implement the 

NEED4B methodology for the design, construction and operation and maintenance 

of new buildings, has been introduced. 

 The EET represents a dedicated group of specialized professionals to be 

set at the beginning of each project, according to the building typology, size and 

complexity. The main role of the EET is to coordinate all the different stakeholders 

providing the main outputs coming out from the 

NEED4B methodology applied in the various 

phases of the project.

 The NEED4B methodology 

instruments (namely the Optimization 

and Prioritization Mechanisms), that 

the EET will be able to implement, 

have been developed by integrating 

innovative approaches and 

methodologies like BIM1, IPD2, LCA3 

& LCC4 tools with traditional and 

scientific technical, energetic and 

economic/bureaucratic criteria.

1:BIM: Building Information Modeling  2:IPD: Integrated Project Delivery  3:LCA: Life Cycle Analysis  4:LCC: Life Cycle Cost
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ADVICES FOR THE DESIGN PHASE 
FOR NEW LOW ENERGY BUILDINGS

1. Identification of a Project Manager (PM)

2. Coordination of stakeholders delivering BIM models

3. LCA/LCC analysis for the best design options

4. Identification of the best design alternatives

5. Evaluation of energy performances of building 
envelope

6. Bioclimatic design implementation as a starting 
point for new low energy buildings

7. Analysis of Economic Resources against Project 
targets

8. Financial incentives and funding schemes analysis

9. Budget estimation with a significant level of detail
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Impact Rating:

Replicability:

An effective project management is crucial for the fulfillment of the project 
and the appointment of an appropriate person responsible for the effective 
accomplishment of the project objectives can improve the chance of success. 
Key project management responsibilities include:
• Defining and communicating project objectives that are clear, useful and 

attainable
• Procuring the project requirements like workforce, required information, 

various agreements and material or technology needed to accomplish 
project objectives

• Managing the constraints of the  project management triangle, which 
are cost, time, scope and quality

Some tips from NEED4B project:

• Managing key activities for the project leveraging on the own 
business management, budgeting and analysis skills

• Coordinating all the stakeholders and resources for the flawless 
execution of the project

• Ensuring that all the project activities are delivered on-time, 
within the scope and within the budget

• Developing project scopes and objectives, involving all relevant 
stakeholders and ensuring technical feasibility

• Ensuring resource availability and allocation

• Developing a detailed project plan to track progress

• Using appropriate verification techniques to manage changes in 
project scope, schedule and costs

• Measuring project performance using appropriate systems, tools 
and techniques

• Creating and maintaining comprehensive project documentation

To appoint a Project Manager (PM) responsible for ensuring the implementation 
of NEED4B methodology recommendations, planning and managing technical, 
administrative and financial documentations of the works while guaranteeing 
compliance with current legislation affecting construction.

Insights from

Identification of a Project Manager (PM)

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 1

Sweden

Italy

Turkey

ip
d
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Impact Rating:

Thanks to the BIM approach, centralizing the information flow is expected 
to improve the project efficiency. Cooperation  among relevant stakeholders  
with a coordinated approach is critical as they provide various contributions to 
the development of an appropriate and integrated project design in a single 
environment through the use and with the support of BIM models. Stakeholders 
coordination is a demanding and time consuming task for any project but even 
more for the implementation of  BIM models which involves a large number of 
stakeholders. Nevertheless, the experience demonstrates that the stakeholder 
coordination is a key to the success of a project. 

Some tips from NEED4B project:

• Ensure commitment and strategic mandate –  the commitment 
plays a crucial role in implementing BIM models and ensuring the 
project is sustainable

• Appoint a strong lead Project Manager (PM) – the lead PM plays a 
vital role in the successful implementation of BIM models from all 
the  key stakeholders

• Keep Stakeholders engaged – formal arrangements  for the 
cooperation should be put in place to facilitate the participation of 
all key stakeholders in the development of BIM models

• Facilitate Inter-Stakeholders coordination  - the BIM model is 
an approach to integrate different building design aspects and 
requirements handled by various stakeholders. Having an official 
mandate from the building owner or the investor and a high-level 
commitment  of the different stakeholders  to definitively improve 
coordination

• Set Clear Scope -  the scope of BIM models implementation should 
be clearly defined at the outset; otherwise  stakeholders may build 
different views, approaches and expectations  since it can easily be 
applied differently by different stakeholders

• Build Proper Communication Channel – A two-way  communication 
channel needs to be established and maintained all through the 
planning, design and implementation of the BIM model

To adequately coordinate all the groups developing the BIM model in order to 
ensure that each group contributing to the model is responsible for his piece 
of the model, even if belonging to different disciplines (Structures, Architecture, 
Plants, etc.) 

Insights from

Coordination of stakeholders delivering BIM models

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 2

Italy

Turkey

Replicability:

bim
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Impact Rating:

Replicability:

The comparison among different energy design options can be effectively 
performed through Life Cycle Assessment (LCA) and Life Cycle Cost  (LCC) 
Analyses.  LCA/LCC are especially useful when project alternatives that fulfill 
the same performance requirements, but differ with respect to initial costs and 
operating costs, have to be compared in order to select the one that maximizes 
net savings. 

