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Executive Summary 
This sample business plan lays out potential directions for the commercial exploitation of the 

tools and methodology developed during the ZERO-PLUS project. It provides a starting point 

for companies planning to exploit the project’s outputs to expand their participation in the 

market for new residential Net Zero Energy Settlements (NZES). This document is to be 

understood as a guide to the attention of entities who wish to commercially exploit the results 

produced by the ZERO-PLUS project rather than a plan for immediate implementation.   

 

The ZERO-PLUS project has developed a method and accompanying tools to provide an 

overarching solution to the barriers to successful construction of new residential Net Zero 

Energy Settlements (NZES). Focusing on the settlement-level instead of on single buildings, 

the ZERO-PLUS approach aims to bring together technology suppliers, energy efficiency and 

renewable energy experts and developers who work together from the earliest stages of 

project conception to optimise the NZES design. ZERO-PLUS is a comprehensive, cost-

effective system for the design, construction and monitoring of Net Zero Energy Settlements 

which has been tested and implemented in four pilot projects across Europe (in France, the 

UK, Italy and Cyprus). Application of the ZERO-PLUS approach ensures achievement of 

cost, energy use and renewable energy production targets. The targets to be achieved can 

be adjusted as needed for specific cases.  

In the pilot projects, it is expected that the following objectives of the ZERO-PLUS project will 

be met or exceeded: 

 16% cost reduction compared to the reference case 

 Net regulated energy consumption of < 20 kWh/m2/year 

 Energy production by RES of > 50 kWh/m2/year 

 

The added-value of the ZERO-PLUS approach lies in the cost effectiveness of the 

construction process, thanks to the application of an integrated approach to building design, 

and the optimisation of the energy load for each building by designing the energy generation 

system at the settlement level. The figure below provides an overview of this approach to 

building design by illustrating the phases of the ZERO-PLUS concept together with their 

associated actions and tools. 
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The benefits that result from the application of the ZERO-PLUS concept can be summarised 

as follows: 

 

The target market of ZERO-PLUS is the European construction market, in particular the 

European construction market for new highly energy efficient buildings, especially new 

residential settlements. The target audience of the ZERO-PLUS concept are organisations 

with the resources to develop whole settlements and with ambitions to invest in 

developments with high environmental performance. Indicative customer segments for the 

ZERO-PLUS approach could be: 

 Large and / or growing municipalities aiming for excellence in residential construction, 

which would adopt a holistic methodology of planning and managing the urban 

expansion in the most sustainable way; 

 Housing associations with environmental commitment, who aim to provide the 

beneficiaries with highly efficient, environmentally friendly and low-carbon buildings; 

 Private or public housing developers investing in multi-building residential 

developments who wish to leverage compliance with the EPBD and improve 

performance and design; 
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 Professional architecture/engineering practices, which would adopt a comprehensive 

service and toolbox package for the design of NZE settlements and the management 

of the construction and commissioning phases. 

 

The proposed business model for commercial-scale implementation of the ZERO-PLUS 

concept may be described as a service to be provided for net-zero energy settlement design, 

commissioning and monitoring. The application of this concept results in new housing that 

achieves specific renewable energy and energy saving targets at the lowest possible cost for 

the technologies considered. This is achieved through an iterative, integrated optimization 

process that looks at both the energy and the financial performance of the design. Tools are 

provided to ensure that construction is completed on budget and while achieving design 

targets. After commissioning of the buildings, all information needed for optimal maintenance 

is provided to building managers. The service combines the knowledge and tools of a range 

of entities with broad expertise in design, modelling, construction management and 

monitoring of buildings into a seamless package as developed for the ZERO-PLUS project.  

 

 

 

The ZERO-PLUS project did not include activities that packaged the methodology and tools 

developed to prepare them for large scale commercial implementation. As a result, the first 

stage in this business plan consists of the preparation of the tools for commercialisation. The 

tools could then be used in test cases - construction projects in which the ZERO-PLUS 

concept could be applied and the commercial viability of the tools validated by suitable 

metrics. At this stage, grant and / or patient investor capital would be needed to fund the 

operations. 

 

Commercial exploitation could start once commercial viability has been validated, The 

organisational form of the entity that would undertake this exploitation would need to be 

determined jointly by the investors and the ZERO-PLUS project partners who are owners of 

the Intellectual Property (IP) that is part of the ZERO-PLUS concept. This entity could be a 

spin-off company constituted of former project partners, or an established company such as 
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a large consultancy that is interested in scaling-up the commercial activities of ZERO-PLUS. 

Due to the depth of knowledge needed for the further development of the outputs of the 

ZERO-PLUS project, the participation of staff from the partner institutions of the ZERO-PLUS 

project would be needed in order to finalise the tools for commercialisation. Once the 

applicability of the concept on a commercial basis has been verified, it would be feasible for 

them to step back from direct involvement. 

 

We suggest the following indicative roadmap for the first steps that could be taken to prepare 

the effective commercialisation of the ZERO-PLUS concept: 

1. Decide on the form of the new entity that could continue the development of the 

concept for commercial exploitation; 

2. A precondition to commercial exploitation would be reaching agreement on 

intellectual property rights. Any exploitation of project outputs subject to intellectual 

property rights would only be possible once an agreement is reached with the owners 

of these outputs; 

3. An option for the staffing of the new entity would be that project partners willing to 

undertake the start-up of this new entity would assume responsibility for initiating 

activities; 

4. Full implementation of the ZERO-PLUS approach would be possible if the knowledge 

and tools developed as part of the ZERO-PLUS project would be provided to the 

personnel of the new entity established for commercial exploitation, subject to the 

agreements reached on intellectual property rights in point 2 above. 

5. Start a fund-raising campaign both towards public grants (upcoming EIC Innovation 

grants, EIT Climate KIC accelerator programs, etc.) and private venture capital; 

 

Once sufficient capital to cover the start-up costs has been raised, the following actions could 

be considered: 

6. Staffing: Employ technical staff, a Marketing and Business Development Manager, 

along with any other staff identified as essential at this stage; 

7. Further development of software: External software development consultants could 

be hired to support the packaging of the tools and develop the ZERO-PLUS web 

platform, based on the outputs of the project, into a commercially viable product; 

8. Marketing activities: these could start by building on the dissemination efforts of the 

ZERO-PLUS project to further develop materials describing ZERO-PLUS in language 

and degree of detail suitable for the various stakeholders; 
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9. Verification of the business model through test cases: The first test case would not 

require the ZERO-PLUS concept to be fully market-ready, but the business model 

described in this document assumes that the test case could be implemented once 

the concept is in the last phases of development; 

10. The financial analysis assumes a small income from training provided about NZEBs 

and Net zero energy settlements.  
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1. Introduction 

This sample business plan builds on previous work conducted as part of the ZERO-PLUS 

project on a market analysis and the development of a model for business growth1. It lays out 

potential directions for the commercial exploitation of the tools and methodology developed 

during the ZERO-PLUS project. This document provides a starting point for companies 

planning to exploit the project’s outputs to expand their participation in the market for new 

residential Net Zero Energy Settlements (NZES). It is to be understood as a guide to the 

attention of entities who wish to commercially exploit the results produced by the ZERO-

PLUS project rather than a plan for immediate implementation. 