Some tips from NEED4B project:

• LCA/LCC processes are naturally iterative as the quality and 
completeness of information and its plausibility is constantly 
being tested

• The complete processes of LCA/LCC include goal and 
scope definition, inventory analysis, impact assessment and 
interpretation

• The purpose of a LCA/LCC  analysis is to estimate the overall 
environmental impact and costs of project alternatives and 
to select the design that ensures the facility will provide the 
lowest impact in terms of energy and overall cost of ownership 
consistent with its quality and function

• The LCA/LCC should be performed early in the design process 
while there is still a chance to refine the design to ensure a 
reduction in environmental impacts and life-cycle costs

To evaluate the best alternatives among the potential options for envelope 
or HVAC systems or Renewable Energy Sources or water/waste management 
according to the LCA/LCC methodology defined within NEED4B. Main outputs 
of these analysis are Life Cycle Primary Energy (kWh/m2 year); Life Cycle CO2 

emissions (kgCO2/m2 year); Life Cycle Cost (€/m2 year). The best options will be 
selected based on the best life cycle cost and the minimum energy consumptions 
and environmental impact.

Insights from

LCA/LCC analysis for the best design options

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 3

Sweden

Italy

lca
.lcc
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Impact Rating:

An effective building design depends on the put in practice of the main steps 
involved in an engineering design challenge. An appropriate identification of 
the best solution begins by reviewing the steps of the engineering design loop 
and discussing the main need for the project. Next step is the identification of 
the relevant context as well as the analysis of the project’s requirements and 
constraints with the design teams.

Some tips from NEED4B project:

• To have a brainstorming with key stakeholders involved in the 
design as a starting point for selecting best design alternatives. 
To conduct this activity in the context of a low energy building 
design where different stakeholders are involved is a challenge 
for Project Manager. 

• The application of a multi-criteria analysis to select the best 
energy efficient option for a low energy building is a good practice 
to take appropriate decisions

• The engineering design process is a specific set of steps useful to 
organize the ideas and refine potential solutions to engineering 
challenges

• Embarking the selection of the most suitable solution  for an 
energy efficient building entails to reach an understanding of all 
the issues surrounding a particular design alternative, including 
the need of the project, relevant social and economic conditions 
of the target user as well as project constraints and requirements. 
Working through these not only technical contextual factors 
helps engineers generate useful, appropriate and successful 
design solutions

To identify the best building design alternatives and technologies according 
to building boundary conditions (i.e., climate and building typology, etc.) and 
identified Key Indicators to achieve low energy building.

Insights from

Identification of the best design alternatives

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 4

Italy

Belgium

Replicability:

techNICAL
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Impact Rating:

The building envelope is the part of the building that forms the primary thermal 
barrier between interior and exterior therefore it plays a key role in determining 
levels of comfort, natural lighting and ventilations, and how much energy is 
required to heat and cool a building. For this reason it is crucial to optimize 
the energy performances of buildings enabling advanced building envelopes 
to be used in a wider range of climates and regions making greater effort to 
support mechanisms that fosters the deployment of energy-efficient building 
materials.

Some tips from NEED4B project:

• An accurate estimation of the building envelope energy 
performances can lead to the selection of the most suitable and 
effective energy efficient solutions for the given building

• A high-performance building envelope in a cold climate reduces 
the energy demand required to heat the average building 

• In hot climates, advanced building envelope technologies can 
significantly reduce the cooling energy demand, and in some 
building segments, may render cooling equipment unnecessary

• To achieve the savings due to the improvements in the energy 
performances of the building envelope actions are required from 
all key stakeholders

• A lack of knowledge or poor tools to assist auditors/users 
in quantifying the envelope energy performances can have 
negative impact on the total building energy performances

• A reverse engineering modeling approach based on field data 
can provide fine tuned solutions

To evaluate the building envelope behaviour through simulations (thermal 
models, etc.) taking into account all elements influencing the thermal loads 
(maximization of walls, roof and floor insulation) in order to fine-tune the 
envelope building thermal performances.

Insights from

Evaluation of energy performances 
of building envelope

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 5

Replicability:

Sweden

Italy

Turkey

ENErgetic
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Impact Rating:

Replicability:

Applying bio-climatic principles  in architectural design is when the building 
is designed based on, and incorporating, the micro-climatic conditions of a 
given site aiming to secure comfortable internal climatic conditions (thermal 
comfort, visual comfort and good quality of internal air) and to minimize energy 
consumption and utilize renewable energy sources, such as solar, wind, 
water or geothermal energy. Applying bioclimatic principles such as thermal 
protection of the building, utilizing passive solar systems, applying techniques 
of natural ventilation, cooling and natural lighting and making optimum use of 
energy can greatly contribute to saving energy from design stage in a building.

Some tips from NEED4B project:

• In general, bioclimatic building design is greatly dependent on the 
local climate of the site. Indeed, bioclimatic design strategies are 
different for wet and dry tropical climates, but in terms of targets 
at low energy, some basic principles can be identical and can be 
applied around the world

• Passive green energy measures refer to what can be done to 
reduce the energy needs, thus energy consumption, of a building. 
Such measures include applying bio-climatic principles, using 
appropriate energy efficient materials to reduce wasted energy, 
using electrical appliances and lighting in an energy efficient 
manner and, in general, adopting an environmentally friendly 
lifestyle especially towards saving energy

• If a building is well designed and well adapted to its local climate 
it takes advantage of external micro-climatic conditions and 
passively collect, store and distribute gathered solar energy (solar 
heat) in the winter and reject it in the summer 

To start the design of new low energy building with a “bioclimatic design” 
approach adapted to the environmental conditions, in order to reduce energy 
demand needed to achieve indoor comfort. Within the project dedicated 
bioclimatic design guidelines have been developed providing, in the form of 
general recommendations for each type of climate, passive solutions to achieve 
good indoor conditions without using energy facilities and description of specific 
strategies and technologies to reduce heating and cooling demand.

Insights from

Bioclimatic design implementation as a 
starting point for new low energy buildings

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 6

Sweden

Italy

Turkey

ENErgetic
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Impact Rating:

An effective project is based on a preliminary feasibility study consisting in an 
assessment of the practicality of the proposed project including technical as 
well as economic targets. This kind of analysis represents the starting point for 
the development of a logical and structured project for low energy building.

Some tips from NEED4B project:

• To specify targets which are appropriate and really consistent with 
the building project helps  to accomplish the project 

• The economic analysis is concerned with defining efficient 
allocations of resources for the success of the project

• Objectives are abstract concepts, and it is thus difficult to measure 
performance against them. Indicators are ways of quantifying 
objectives or sub-objectives and controlling them.

• Usually it is not possible to satisfy all of the desired objectives and 
targets, as some of them will conflict; therefore it is helpful to be 
able to trade off performance against different objectives, so that 
these conflicts can be more easily resolved

• The prioritization of the identified  objective and targets is crucial for 
the success of the project

To perform a detailed analysis in order to optimize the use of economic resources 
available according to the activities to be performed and find the best trade-off 
between technical and economic feasibility, taking into account the building 
owner/investor budget. To this aim, it would be useful to evaluate the economic 
savings associated to the energy savings (kWh/m2year), taking into account the 
price of energy. This will be a relevant driver for stakeholders to convince End-
Users to invest in energy efficient solutions.

Insights from

Analysis of Economic Resources 
against Project targets

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 7

Replicability:

Sweden

Italy

Turkey

economic
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Impact Rating:

Replicability:

Financial incentives and financing programs can help to afford the cost of 
making energy efficient  buildings. The funding schemes may support some 
activities based on specific requirements. The study of incentive structures is 
central for all the economic activities in terms of individual decision-making to 
support and motivate to perform a low energy building project.

Some tips from NEED4B project:

• Financial incentives and funding schemes have the scope of 
promoting the replication of building energy efficiency to building 
owners encouraging them to apply with more energy efficient 
installations

• Eligible energy efficiency projects can be justified on the basis of 
an economic cost-benefit-analysis, for which in general the net 
present value of the energy saved is greater than the net present 
cost of the project over its life

• If it is difficult to separate out the investments directly related 
to energy savings, it is necessary to demonstrate that energy 
efficiency is a significant element of the project

To evaluate different financial incentives for nearly zero buildings such as 
subsidies / tax deductions, access to bank loans, etc.  and to analyse the 
available funding schemes at regional, national and international level for 
financing the project.

Insights from

Financial incentives and funding schemes analysis

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 8

Sweden

Italy

Turkey

economic
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Impact Rating:

During the conceptual phase when project selection occurs, economic factors 
are important indicators in choosing between competing projects. To compare 
the simple paybacks or internal rates of return between projects, an estimate 
of the cost of each project is made. The estimates must be accurate enough 
so that the comparisons are meaningful, but the amount of time and resources 
used to make the estimates should be appropriate to the size and complexity 
of the project.   It is important to come up with detailed estimates for all the 
project costs in order to successfully achieve all the targeted objectives. 

Some tips from NEED4B project:

• Order of magnitude estimate – early or preliminary prediction 
of cost based on similar previous projects or rate per square 
meter of a similar project. Very simple method usually based on 
previous experience of similar projects. Must not be relied on for 
budget approval purposes. Use for initial investigations only.

• Elemental estimate – level of information has increased and 
costs can be categorized into various elements of the project, 
e.g. foundations, floors, external walls, roof, fittings, electrical 
installation, etc. As the name implies this is used when more 
planning information is available. Can be used for budget 
approval or in smaller projects for final procurement

• Detailed estimate – detailed design available and schedule of 
materials can be produced. This can be in the form of Bills of 
Quantities or Schedule of Materials for pricing widely used in 
building projects for procuring contractors. 

To develop a budget with a significant level of detail to allow easier review and 
updates and to assess areas where greatest improvements are possible.

Insights from

Budget estimation with a significant level of detail

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 9

Italy

Belgium

Replicability:

economic
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ADVICES FOR THE 
CONSTRUCTION PHASE FOR 

NEW LOW ENERGY BUILDINGS

1. Working teams efficient communication

2. Construction teams coordination towards efficient 
decision making process

3. BIM model regular update for tracking site activities

4. Check and optimize transport impact fostering 
collaboration with building industry

5. Handover Procedure (HP) development

6. Careful commissioning of the HVAC systems through 
a comprehensive commissioning program

7. Risk contingency and Quality Plans implementation 

8. Financial plan check including margins for possible 
deviations

9. Economic resources optimization and control
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Impact Rating:

Replicability:

Effective communication is vital to the successful completion of any 
construction project. Good communication can improve teamwork and lead to 
better project collaboration. 
Poor communication can result in misunderstandings, delays and problems 
down the road. Communication is simply the exchange of information in order 
to convey a message and good communication involves being able to transmit 
your message so it is received and understood by the intended recipients.