 

Initiated in October 2015, the Horizon 2020-funded ZERO-PLUS project has involved over a 

dozen partners from a wide range of backgrounds, including technology providers, 

universities and research centres, renewable energy and energy efficiency experts, 

consultants and housing developers. In the ZERO-PLUS project a solution was developed 

that has the potential for commercial exploitation as described here. The ZERO-PLUS 

approach is a modular and collaborative solution to support and inform the design and 

construction of new residential Net Zero Energy settlements (hereafter referred to as 

“NZES”). According to the latest EPBD definition, Net Zero Energy buildings or settlements 

are defined by very high energy performance, and require nearly zero or very low amounts of 

energy, while the energy consumed is offset by renewable energy sources produced on-site 

or nearby.  

 

The term “settlement” is used loosely here, referring to anything from a small number of 

residences up to the neighbourhood level. Thus, we use the term settlements in order to 

differentiate the ZERO-PLUS approach both from approaches dealing with single residential 

buildings such as Passivhaus and from approaches addressing the planning of whole cities. 

Research performed by ZERO-PLUS project consortium members (Shubin, et al., 2019) 

indicates that this settlement level is the optimal level for planning to achieve cost-effective 

Net- or near-zero energy performance of residential buildings. 

 

In this document, we use the terms “ZERO-PLUS approach” or “ZERO-PLUS concept” to 

refer to the settlement-level optimisation method and toolkit developed in the project, which 

together aim to address issues impacting the construction supply chain and to overcome 

                                                 
1 Available here 
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barriers to the cost-effective construction of NZES. The method and toolkit integrate design 

and construction considerations in the planning of settlements, including the selection of 

suitable technologies. This results in a reduction of energy consumption, delays, initial and 

operational costs compared to conventional individual homes. In addition to its cost-saving 

approach to settlement-level design, one of the competitive advantages of the ZERO-PLUS 

concept is its ability to continuously inform energy management at the settlement-level, using 

real-time analysis of the data on energy production and consumption. 

 

The outputs of the ZERO-PLUS project that form the ZERO-PLUS products and services are 

the Zero Energy Settlement Optimisation method (hereafter “ZESO method” or “optimisation 

method”), and the Zero Energy Settlement web platform (also called “webGIS platform”). 

The products and services developed by the ZERO-PLUS project provide solutions 

applicable in a variety of settings due to the highly modular and adaptable offering. Their 

highly modular nature supports a focus on reducing initial and operational costs for both 

investors and end-users, respectively. Descriptions can be found in relevant sections of this 

business plan. 

 

During the course of the ZERO-PLUS project it became clear that an effective approach to 

residential NZES development would have to be technology neutral. In keeping with that 

conclusion, we focus in this document on a business plan for the processes developed in the 

project, while specifying that the process includes a technology scouting at design phase in 

order to generate an optimal solution. 

  

The impacts of the ZERO-PLUS products and services have been verified in situ in four pilot 

projects which were designed and built in four different European countries. These were 

chosen to showcase the applicability and efficiency of the products and services in a diversity 

of climatic conditions, namely in France (Grenoble), the UK (York), Italy (Bologna) and 

Cyprus (Nicosia). The targets to be achieved by applying the ZERO-PLUS approach can be 

adjusted as needed for specific cases. In the pilot projects, it is expected that the following 

objectives of the ZERO-PLUS project will be met or exceeded: 

 16% cost reduction compared to the reference case 

 Net regulated energy consumption of < 20 kWh/m2/year 

 Energy production by RES of > 50 kWh/m2/year 
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Encouraging innovation in the conservative construction industry is a difficult task. That is 

why in the development of the ZERO-PLUS concept emphasis is put on the promotion of a 

new way of thinking. We aim to provide the market with strategies that can be employed to 

reduce the resistance to change and contribute to a continent-wide market uptake of Net 

Zero Energy Buildings and Settlements. ZERO-PLUS will make it easier for the construction 

industry to quickly adopt technologies and processes that can increase the energy efficiency 

of its products. 
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2. The consortium 

A team that could take on the development of the business described here remains to be 

identified. The ZERO-PLUS approach was developed by the consortium of partners in the 

ZERO-PLUS project, which includes the following partners: 

 National and Kapodistrian University of Athens  

 Technische Universität München 

 Ben-Gurion University of the Negev 

 University of Perugia 

 Oxford Brookes University 

 The Cyprus Institute 

 Technical University of Crete 

 ABB Italy 

 Anerdgy A.G. 

 FIBRAN S.A. 

 CONSORZIO ARCA 

 E Co. 

 Office Public d’Aménagement et de Construction de l’Isère (OPAC38) 

 CONTEDIL di Ricco M. & C. S.A.S. 

 Aetheria Heights 

 Joseph Rowntree Housing Trust (JRHT) 

 

A short description of the lead staff member and the role of each partner in the project is 

provided in Annex IV. 
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3. Description of the product and service offering 

The following sections contain an elaboration and update of the description of the ZERO-

PLUS concept that was first developed in our earlier work (Pana Tronca & Isaac, 2017)2. 

 

3.1 What is ZERO-PLUS? 

The ZERO-PLUS project has developed a method and accompanying tools to provide an 

overarching solution to the barriers to successful construction of Net Zero Energy 

Settlements (NZES) in Europe. In this business plan, we use the term “ZERO-PLUS 

concept”, to refer to a service supporting design, commissioning and monitoring of Net zero 

energy settlements based on the outputs of the ZERO-PLUS project. Focusing on the 

settlement-level instead of on single buildings, the ZERO-PLUS approach aims to bring 

together technology suppliers, energy efficiency and renewable energy experts and 

developers who work together from the earliest stages of project conception to optimise the 

NZES design. 

 

The benefits of this collaborative management approach reside in the increased ability of 

actors to simultaneously design the settlement and plan its construction, which results in 

lower energy consumption and cost reductions. In addition, greater energy efficiency and 

economies of scale can be achieved through a transition from single NZE buildings to NZE 

settlements in which the energy loads and resources are optimally managed.  

 

The ZERO-PLUS project also resulted in the further development of a number of individual 

technologies. Details on these will be provided in the report D 7.8 Technical guidelines for 

designing NZE settlements in Europe.  