Some tips from NEED4B project:

• Establishing a clear line of communication that includes 
identifying points of contact with contact information for key 
team members is vital to ensure that information is getting to the 
right people in a timely manner.

• Choosing the right method of communication can expedite and 
simplify the exchange of information. Sometimes a quick email is 
all that’s necessary while other instances may call for a meeting 
of all key personnel on the project. Methods of communication 
for specific tasks and information sharing should be established 
early on in the project and agreed upon by all stakeholders. 

• Be clear and concise. When communicating in construction you 
want to make every effort to have your message understood the 
first time you send it.

To create appropriate communication channels (phone, mail, etc.) among 
working teams for maintaining an efficient communication data flow.
This approach can help also to collect all the stakeholders concerns during the 
work execution (e.g. security and safety conditions during construction works) 
according to the role of IPD manager.

Insights from

Working teams efficient communication

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 1

Sweden

Italy

Turkey

ip
d
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Impact Rating:

Building construction is a complex activity, involving numerous and 
heterogeneous actors during relatively short periods. Cooperation between 
actors achieves different objectives and takes different forms. Building 
construction stage is characterized by relations between actors, and especially 
between architect, engineer, owner and contractors which become more 
hierarchical and contract-based than during design stage. Cooperation during 
this stage consists essentially of the coordination of the independent actors’ 
teams, which don’t have a global “vision” of the project context. Their “vision” 
is very often limited to their contract: tasks and works to build. A specific role 
consists in coordinating activities (generally assumed by the “coordinator” or 
“IPD manager”).

Some tips from NEED4B project:

• To create appropriate communication channels (phone, 
mail, etc.) among working teams for maintaining an efficient 
communication data flow

• To collect all the stakeholders concerns during the work execution 
(e.g. security and safety conditions during construction works, 
delay in construction due to suppliers, delay in construction due 
to natural hazards according to the role of IPD manager.

It’s important to pay particular attention to the different teams involved in each 
construction phase in order to avoid incompatible overlapping or interferences 
allowing different teams working in parallel and perform their activities on time 
delivering high quality work. To this aim, it is also important to implement an 
efficient decision making process involving key stakeholders, taking into account 
the relevance of the decision to be taken. 

Insights from

Construction teams coordination towards efficient 
decision making process

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 2

Italy

Turkey

Replicability:

Belgium

ipd
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Many construction projects suffer from poor design and from inconsistent 
time and cost management. Technology is breaking through design and 
management practices and Building Information Modeling (BIM) is recognized 
to improve the planning and realization of a construction project. BIM improves 
technical work at the design stage by creating 3D models that integrate all 
building’s features and it better represents the infrastructure’s requirements. 
Those models can also be enhanced if linked with schedule (4D) and costs 
(5D); the construction can thus be better planned almost entirely at the design 
phase as well as time and cost controls can be performed for any construction 
organization. 

It is important to regularly update the BIM model in order to keep track of the 
construction works progress and to obtain the BIM “as-built” model for future 
use during maintenance phase. This will prepare the ground for the validation 
of the building energy performance by comparing it with the expected energy 
consumption and comfort targets defined within the design phase and 
implemented during the construction phase.

BIM model regular update for tracking site 
activities

Italy

Turkey

Belgium

Sweden

Replicability:

Insights from

Advice 3

Impact Rating:

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Some tips from NEED4B project:

• To use the BIM model in order to coordinate and optimize the 
materials/products/systems supply to be provided and their 
storage at the yard.

• To use the BIM model in coordination meetings among key 
construction stakeholders at the construction site.

• To add into the BIM model the warranty information useful for 
operation and maintenance

• To take advantage of 4D BIM model for project planning 
programme in order to enable clear visualization of the 
construction program as an animated sequence through the link 
between BIM models and the construction planning 

• To respect the schedule tied to the BIM model in order to 
allow visualization of deviations from planned sequences and 
durations.

bim
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Impact Rating:

Replicability:

Transport needs to be timely and cost-efficient since price and service quality 
are crucial factors in construction materials logistics. The manufacturer or 
supplier can systematically influence the final impact of the transport for a 
building project improving the cost-effectiveness. Transport in the construction 
sector can be further optimized by using advanced planning and optimization 
solutions. The operation of transportation shall determine the efficiency of 
moving products and materials, consequently the project final effectiveness.

Some tips from NEED4B project:

• To check and optimize the energy and environmental impact 
and cost associated with the transportation of materials and 
equipment. 

• To monitor impacts of transport-related losses of materials. 

• To include the impacts of the transport and the impacts of any 
transport-related losses of materials and its disposal (i.e. the 
impact of manufacturing material that is wasted as a result of 
transport and the impact of disposing of waste).

• To evaluate also the impact of transportation of machinery 
necessary for the construction of a building from the storage 
place to the construction site.

To reduce CO2 emissions by making an active choice of material suppliers and 
subcontractors, both in production at the factory and on the building site. Distance 
from the factory and site should be added as selection criteria in addition to the 
economic one for suppliers and subcontractors. Moreover, transport suppliers 
with modern low-emissions truck fleets should be preferred, and the reduction 
of empty return trips should be added as supplier requirements.