                                                 
2 Available online here 
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3.2 Why ZERO-PLUS? 

 
Figure 1: ZERO-PLUS settlement in the UK 

 

Residential buildings and settlements are increasingly expected to meet high levels of 

performance. Buildings in general are a central component of the EU’s energy efficiency 

policy and improving the energy performance of Europe’s building stock is crucial not only to 

achieve the EU’s 2020 targets, but also to meet the longer-term climate strategy objectives 

as stated in the low carbon economic roadmap 2050. The European Union has described 

building performance requirements in the Energy Performance of Buildings Directive (EPBD). 

The EPBD definitions stress that buildings should be sustainable, achieve Net-zero energy, 

be healthy and comfortable, grid-friendly, yet cost-effective to build and maintain.  

 

The application of energy performance standards in buildings is hampered by a number of 

obstacles, which have affected the ability and capacity of various stakeholders to implement 

these standards in a way that is both cost-effective and would deliver the expected results. 

ZERO-PLUS partners have identified three main categories of barriers to the successful 

construction of Nearly Zero Energy Buildings (NZEBs) in Europe: 

1. Standard construction methods can result in cost overruns and in design targets 

being missed; 

2. NZEBs are more expensive to build than conventional buildings; 
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3. Lack of coordination and collaboration among different actors of the construction 

supply chain. An example of such lack of coordination is that innovative technologies 

are available, but there is a lack of tools for their pre-evaluation in the settlement 

scenario i.e. assessing the feasibility of their installation in a given design 

 

The ZERO-PLUS approach can help mitigate these barriers. Using this approach results in 

reduced initial investment costs compared to an average NZE building. The ZERO-PLUS 

approach can also help the private sector comply with national and EU level legislation. This 

could ultimately generate employment opportunities in the sector. It can be expected that 

homes in this type of settlements will be easily marketed due to their reduced price and the 

increased comfort they will provide to residents. 

 

3.3  Value proposition 

ZERO-PLUS is a comprehensive, cost-effective system for the design, construction and 

monitoring of Net Zero Energy Settlements which has been tested and implemented in four 

pilot projects across Europe. ZERO-PLUS provides the market with an innovative, yet readily 

implementable combination of services and tools for designing and building NZE residential 

neighbourhoods that will significantly reduce both their initial and operational costs. It was 

born from a vision aiming to simplify the design and construction process of highly energy 

efficient buildings, by using an integrated, iterative and collaborative approach to design and 

construction management. Consequently, the ZERO-PLUS concept can achieve the 

following: 

 Housing that achieves renewable energy and energy savings targets set by the 

recipient at the lowest possible cost; 

 Clear information on the trade-offs between cost and performance; 

 Ensure that the recipient has all the information they need for optimal, cost-effective 

maintenance. 

 

The cutting-edge aspect of the ZERO-PLUS concept is its focus on the settlement-level and 

on integrating cost and construction considerations from the outset of building design. The 

level of performance required for a settlement is defined at the outset.  

The targets of the pilot projects were that compared to a reference highly efficient building, 

the ZERO-PLUS building will achieve: 
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 16% initial cost reduction compared to reference case calculated comparing 

technologies selected by ZERO-PLUS against conventional technologies that would 

achieve the same energy performance; 

 Net regulated energy consumption3 of less than 20 kWh/m2 per year; 

 Energy production by Renewable Energy Sources (RES) of at least 50 kWh/m2 per 

year. 

 

Each of these targets is achieved by implementing specific measures and processes that are 

at the core of the optimisation and management approach of ZERO-PLUS.  

The cost reduction is achieved through the careful selection of innovative technologies that 

increase the efficiency of building components providing energy conservation and energy 

production in settlements. This reduces initial costs by allowing, for example, less material 

and space to be used for energy conservation and energy production. Technology selection 

is addressed through technology scouting at the design phase. Examples of technology 

types considered range from improved insulation, innovative HVAC, to efficient wind and 

solar energy producing components. 

 

The required levels of performance are achieved through a carefully calibrated combination 

of investments in high levels of energy efficiency (for instance through improved insulation) 

and investment in renewable energy technologies. Energy production using renewable 

energy sources is not only a way to support the shift towards resource-efficient, low-carbon 

and climate-resilient buildings and districts; it is also a cost-efficient investment on the long-

term.  

 

3.3.1 Description of the ZERO-PLUS approach 

The ZERO-PLUS approach has three phases with each having its own set of activities: 

design, construction and occupancy. Figure 2 below provides an overview of the phases of 

the ZERO-PLUS concept, while Annex I details the activities to be followed and stakeholders 

involved in each of the three phases.   

                                                 
3 Regulated energy use (otherwise known as the building load) = heating + cooling + domestic hot 
water + fans + pumps + ventilation. 
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Figure 2: Overview of phases and inputs of the ZERO-PLUS concept  

 

In the ZERO-PLUS concept, the Design phase comprises the planning and design of the 

buildings and settlement. The emphasis is placed on planning for all design strategies and 

technologies to be installed at the settlement level. Due to economies of scale, this approach 

also enables the hiring of experts which would not have been possible in the context of a 

single-building project.  

 

Using state-of-the-art simulation technologies, energy generation and consumption 

projections are produced first at the building level, and then at the settlement level to define 

the energy performance, considering a certain set of promising and innovative technologies. 

The microclimate in the settlement is assessed to determine the future needs of each 

building and together with the building-level assessments this informs the design of indoor 

and outdoor living spaces. After an initial integrated design optimising building thermal 

efficiency and minimising construction costs, an additional assessment is carried out using 

Life Cycle Cost Analysis (LCCA), to determine the costs incurred by operating the energy 

and environmental systems chosen for the settlement. In the ZERO-PLUS project, 

optimisation was based on the application of net-metering regulations. Iteration and eventual 

changes in the initial set of technologies are performed in order to optimise both performance 

and cost.  

 

The final activity of the design phase revolves around the development of the design, 

commissioning and M&V plans; the building commissioning plan includes the final selection 

of monitoring devices to be installed, provides installation guidelines for the energy and 

environmental systems, details the tendering process to be followed for the management of 

construction to be timely and within budget, and lists all thermal, visual comfort, and indoor 

air quality parameters to be monitored during the Occupancy phase. This activity illustrates 

the core aspects of the ZERO-PLUS concept: integration, optimisation, holistic planning and 

design for performance and cost-effectiveness. 
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At every step of the Construction phase, collaborative and synchronised work between 

construction actors is ensured by following the detailed commissioning plan prepared in the 

previous phase. The Change Management (CM) tool enables the identification, examination, 

and modification of every proposed change to the design of the building. The tool prevents 

discrepancies in construction resulting from a lack of communication between different actors 

and allows to optimise the as-built energy and financial performance of components. 

As the construction of the building progresses, Energy Efficiency (EE), Renewable Energy 

(RE) and monitoring components are integrated into the building structure following the 

guidelines laid out in the commissioning plan. The commissioning plan also ensures 

compliance with local regulations as well as the local building code, for the seamless 

integration of the building into the local landscape.  