Check and optimize transport impact fostering 
collaboration with building industry

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 4

Italy

Turkey

Belgium

Insights from

lca.lcc
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Impact Rating:

The handover of new buildings as well as refurbished areas is a critical point in 
a contract process. In order to facilitate the building operations to continue in 
a smooth and efficient manner after handover it is important that information is 
available to the maintenance teams who may be called to attend to plant and/
or equipment.
The handover of the building takes place once the contract administrator has 
confirmed that the works defined in the contract are complete. However, it 
should be planned well in advance, and any special requirements included 
in appointment documents and contracts. Handover  may take place during 
a handover meeting following an inspection of the site.

Some tips from NEED4B project:

• The required handover activities that were planned and detailed 
during earlier project stages have to be undertaken

• All stakeholders in the handover process are involved throughout 
the construction process

• The monitoring and reporting of all costs associated with the 
handover needs to be maintained

• Any certification from external agencies have to be obtained

To introduce a Handover Procedure (HP) between Project Manager (PM)/Owner 
and Constructor in order to establish the tests to be performed for verifying the 
achievement of targets after the installation of energy efficiency systems during 
the construction phase. 

Insights from

Handover Procedure (HP) development

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 5

Replicability:

Belgium

Sweden

techNICAL
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Impact Rating:

Replicability:

Commissioning process shall verify that the building and its systems meet the 
owner’s project requirements. The primary goal of commissioning is to ensure 
that building’s HVAC systems are operating the way the owner intended. 
Commissioning involves HVAC systems testing under all aspects of operation, 
revealing and correcting problems, and ensuring that everything works as 
intended. HVAC commissioning is   an important process needed for design, 
construction, operation, and maintenance of HVAC systems for buildings.

Some tips from NEED4B project:

• The commissioning process begins with a thorough check of the 
HVAC equipment after it has been installed verifying the correct 
equipment and material has been installed and installed in the 
proper location

• To verify that installation meets construction details and 
manufacturer’s requirements

• A custom checklist along with documentation of the installed 
equipment should be created

• It is necessary to verify and document proper operation which 
includes the startup, shut down, and sequence of operation. Noting 
any issues of improper sequence of operations or start and shut down 
issues must be reported to the necessary contractors immediately

• The building owner has to receive a complete documentation of 
how the HVAC equipment is operating and any issues that need 
to be resolved. In this way the owner will know that the equipment 
is operating as intended and that efficiency and comfort will be 
attained. 

To keep particular attention when commissioning the HVAC. Commercial HVAC 
systems do not always work as expected. Problems can be caused by a not 
accurate HVAC system design or because equipment and controls are improperly 
connected or installed. Thus, a comprehensive commissioning program will 
also ensure that Users during Operations and Maintenance (O&M) are properly 
trained in the functioning of all systems.

Insights from

Careful commissioning of the Heating, Ventilation 
And Cooling (HVAC) systems through a comprehensive 

commissioning program

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 6

Sweden

Belgium

ENErgetic



29

Sweden

Impact Rating:

Risk assessment and contingency planning is the process of determining the 
risks a business faces and what it must do if those risks are realized. Within the 
early stages of the project, the team shall participate in activities that explore 
risk factors, which may negatively impact the project. Of major importance to 
the project, is to identify the risks and determine how the team will address 
them. This is done via “risk identification, risk quantification, risk response 
development and risk response control”. 
A project quality plan shall be a written plan that details how you will manage 
quality on a specific construction project.   Addressing project-specific, site-
specific and contract-specific requirements in the project quality plan is how 
to comply with the requirements itself. Effective planning and execution of the 
plan are essential in supporting project success. 

Some tips from NEED4B project:

• To regularly update the Contingency Plan in order to address 
potential risks that might occur (delays in the supply, critical 
issues due to unpredictable events, non-standard issues, etc.).

• To implement Quality Control Plan (QCP) in order to control 
the compliance of the overall building construction process. 
To consider the possibility of subscribing insurance in case of 
contingencies to fix potential quality problems that may occur. 

• While it may not be possible to plan for every possible emergency, 
each project can identify those it is most likely to face and those 
that will cost the most if they come to pass.

To implement the Risk Plan developed within the NEED4B project and periodically 
review it. This is under Project Manager responsibility.

Insights from

Risk contingency and Quality Plans implementation 

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 7

Turkey

Replicability:

Belgium

economic
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Impact Rating:

Financial planning is the task of determining how a building project will afford 
to achieve its strategic goals and objectives. The financial part of a project 
includes various  financial statements  that show where the project currently 
stands and where it expects to be in the near future.   This information helps 
to determine how much financing the project needs and helps to determine 
whether investing in it is a wise use of the funds.

Some tips from NEED4B project:

• To collect/obtain the guarantees for the financial resources 
before starting the construction works in order to avoid lack of 
funds during the construction phase (i.e. due to missing financing 
from banks or from the owner/investor).

• The financial plan should include three key financial statements: 
the  income statement, the  balance sheet  and the  cash flow 
statement. 

• To understand where the money goes through a detailed cash 
flow analysis

• To maintain and review estate planning documents

To periodical check of financial plan before the construction works beginning 
in order to avoid interruptions or stopping during the construction phase (i.e. 
due to missing financing from banks or from the owner/investor). To foresee a 
financial plan that can cover also possible deviations. To take into account and 
advantage of potential bonuses and incentives.