 

Once the installation of energy and environmental systems is completed, functional testing 

takes place to ensure any deficiencies are handled according to the commissioning plan. 

Checklists are provided to construction contractors and developers to facilitate this process 

ahead of the Occupancy phase. Pre-occupancy checks are then carried out by the 

construction supervision team which verify the complete and correct installation of monitoring 

devices, energy measurement devices, weather stations and routers collecting energy load 

data at the building and settlement level. Further tests are conducted to assess the thermal 

and physical performance of the building structure for heat loss, permeability, and u-value. 

The building and / or settlement is then delivered “turnkey”, ready to be sold or rented. 

  

Three months after the start of occupancy, the activities relating to the Occupancy phase 

begin. The process of documentation, collection and analysis of data at the building and 

settlement level is enabled using the WebGIS platform, which is accessible by all 

stakeholders involved in the ownership, operation and maintenance of the building. The data 

gathered will be adapted to the needs of each individual case. They can include climatic data 

(site specific, weather, building design, fenestration and orientation), and, where needed, 

other qualitative data on the residents / homeowners.  

 

Using the Post-Occupancy Evaluation (POE) protocol, the analysis of the data generated will 

enable an optimal allocation of funds for the maintenance of the buildings and settlement. 

Residents and maintenance companies help to achieve the energy and environmental 

impacts of the buildings by reporting any malfunctioning equipment. Data on thermal, visual 

comfort and indoor air quality can be captured by sensors fitted on and in every building if the 
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developer chooses to do so and through surveys with the building users. At the settlement 

level, an energy management dashboard tracks energy production and demand.  

To facilitate the monitoring process, the supplier of each energy or environmental technology 

will have provided a fully detailed operations and maintenance manual, and residents will be 

provided with a Welcome Package to introduce them to the innovative technologies 

enhancing their quality of life. Guidelines on how to access and operate the WebGIS platform 

will be provided to all stakeholders involved in the operational management of the settlement. 

 

3.3.2 Benefits of the ZERO-PLUS approach 

The benefits that result from the application of the ZERO-PLUS concept laid out above can 

be summarised as follows: 

 

Figure 3: Benefits of the ZERO-PLUS concept 

 

For developers (housing associations, private housing developers, or municipalities), 

applying the ZERO-PLUS concept leads to: 

 Reduced cost of construction compared to other NZE buildings; 

 Enhanced reputation and image of the organisation due to being involved in cutting-

edge projects and delivering high quality housing; 

 Provision of a clear roadmap for achieving compliance with European regulations for 

energy efficiency in buildings; 

 Ease of contracting and clear procedures resulting in time and financial savings; 

NZEBs are expensive

Uncoordinated construction 
supply chain

Unsure how to achieve Net-
zero energy performance

Without ZERO-PLUS

Optimisation at 
settlement level 

reduces cost

Integrated planning 
and management of 

supply chain and 
construction process

Methodology ensuring 
optimal achievement of 

NZE performance

With ZERO-PLUS
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 Due to the guaranteed energy performance and increased comfort for residents, 

homes in NZES have a marketing advantage compared to marketing conventional 

dwellings; 

 Improved energy performance of the building reduces energy costs for residents, an 

added incentive to purchase or rent a ZERO-PLUS home. 

 

For construction actors, including construction companies, professionals, technology 

providers and installers, benefits include: 

 Increased sales of energy efficiency products or services; 

 Contributing to innovation and improvement of processes in the construction industry; 

 Integration of the construction supply chain, resulting in fewer delays and better cost 

control; 

 Enhanced ability for new actors to enter the market, via the provision of clear 

guidelines and practices; 

 Simplified integration of renewable energy and energy efficiency measures in the 

settlement; 

 Reduced cost of construction. 

 

For end-users (residents, homeowners, maintenance companies and utilities): 

 Energy savings; 

 Increased energy security; 

 Ease of carrying out maintenance activities, resulting in time and financial savings; 

 Enhanced quality of life. 

 

To illustrate the potential cost-effectiveness and energy performance of the application of the 

ZERO-PLUS concept, the table below provides an overview of the planned energy and cost 

performance of the 4 pilot sites designed and built during the ZERO-PLUS project. 

 

Table 1: Planned energy and cost performance of the 4 pilot sites developed during the ZERO-PLUS 
project 

ZERO-PLUS project objectives Planned pilot projects results 

 16% cost reduction compared to 
the reference case 

 Net regulated energy 
consumption of < 20 kWh/m2/year 

 Energy production by RES of > 50 
kWh/m2/year 

UK (York) pilot site: 
 17.7% cost reduction 
 3-11 kWh/m2/year net regulated energy consumption 
 51.7 kWh/m2/year energy production by RES 
France (Grenoble) pilot site: 

 18.4% cost reduction 
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 16 kWh/m2/year net regulated energy 
consumption 

 55.8 kWh/m2/year energy production by RES 
Cyprus (Nicosia) pilot site: 

 Cost reduction TBD 

 20 kWh/m2/year net regulated energy 
consumption 

 50 kWh/m2/year energy production by RES 
Italy (Bologna) pilot site: 

 33% cost reduction 
 1.5 – 1.6 kWh/m2/year net regulated energy 

consumption 
 60 kWh/m2/year energy production by RES 

 

3.4 Target markets 

The target market of ZERO-PLUS is the European construction market, in particular the 

European construction market for new highly energy efficient buildings, especially new 

residential settlements. The target audience of the ZERO-PLUS concept is organisations 

with the resources to develop whole settlements and with ambitions to invest in 

developments with high environmental performance. Since the construction of a settlement 

requires significant resources, the main contractors involved in building ZERO-PLUS 

settlements would have to come from the small number of medium or large companies in the 

construction sector, with micro and small companies participating as subcontractors or as 

part of a collaborationist approach.  

Indicative customer segments for the ZERO-PLUS approach could be: 

 Large or growing municipalities aiming for excellence in residential construction, who 

would adopt a holistic methodology of planning and managing urban expansion in the 

most sustainable way; 

 Housing associations with environmental commitment, who aim to provide the 

beneficiaries with highly efficient, environmentally friendly and low-carbon buildings; 

 Private or public housing developers investing in multi-building residential 

developments who wish to leverage compliance with the EPBD and improve 

performance and design; 

 Professional architecture/engineering practices, which would adopt a comprehensive 

service and toolbox package for the design of NZE settlements and the management 

of the construction and commissioning phases. 
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3.5 Marketing plan 

Three initial channels could be envisaged to be targeted by the ZERO-PLUS 

commercialisation strategy. These indicative channels could be: 

 Real estate developers: Both private and public housing developers maintain a good 

relationship with construction actors, have the capacity to reach out to a variety of 

contacts, as well as a capacity to invest and unlock capital; 

 Building planners: architects, urban planners and designers represent points of 

entry to advocate for the ZERO-PLUS concept to be applied to building and 

settlements construction projects; 

 Policymakers: To various extents, policymakers at different levels have the capacity 

to influence other stakeholders, in addition to a capacity to leverage funding. Their 

decision-making processes could also be informed by their familiarity with ZERO-

PLUS and by the data generated by ZERO-PLUS settlements. 

The following elements could be part of the ZERO-PLUS marketing and communication 

strategy: 

 Set up a strong online and social media presence: create and maintain a ZERO-

PLUS website separate from the ZERO-PLUS project website, and different social 

media pages; 

 Establish contact with construction companies to provide information about 

developed technologies and processes in the form of brochures, by attending sector-

related conferences and events and using social media webpages; 

 Distribute information to European and national funding institutions (development 

banks such as KfW, EIB, EBRD, ministries of construction or energy that have 

subsidy programmes); 

 Distribute information to iiSBE (International Initiative for a Sustainable Built 

Environment) which aims to facilitate and promote the adoption of policies, methods 

and tools to accelerate the movement towards a global sustainable built environment; 

 Use links with policy makers, practitioners and academic institutions to spread the 

word about the innovativeness of the ZERO-PLUS concept and its contribution to 

reducing GHG emissions and sustainable development goals; 

 Provide tailored descriptions of the ZERO-PLUS concept to technical and non-

technical audiences; 

 The members of the future ZERO-PLUS structure participate in conferences, trade 

fairs and other events. 
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3.5.1 CEN Workshop Agreement 

During discussions held by the ZERO-PLUS partners the development of a certification 

program or of a standard was identified as a strong marketing tool for ZERO-PLUS. A 

specific option that was explored during the ZERO-PLUS project and that could be pursued 

in future is the development of a CEN/CENELEC Workshop Agreement (CWA) towards Net 

Zero Energy Buildings and Settlements.  

 

A CWA is not a standard, but an EU standardization reference that usually leads to a 

standard, intended to satisfy market demands as a more flexible and timelier alternative to 

the traditional European Standard. It is designed to respond to the need in innovative 

markets for a best-practice document developed as a stepping-stone to further 

standardization deliverables, to facilitate interoperability and compatibility and facilitate 

further incremental innovations in the market (CEN-CENELEC, 2014). A Net Zero Energy 

Buildings and Settlements CWA could be an interesting marketing tool for NZES. Annex V 

includes a description of the CWA process. Development of a CWA was considered during 

the ZERO-PLUS project, but was not pursued further due to lack of funds. 

 

3.6 Key resources and activities 

As of the time of writing of this document, the ZESO method and the Zero Energy Settlement 

web platform – or “WebGIS” – have been implemented in the pilot projects as part of the 

ZERO-PLUS project but are yet to be packaged for commercial exploitation. The ZERO-

PLUS project will end in September 2020, at which date the tools will have been verified 

during the monitoring phase of the pilot projects. By September 2020, it is expected that all 

four pilot projects will have been commissioned and occupied, and the results will have been 

verified through the POE and the monitoring and evaluation procedures. So far, the methods 

and tools developed in the ZERO-PLUS project have been successfully tested in the 

construction phase of the Italian, UK and French pilot projects, and demonstrated excellent 

energy efficiency and financial performance, with certain aspects exceeding original 

expectations. Tests relating to occupancy phase methods are scheduled to begin starting 

October 2019 for all case studies. Annex II provides insights into the energy, financial and 

operational performance of the completed settlements, and information on those currently in 

construction. 
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Business model 

A “Lean Canvas” has been developed describing the proposed business model for 

commercial-scale implementation of the ZERO-PLUS concept (see Annex III). This business 

plan is based on the business model proposed in the canvas. In this model, a service is 

provided for net-zero energy settlement design, commissioning and monitoring. The 

application of this concept results in new housing that achieves specific renewable energy 

and energy saving targets at the lowest possible cost for the technologies considered. This is 

achieved through an iterative, integrated optimization process that looks at both the energy 

and the financial performance of the design. Tools are provided to ensure that construction is 

completed on budget and while achieving design targets. After commissioning of the 

buildings, all information needed for optimal maintenance is provided to building managers. 

The service combines the knowledge and tools of a range of entities with broad expertise in 

design, modelling, construction management and monitoring of buildings into a seamless 

package as developed for the ZERO-PLUS project.   

 

An incentive for the commercialisation of the ZERO-PLUS concept and tools by project 

partners would be their capacity to provide and/or identify the expertise needed for a fee that 

is affordable to target markets such as large developers and housing associations. The 

economies of scale provided by working at the settlement level would lead to a reduction of 

the fees needed compared to working at the single-building level. 

 

The methodology and tools required to achieve these targets were developed in the ZERO-

PLUS project. However, the project did not include activities that packaged the methodology 

and tools to prepare them for large scale commercial implementation. As a result of this, the 

first stage in this business plan consists of the preparation of the tools for commercialisation. 

The tools would then be used in test cases, construction projects in which the ZERO-PLUS 

concept would be applied and the commercial applicability of the tools verified. At this stage, 

grant and/or patient investor capital would be needed to fund the operations. 

 

Commercial exploitation could start once commercial viability has been validated, The 

organisational form of the entity that would undertake this exploitation would need to be 

determined jointly by the investors and the ZERO-PLUS partners who are owners of the IP 

that it is part of the ZERO-PLUS concept. This entity could be a spin-off company constituted 

of former project partners, or an established company such as a large consultancy that is 

interested in scaling-up the commercial activities of ZERO-PLUS. Due to the depth of 
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knowledge needed for the further development of the outputs of the ZERO-PLUS project 

participation of staff from the partner institutions of the ZERO-PLUS project would be needed 

in order to finalise the tools for commercialisation. Once the applicability of the concept on a 

commercial basis has been verified, it would be feasible for them to step back from direct 

involvement. 

 

The initial staff composition would depend on a number of factors such as the amount of 

funds raised and the organisational form selected for the entity. Indicatively, the staff 

composition needed to carry out the implementation schedule provided in Section 7 could be: 

 Two Technical Managers, could act as Technical Experts, each in his/her area of 

expertise covering the broadest scope possible. Ideally, these would be former 

participants in the ZERO-PLUS project; 

 External software development consultant(s) would be contracted to prepare the tools 

developed in the project for commercial use, including the ZERO-PLUS web platform, 

user interface, web/mobile applications as applicable; 

 A full-time Marketing and Business Development Manager, to ensure the adequate 

dissemination of information to relevant stakeholders (potential investors and clients).  

 A full-time Administrative Officer would be in charge of running the office, filing 

administrative documentation, and invoicing;  

 

The employees of this entity would be in charge of the development of the ZERO-PLUS 

project outputs and results into commercially viable services. Ideally within the first year 

several milestones will have been achieved, particularly with regards to service development 

and proof of concept. Further details on the indicative implementation schedule of operations 

can be found in section 7. 