Financial plan check including margins for possible 
deviations

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 8

Italy

Turkey

Replicability:

Belgium

Insights from

economic
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Impact Rating:

Replicability:

Buildings represent a large and long-lasting investment in financial terms as 
well as in other resources. Improvements of cost effectiveness of buildings 
is consequently of common interest for the owner, the user and society. 
Construction project supply chain of developers, suppliers, manufacturers, 
design and construction teams have the hard task of minimizing the total 
project cost and consider how much a building will cost over its life cycle 
and how successfully it will continue to meet occupier’s requirements.  In 
this framework, an effective economic resource optimization and control is 
essential for the project success. The concept of sustainability as applied to 
the construction of buildings is intended to promote the utmost efficiency and 
to reduce financial costs. 

Some tips from NEED4B project:

• Design decisions require choice of construction structure, 
building materials and building installations which are often 
accompanied by errors in investment through an inadequate 
economic control of decisions

• Sharply rising energy costs have highlighted the opportunity for 
overall savings in the life of a building that can be achieved by 
investing in more energy efficient solutions initially

• The building’s operation should be considered throughout the 
construction stage and also in terms of its maintenance and 
conservation throughout its useful life

To optimize and validate the use of resources available according to the 
activities to be performed. To this aim it is essential to  periodical check and 
control the expenses (material supply, electricity, fuel, water, etc) during the 
construction works in order to verify their optimization. The observance of such 
recommendation produces benefits for all the key stakeholders involved in the 
construction process (contractors and client)

Economic resources optimization and control

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 9

Italy

Turkey

Belgium

Sweden

Insights from

economic
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ADVICES FOR THE OPERATION & 
MAINTENANCE PHASE FOR 

NEW LOW ENERGY BUILDINGS

1. Checking Occupants understanding of the building 
operation 

2. To plan and schedule preventive maintenance 
activities based on BIM lifecycle information 

3. Proper identification of the building’s environmental 
and economic “hot spots”

4. Evaluation of strategies to reduce environmental 
and economic impacts based on scenario analysis 
and project context

5. NEED4B Monitoring and Control Plan fine-tuning 
according to building characteristics

6. Preventive Maintenance Plan development, including 
envelope, plumbing, electrical and heating systems

7. Proper building temperature set-up by building users

8. Use appropriate lighting controls

9. Analysis of the energy consumption data in order 
to take steps for optimization and pay for the real 
energy consumption by matching energy bills and 
data from meters
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Impact Rating:

Replicability:

Having a clear understanding of the building operational features is the first 
step towards the achievement of high levels of internal comfort and energy 
efficient building performances. Therefore, during the operational stage, it is 
crucial to verify occupants awareness about the building systems functioning 
and the proper use of low-energy equipment. Post Occupancy Evaluation 
questionnaire (POE) has not can clearly show what has worked and what hasn’t 
from the user perspective.

Some tips from NEED4B project:

• Define how the information will be used and in what format 
so it can be assimilated into actionable knowledge by 
practitioners and project team, getting the most value out of 
the Post Occupancy Evaluation questionnaire 

• Set up channels (i.e.focus groups, workshops, websites, 
social media, reports, guidance) in order to share POE and 
the monitoring of resource use with end users, so that tey 
can engage more critically and thoughtfully with the built 
environment.

• Carrying out a POE pre- and post-refurbishment allows 
comparisons to be drawn, providing clear evidence of 
improvements in design and performance.

• Combine environmental monitoring with POE questionnaires 
in order to develop an understanding of the impact of 
behaviour on building performance.

• POE shall be undertaken as a collaborative process, 
involving different members of the project team, to promote 
shared learning and trouble shooting from a range of 
disciplinary perspectives.

To take advantage of the Post Occupancy Evaluation questionnaire (POE) 
developed within the NEED4B project in order to verify occupants comfort and 
understanding of building operation. This shall increase comfort and energy 
efficiency in each building workplace, maintaining at the same time a proper 
indoor quality environment. It will also contribute to the development of a 
wider knowledge base by helping architects, building managers, developers to 
improve their buildings performances.

Insights from

Checking Occupants understanding 
of the building operation 

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 1

Italy

Turkey

Belgium

Sweden

ip
d
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Impact Rating:

Replicability:

Using information stored into BIM models could reduce months of effort to 
accurately populate maintenance systems, allowing building managers to 
evaluate different maintenance approaches, analyze data to make repair 
vs. replacement decisions, and document the effectiveness of a reliability-
centered maintenance program. This approach will improve building 
performance, reduce repairs, and decrease overall maintenance costs.

Some tips from NEED4B project:

• Make the BIM model as user-friendly as possible for 
facilities managers who need to understand how to use it for 
equipment and mechanical maintenance and operations.

• Start simply, and set modest goals. The BIM visualization 
model captures an extraordinary amount of information, 
but many of these details may be irrelevant to facilities 
departments and maintenance staff.

• BIM should not only account for the facilities teams using 
the information on a day-to-day basis but also designate 
a role for the person responsible for translating changes 
to the BIM and facilities-management systems whenever 
renovations are made or equipment is replaced.

• Integrate Data; Don’t Transfer It. Data should flow seamlessly 
from facilities management to BIM, so that they do not need 
to be entered twice.

To plan and schedule a program of maintenance activities according to BIM 
lifecycle information about the building structure (wall, floors, roof, etc.) as well 
as the equipment serving the building (mechanical, electrical, plumbing, etc.). 
Thanks to the BIM model, building managers/owners can perform preventive 
maintenance scheduling enabling to appropriately allocate maintenance staff, 
as well as reduce corrective maintenance and emergency maintenance repairs. 