 

An option that could be considered is that the ZERO-PLUS concept and tools be handed 

over to a spin-off company constituted of project partners and placed in a business incubator 

or accelerator. This would catalyse the development of the concept by facilitating access to 

business advice, resources, contacts and potentially capital. It is also a well-known method 

for start-ups initiated by research staff. Provided that sufficient resources and effort are 

allocated to the development of the start-up, it would have good chances of either taking off 

or being acquired by another commercial entity. The downside of this method is the equity 

share taken by the incubator, which ultimately reduces the projected revenues of the start-up 
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in the first years of its operation. There may also be an issue with the reduced independence 

and autonomy of the start-up placed in an incubator.  

 

As of the writing of this document, there is a possibility that resources for developing the 

ZERO-PLUS concept into a fully commercial service offering could be found through the 

European Commission’s support following on the participation of the project in the Support 

Services for Exploitation of Research Results (SSERR). 

 

Other potential funding sources are detailed in section 6 of this document.  
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4. External environment 

4.1 Market analysis 

4.1.1 Market value and size 

The following is a summary of the analysis that was reported in full in D8.3 Analysis 

of the market potential within the EU28 for “nearly zero-energy” buildings constructed 

using the concepts developed in the project (Pana Tronca & Isaac, 2017)4. To 

estimate the potential market size, we first determine the total market for residential 

construction in the EU, and then the share of settlement construction in the new 

residential construction sector.  

 

Three approaches were used to project the continent-wide market potential: 

First, to assess the market volume and value, the analysis used the Top down 

approach which looks at the relationship between GDP and the size of the residential 

construction market. Using historical data sets, the calculations found that the 

estimated size of the new residential construction market will be around 320 billion 

EUR in 2020, which translates to 1.9% of GDP. Based on the responses sourced 

from a survey of project participants, about 20% of this market potential relates to the 

construction of settlements, totalling 64 billion EUR.  

 

In Italy for instance, it is estimated that 15% of total new housing construction are 

part of neighbourhoods in which the ZERO-PLUS concept could be implemented. In 

France, about 30% of single-family houses are built in settlements. For the UK, 

estimates show that about 25% of total housing construction takes place in 

settlements, and there seems to a trend towards the construction of new garden 

villages, which would increase this figure in the near future. Finally, in Cyprus, 5-10% 

of total new residential construction is accounted by settlements. A conservative 

estimate derived from the results of our analysis indicate that settlements accounted 

for about 20% of total residential construction in the EU in 2017. 

 

                                                 
4 Available online here 
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Second, another method employed to generate insights in the market potential was 

the demand-side approach, used to assess the expected demand for new residential 

construction based on demographic trends. The demand for housing has a clear 

correlation with population growth, household size development, available income 

and the situation of new consumers entering the market. In the EU, as the fertility 

rate is lower than the mortality rate, net migration drives population growth, with an 

expected population of 520 million by 2080, compared to 508 million in 2015. In 

addition, the intensification of urban development coupled with a decrease of the 

average household size will boost the demand for new residences.  

 

At the EU level, the number of households is expected to increase by more than 15% 

by 2050 compared to the number in 2013. The increase in the number of households 

is larger than the increase in population due to a continuous trend towards fewer 

people per household, with the average size of the household decreasing. The 

average household size decreased or remained stable in all EU countries over the 

period from 2005 to 2015. On average, the household size in Europe has decreased 

slightly from 2.4 to 2.3 in the past decade  (Eurostat, 2015). 

 

The expected increase in population until 2040 will require the construction of 4 

million new homes across the EU as a whole by 2020, about 6 million more between 

2021 and 2030, and another 4.6 million between 2031 and 2040. In total, more than 

14 million new homes will be needed by 2040 in the EU as a whole. In line with the 

demand-side approach, the growth of the total dwelling stock ought to continue to 

increase by 2.8% on average in the EU as a whole. 

 

If we assume, as before, that roughly 20% of new homes will be constructed in 

settlements, that comes to about 3 million dwellings constructed in 

settlements in this period. 

 

If all of these were constructed in ZERO-PLUS settlements instead of stand-alone 

NZEBs, the possible cost savings achieved would total 19 billion EUR by 2020, and 

over 70 billion EUR by 2040. Table 1 below shows the average costs of construction 

for a ZERO-PLUS residential building compared to a reference residential NZE 

building in selected European countries. Data on the average size of a household in 
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m2 helps to illustrate the potential cost of construction of a ZERO-PLUS dwelling in 

each selected country.  

 

Table 2: Calculated cost of NZEB reference building vs ZERO-PLUS building in EU28 and 

selected countries 

 Average 

size of 

household  

Near Zero 

Energy 

reference 

building 

Average 

reference 

cost 

ZERO-

PLUS 

building 

Average 

ZERO-

PLUS cost 

 2012 (in m2) Cost €/m2 Cost € 

m2*Avg size 

Cost €/m2 Cost € 

m2*Avg size 

European 

Union  

96.0  € 235.53   € 22,610.64   € 182.70   € 17,538.72  

France 93.7  € 135.80   € 12,724.46   € 106.00   € 9,932.20  

Italy 93.6  € 225.70   € 21,125.52   € 183.40   € 17,166.24  

Cyprus 141.4  € 249.40   € 35,265.16   € 188.60   € 26,668.04  

United 

Kingdom 

76  € 331.21   € 25,171.96   € 252.78   € 19,211.28  

 

Based on the data from Table 1 above, the European Union average cost to build a 

ZERO-PLUS dwelling is reduced by more than 22% compared to building a standard 

NZE building of the same size (96 m2). Specifically, in France this cost reduction 

amounts to almost 22% (21.94%) for a 93.7 m2 household; 19% (18.74%) cost 

reduction in Italy for a 93.6 m2 dwelling; 24% (24.38%) for a 141.4 m2 house in 

Cyprus; and 24% (23.68%) for a 76 m2 in the United-Kingdom.  

 

The third and final approach used to estimate the market potential of the ZERO-

PLUS concept was the supply side approach, which looks at the trends in building 

permits issued in selected countries, along with the evolution of construction costs. 

The analysis, which was performed in 2017, found that the recent developments of 

these parameters indicate that the European construction industry is slowly but 

steadily recovering from the economic crisis, resulting in an expected increase in 

investment in innovations in the sector. Two groups of countries have been identified: 

one group of countries has managed to overcome the construction crisis of 

2007/2008, while the other group, which were hit harder by the economic crisis, has 

seen the number of multi-dwelling permits issued stagnate in recent years. 

Strategically, the market for ZERO-PLUS settlements would be better exploited 
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initially in countries which have shown a stronger growth of the market for multi-

dwelling residential buildings, for example in the UK, France and Germany.  