Insights from

To plan and schedule preventive maintenance 
activities based on BIM lifecycle information 

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 2

Italy

Turkey

Belgium

Sweden

bim
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Impact Rating:

Replicability:

In order to ensure proper operation of the building it is necessary to have a 
clear view of  its potential weaknesses i.e. aspects that could cause significant 
consequences on the building lifecycle. Being aware of the critical aspects 
allows building managers to identify areas to be prioritized for action.

Some tips from NEED4B project:

• Focus on the right life cycle stage (e.g., operation/use, 
maintenance, end of life)

• Focus on the right actors (e.g., producers, manufacturers, 
suppliers, retailers, end users) to evaluate, influence and 
implement solutions

• Focus on priority issues (e.g., waste, water, materials of 
concern)

• Be sure that implications of trade-offs are understood

• Ensure that resources (e.g., time, money) can be effectively 
allocated to actions.

To proper identify the environmental and economic “hot spots”, namely those 
building aspects that are responsible for large shares of impact and that, as 
such, have to be seen with more attention for significant improvements.

Proper identification of the building’s 
Environmental and Economic “hot spots”

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 3

Sweden

Italy

Turkey

Insights from

lca
.lcc
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Impact Rating:

Replicability:

Once found the hot spots, it is recommended to propose some approaches 
for improvements and then evaluate them. There may be a clear winning 
improvement only by itself or maybe several strategies, that would make 
a small difference on their own, that make a big difference if combined. The 
analyses should include all required impact indicators in order to avoid hidden 
impact tradeoffs that might occur. 

Some tips from NEED4B project:

• Decide what you want to achieve, and think about the time 
horizon you want to look at.

• Identify the key factors, trends, and uncertainties that may 
affect the plan and the key assumptions on which the plan 
depends

• Separate Certainties From Uncertainties

• Develop your scenario

To narrow down the interventions options by considering which impact-reducing 
strategies best fit with other design criteria such as cost, constructability, 
aesthetics and so forth. This can be done by simulating different scenarios 
taking into account the building context and selecting the best one. Scenarios 
shall comply with the following requirements:

• should be representative of contemporary technologies and/or practice
• should by default come from the LCA tool.
• if the service life of a building product is less than the study period of the 

assessments, the Number of Replacements is given by (Study Period - 
Product Service Life) / Product Service Life.

Insights from

Evaluation of strategies to reduce environmental 
and economic impacts based on scenario analysis 

and project context

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 4

Sweden

Italy

Turkey

lca.lcc
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Impact Rating:

Project monitoring and control is a key component in the management of 
a building. Properly executing this process will contribute significantly to 
successful project completion according to the building characteristics.
The Monitoring and Control Plan oversees all the actions necessary to ensure 
that the building and all its equipment are operating properly. This process 
involves comparing actual performance with planned performance and 
undertaking corrective action to yield the desired outcome when significant 
differences exist. Monitoring and Controlling process shall be continuously 
performed throughout the building lifecycle of the project. Therefore, the 
monitoring and control plan shall be intended as a living document to be 
referred to and updated on a regular basis in order to monitor the building 
performances and to keep under control its status.

Some tips from NEED4B project:

• Identify when the building performance deviates significantly 
from the plan so that appropriate corrective actions and 
preventive actions can be taken. 

• Long and short term measurements shall be complemented 
in order to gather information to check the appropriate 
performance of the building and try to improve it.

• The Monitoring for each building should be different, 
according to the needs of the building users and to building 
characteristics.

• The method used for monitoring should be widely applicable, 
robust but comprehensive, quick and easy to operate and 
freely available.

To fine-tune the NEED4B Monitoring and Control Plan to the new constructed 
building collecting the required data and verifying whether the addressed 
systems are commissioned and in operation as expected, without any obvious 
difficulties.

Insights from

NEED4B Monitoring and Control Plan fine-tuning 
according to building characteristics

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 5

Replicability:

Italy

Turkey

Belgium

Sweden

techNICAL
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Impact Rating:

Preventive maintenance is maintenance that is regularly performed on a piece 
of equipment or a system in order to lessen the likelihood of it failing. Preventive 
maintenance is performed while the equipment/system is still working, so 
that it does not break down unexpectedly. In addition, preventive maintenance 
shall be planned so that any required resources are available.  A preventive 
maintenance plan attempts to help building managers to proactively perform 
maintenance, repairs, and replacements in order to prevent failures before they 
ever have the chance to occur. A preventive maintenance plan will keep assets 
operating efficiently, extending their lifetime usage, and bring maintenance 
costs down.

Some tips from NEED4B project:

• Determine Asset and Equipment Hierarchy. Identify asset 
equipment lists (an inventory of fixed assets) and set up asset 
hierarchical structures. This will help to allocate resources 
based on the priority of intervention

• Establish Job and Labor Resources. A preventive maintenance 
plan should also include a list of resources necessary to perform 
work, while a job plan should provide information on job scope, 
crafts, and hours to allow the supervisor to assign and schedule 
the correct skill.

• Starting With The Big Picture: Long Term Scheduling. Accurate 
planning and scheduling is the most critical element to ensure 
a proactive approach to maintenance. Start with the big picture 
and create a schedule for the year

• Short Term Scheduling shall be also taken into account as well.