In sum, the top-down and demand-side approaches found that there is a significant 

market potential for ZERO-PLUS settlements in Europe as a whole. The supply side 

approach verified that the construction market in Europe is slowly but steadily 

recovering from the economic crisis, which implies that there will be increasing 

opportunities for investing in innovations in the sector in the near future.  

 

4.1.2 Barriers to the uptake of NZEB and NZES 

Following a survey conducted among the project participants, key barriers to the 

uptake of NZEB technologies and settlements were categorised and defined (Isaac, 

et al., 2016) as follows5: 

 Technological barriers – project participants noted an overall and major lack 

of skills and expertise in NZEBs throughout the construction sector, among 

uncertainties on how the new technologies perform. Technologies such as 

solar panels and insulation may need to be adapted to site constraints, 

architectural requirements and specific high standards; 

 Economic and financial barriers – At the European and national level, the lack 

of access to affordable finance to build new residential homes meeting NZEB 

standards represents an important barrier, while higher initial costs can also 

be a negative factor; 

 Regulatory and legislative barriers – the definition of what NZEB means 

remains unclear for most actors involved in construction, while there is lack of 

policy coherence at the national level; 

 Market organisation barriers – the high number of parties involved (from 

architects and engineers to contractors, lenders, owners and tenants) in 

building construction and operation all have different and conflicting financial 

motives that discourage investment in innovative energy-efficient building 

designs and discourage a collaborationist approach to construction; 

 Awareness and knowledge barriers – the lack of awareness of existing 

solutions by professionals is exacerbated by the lack of mainstream examples 

of good practice and reliable data from homes with high energy performance, 

which has in turn fostered an atmosphere of confusion and misinformation; 

                                                 
5 The report is available online here 
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 Institutional barriers – the construction industry is a conservative one, and the 

many changes in practices required for the construction of NZEBs are 

resisted by many in the sector; 

 Social and behavioural barriers – The lifestyle of residents also has a major 

influence on energy use in homes but does not concern the actors involved in 

construction. It is therefore worth noting but is not of interest for our purposes 

here.  

 

From a supplier point of view, a key barrier identified to the uptake of NZEB 

technologies and settlements is the unsuitability of procurement practices. The 

innovativeness of the ZERO-PLUS concept goes beyond technological aspects to be 

also delivered through procurement and supply chain management. A possible 

approach would be the use of Energy Performance Contracting (EPC), an 

internationally-recognised and cost-effective procurement method. The ZERO-PLUS 

approach, with its information sharing and enhanced communication and 

collaboration between parties, could resolve the main challenges to the use of EPC 

in new construction, since these challenges are related to the split responsibilities of 

parties responsible for the optimization of the energy design of the building. 

The construction of a ZERO-PLUS settlement, due to its higher cost and long-term 

commitment compared to a conventional building, is facilitated by using innovative, 

non-standard procurement strategies. By carefully planning the procurement needs 

from the outset of the construction process, through the development of the 

commissioning plan, transaction costs are reduced for the developer. In doing so, 

companies reduce transaction costs and could create room for investment in other 

aspects of construction such as higher energy performance, without increasing the 

sales price of the buildings. 

 

4.1.3 Analysis of drivers for the construction of residential NZEBs and 

NZES 

The analysis of the supply chain in the construction industry has enabled the 

identification of key drivers and barriers for the construction of residential NZEBs and 

NZES. Key drivers were defined as follows: 

 Legislation – even though there are large discrepancies between the 

definitions of low energy buildings in different European countries, the EPBD 
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and other EU directives as well as their transposition to national legislation 

are perceived as key drivers; 

 Demand – considering that the goal set by the EPBD is that every new 

building (public and residential)6 must be to NZEB standards, it can be 

assumed that this will result in an increase in market demand; 

 Financial drivers – a number of different financial drivers exist, as NZEBs 

have lower energy-related operational costs than conventional buildings. 

Financial support mechanisms exist at the EU level and support market 

growth (such as ELENA and the European Energy Efficiency Fund). At the 

national level a diversity of financial incentives exists, with some targeted at 

companies and some at consumers, but both aim to incentivise demand and 

boost construction. Feed in Tariffs (FiT) are an example of financial 

mechanisms which have proved decisive in the integration of renewable 

energy sources in new buildings;  

 Public sector support – distinguished from pure legislation, this refers to 

demonstration programmes, research, communication and education of 

various groups. Public sector support may be particularly important when it is 

translated to semi-public institutions such as housing associations; 

 Awareness and knowledge – awareness of actors in the supply chain of 

requirements and solutions to build NZEBs and NZES, and of consumers 

aware that NZEBs have advantages a conventional house does not (such as 

cost efficiency and comfort). 

 

Some additional drivers have been identified but depend to a large extent on the type 

of developer, such as: 

 Private building developers may resort to building highly energy efficient 

homes provided that the investment cost is equal, or lower, than for the 

construction of a conventional building; 

 Housing associations – as reducing energy expenses is believed to lead to 

improvements in rent collection, while corporate social responsibility and the 

reduction of fuel poverty is also a consideration reported by both UK and 

French associations; 

                                                 
6 Revised EPBD 2018/844/EU 
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 Private landowners and self-builders may turn to highly energy efficient 

homes as a marker of quality.  
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4.2 Industry analysis: The European residential construction 

sector 

The industry analysis of the European construction sector is based on a literature 

review, case study summaries and interviews with the ZERO-PLUS project’s 

stakeholders. The following is a summary of the analysis presented in full in D8.1 

Market Analysis of Trends in the Construction of Residential Highly Energy 

Performing Buildings (Isaac, et al., 2016)7. 

 

4.2.1 Scope and size of the industry 

An analysis of the trends in residential building construction in Europe reveals the 

significant weight and scale of the market. With a combined population of about 500 

million people, the EU represents the world’s largest single economic market in terms 

of combined GDP, with significant variance in per-capita GDP across the 27 member 

states. The total European building stock is close to 24 billion m2 and almost 75% are 

residential buildings, with an average floor space close to 87 m2 per dwelling. 

 

Table 3: Parameters related to dwellings in the EU (27) buildings sector 

 2010 2020 2030 2040 2050 

GDP (Billion 2010 USD 

at PPP 

497 508 512 512 508 

Per capita income USD 

GDP/ capita  

18,637 23,660 29,335 36,027 42,948 

Services floor are 

(million m2) 

37,494 46,615 57,240 70,353 84,472 

Residential floor area 

(million m2) 

8,096 9,039 10,107 10,571 11,007 

Number of households 

(million) 

210 224 235 240 242 

Occupancy rate 

(people per household) 

2.4 2.3 2.2 2.1 2.1 

Average house size 

(m2/house) 

95.7 97.0 98.8 101.0 103.5 

Source: (IEA, 2013) 

 

                                                 
7 Available here 
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Worth at least EUR 1.2 trillion of yearly turnover (in 2011), the European construction 

sector, including its extended value chain (e.g. material and equipment 

manufacturers, construction and service companies), is the largest single European 

activity (9.6% of GDP) and the biggest industrial employer (14.6 million direct 

operatives, 30.7% of industrial employment, 43.8 million indirect workers). Table 3 

below  

 

Table 4 Aggregated number of enterprises in construction, turnover and value added 

2014 Total Micro Small Medium Large 

Number of enterprises in 

construction 3,441,304 94% 3.60% 2% <0.5% 

Turnover8 

(millions of Euros) 
1,577,430.1 36% 13% 30% 21% 

Value added at factor 

cost (millions of Euros) 511,516.6 37.75% 13.60% 29.30% 19.20% 

 

The demand for energy efficient construction materials has exponentially increased 

over the past few years, coupled with EU and national directives to build highly 

energy efficient and zero-energy buildings. Table 4 below provides an overview on 

the projected market demand for highly energy efficient building materials in the EU. 