To develop a Preventive Maintenance Plan aimed to describe the systematic 
approach that outlines what equipment must be reviewed, the corrective action 
that must be taken and how frequently this must occur. Take advantage also 
of BIM model and of the information recorded inside it. To track also when 
these operations are done and the repetition (for all) and what is replaced. It is 
recommended to include within the Preventive Maintenance Plan, actions aimed 
at performing maintenance for envelope, plumbing, electrical and heating 
systems. 

Insights from

Preventive Maintenance Plan development, including 
envelope, plumbing, electrical and heating systems

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 6

Replicability:

Italy

Turkey

Belgium

Sweden

techNICAL
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Impact Rating:

The room temperature set-up is strictly linked with indoor comfort.  Since 
comfort is a matter of individual preference and user behavior modulation is 
critical as it takes time to adapt to varying temperature with different choices 
of clothing and other habitual actions, the occupants should be made aware 
of more careful behavior. The set-point is the agreed temperature that the 
building will meet and is usually included in lease conditions. The typical 
set-points are 21–22°C in winter and 23–24°C in summer.   However, for every 
1°C adjustment of the air-conditioning closer to the outside temperature, the 
energy required for heating and cooling is cut by 5–10%.

Some tips from NEED4B project:

• Lowering temperature levels in fully occupied rooms 

• Local restriction of heating, lowering temperature levels in 
unoccupied rooms 

• Temporal limitation of heating, e.g. the closing of valves at 
night or during holidays

• The feeling of an office being freezing in summer and stuffy 
and hot in winter means that the set points may not be 
optimised and the building is working a lot harder than it 
needs to in providing those temperatures.

• Lower winter temperatures (20°C) and higher summer 
temperatures (up to 25°C) can maintain comfort levels 
acceptable to most occupants, depending on other aspects 
of the building, relative humidity and the occupants’ 
tolerance levels

To use intelligent programmable thermostats, able to perform more advanced 
functions such as reversing to a setback temperature during night and 
unoccupied periods, varying internal temperature as a function of external 
temperature, responding to seasonal variations and multi room control.

Insights from

Proper building temperature set-up by building users

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 7

Replicability:

Italy

Turkey

Belgium

ENErgetic
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Impact Rating:

A  lighting control system  is an intelligent network based lighting control 
solution that incorporates communication between various system inputs 
and outputs related to lighting control with the use of one or more central 
computing devices.  The use of appropriate lighting controls serves to provide 
the right amount of light where and when it is needed. Lighting control systems 
are employed to maximize the  energy savings  from the lighting system, 
satisfy building codes, or comply with green building and energy conservation 
programs.

Some tips from NEED4B project:

• To include  occupancy sensors, timeclocks, 
and photocells that are hard-wired to control fixed groups of 
lights independently  relays, occupancy sensors, photocells, 
light control switches or  touchscreens, and signals from 
other building systems (such as fire alarm or HVAC)

• To combine digital show controllers with color-changing 
and tunable white light LED luminaires allows to transform 
environments with dynamic, full-color light shows.

• To use appropriate lighting management software 
that  offers centralized, remote lightpoint management, 
supporting connected lighting systems that provide the best 
illumination experiences, maximize energy efficiency and 
resiliency, and offer extraordinary value beyond illumination

To foster the use of appropriate lighting controls like occupancy sensors that 
turn lamps on, when somebody enters a room, or turns off, when nobody has 
been present for some time. They can be controlled locally or can be scheduled 
to suit usage patterns of the occupants. Lighting controls keep a check on 
unintentional and negligent behavior and avoid unwanted energy usage.

Insights from

Use appropriate lighting controls

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 8

Replicability:

Turkey

Belgium

Sweden

ENErgetic
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Impact Rating:

The energy consumption analysis can help tenants to compare the quotations 
offered by various retailers with what they are currently paying, and could also 
be useful in the case of negotiating a new electricity supply agreement with 
an energy retailer. Moreover,  this analysis can help identify flaws in any of the 
systems and the same can be rectified. In some cases the whole system can 
be optimized by just recalibrating the system and adjusting the controls to suit 
updated user behavior patterns.

Some tips from NEED4B project:

• To collect energy bills for the past years, to graph energy 
consumption over time (monthly) looking for patterns and 
spikes in energy consumption, to look at the tariff or contract 
details to identify components of energy consumption that 
are most costly.

• To take advantage of sub-meters for the energy consumptions 
in order to evaluate the effective consumptions and make the 
users pay effectively for it.

• Sub-meters can also be used as management tools to help to 
identify energy wastage and to monitor ongoing performance 
and improvement when energy saving initiatives are put in 
place.

• To use control strategies and smart meters, the energy 
consumption data is collected and presented with a graphic 
user interface on TVs, computers and smartphones.

To analyse the energy consumption data in order to take steps for optimization 
accordingly.  In addition, to analyse energy bills and check electricity meters 
is a good way for occupants/tenants to get a sense of the patterns of energy 
consumption in their own office/apartment. The energy usage data for various 
end uses can be compared to various parameters like external weather 
conditions, user behavior, occupancy patterns etc. and the potential pockets of 
energy wastage can be identified and rectified accordingly

Insights from

Analysis of the energy consumption data in order 
to take steps for optimization and pay for the 
real energy consumption by matching energy bills 

and data from meters

Cost Effectiveness: 

Energy Performance: 

Quality:

Time of Delivery:

Environmental Impact:

Advice 9

Replicability:

Italy

Turkey

Belgium

Sweden

economic
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