 

Table 5: Overview of the factors actual markets should grow by to satisfy future demand 
Markets Required growth 

factor 

Market size in 

2011 

Unit 

Insulation materials 2-3 2,100 Million EUR 

Ventilation system with 

heat recovery 

8-10 130,000 Units 

Triple glazed windows >10 1,500,000 m2 

Heat pumps 2-3 185,000 Units 

Pellet boilers 2-3 43,000 Units 

                                                 
8 Turnover comprises the totals invoiced by the observation unit during the reference period, and this 
corresponds to market sales of goods and services supplied to third parties, it includes all duties and 
taxes on the goods and services invoiced by the unit with the exception of the VAT invoiced by the unit 
to its customer and other similar deductible taxes directly linked to turnover, it also includes all other 
charges (transport, packaging, etc) passed on to the customer. Price reductions, rebates and discounts 
as well as the value of returned packing must be deducted. 
Value added at factor costs: is the gross income from operating activities after adjusting for operating 
subsidies and indirect taxes. Value adjustments (such as depreciation) are not subtracted. 
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Solar thermal systems 2-3 3,700,000 m2 

 

4.2.2 Regulatory framework 

Legislation was identified as one of the key drivers for the construction of residential 

NZEBs and NZES. The revised Energy Performance of Buildings Directive (EU) 

2018/844 (EPBD) is the main legislative document at EU level for improving the 

energy efficiency of public and residential buildings. The EPBD aims to contribute to 

EU longer-term objectives, such as those to be laid out in the National Energy and 

Climate Plans (NECPs)9 through requirements regarding NZEBs. These 

requirements are well linked with the EU strategy adopted in April 2013 on adaptation 

to climate change which sets out a framework and mechanisms for taking the EU’s 

preparedness for current and future climate impacts to a new level.  

 

Requirements and considerations in the EPBD that demonstrate the relevance of the 

ZERO-PLUS concept to the European NZEB market include: 

EPBD requirement Response to this requirement in the 

ZERO-PLUS concept 

All new buildings must be nearly zero-

energy buildings from 31 December 

2020 – since 31 December 2018, all 

new public buildings already need to be 

NZEBs 

 

The ZERO-PLUS concept supports the 

construction of NZEBs or net zero 

energy settlements, as specified in the 

targets selected for a project. 

A common European scheme for rating 

the smart readiness of buildings i.e. the 

capability of buildings (or building units) 

to adapt their operation to the needs of 

the occupant, also optimizing energy 

efficiency and overall performance, and 

to adapt their operation in reaction to 

signals from the grid (energy flexibility) 

The monitoring of the energy 

performance at the building and 

settlement level and the optimization of 

the energy load is a core component of 

the ZERO-PLUS service offering. In the 

occupancy phase, data is monitored 

and collected in real-time to help inform 

the maintenance needs and reduce 

building management costs  

                                                 
9 As of July 2019, 28 drafts NCEPs have been submitted and assessed by the Commission.  
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Promotion of smart technologies, for 

example through requirements on the 

installation of building automation and 

control systems and on thermostats 

The ZERO-PLUS concept has 

ambitious energy production and energy 

saving targets that are achieved using 

state-of-the-art smart technologies. 

Technologies fitted on the ZERO-PLUS 

pilot sites include smart control 

dashboards, thermostats, thermal 

sensors and integrated renewable 

energy sources. 

EU countries will have to express their 

national energy performance 

requirements in ways that allow cross-

national comparisons, which will be 

reviewed every five years and updated 

as appropriate 

The highly modular nature of the ZERO-

PLUS concept enables adjustments to 

be made to building and settlement 

design and construction to meet 

national energy performance 

requirements. 

 

The health and well-being of building 

users will be promoted, for instance 

through an increased consideration of 

air quality and ventilation 

Emphasis is put on enhancing the 

quality of life of residents. The 

monitoring protocol to be followed at 

occupancy phase includes the planned 

thermal and air quality performance to 

be achieved. Should these targets not 

be met, corrective action may be taken 

rapidly thanks to the real-time 

monitoring of the building data. 

Energy Performance Certificates must 

be issued when a building is sold or 

rented, and inspection schemes for 

heating and air conditioning systems 

must be established 

Buildings in settlements constructed 

using the ZERO-PLUS concept will 

have high EPC ratings 

EU countries must set cost-efficient 

minimum energy performance 

requirements for new buildings, and for 

renovations and retrofits 

The focus on cost-optimality of the 

ZERO-PLUS concept as well as its 

modular nature will enable market 

actors to easily adapt to national 

minimum energy performance 
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requirements for new residential 

buildings 

 

4.2.3 Institutional framework 

The structure and operational impact of institutions relevant to the planning and 

construction of housing – public or private – vary by country. The geographical scope 

of these entities may be on a national, regional or municipal scale; similarly, they can 

operate independently from the government, or be associated to a state structure. 

Indicative categories of relevant institutions can be: 

 National planning agencies 

 Ministries of Energy, Construction or Environment 

 Utility companies 

 Agencies for Urban / Rural planning  

 National Regulating Agencies  

 National Energy Commissions 

A thorough overview of the relevant institutions in each country in which ZERO-PLUS 

will be active would need to be prepared once the country/ies have been identified. 

 

For instance, utility companies have a crucial role to play in the execution of the 

ZERO-PLUS concept, notably during Construction and Occupancy phase. The 

approach taken to coordination with utilities would depend on the degree of vertical 

integration in a country and how far unbundling has progressed. In a country such as 

France, the entity generating the electricity and operating plants is different from the 

entity in charge of supplying the electricity and maintaining the transmission network. 

With regards to planning agencies, their scope may be on various scales, ranging 

from the micro-local to national level. Again taking France as an example, each 

commune (municipality) is responsible for its own urban or rural planning plan, and 

must ensure that any new construction or renovation complies with it. These plans 

ought to be revised on a regular basis, usually every 5 years.  

 

In sum, external stakeholders operating on the local-level could directly impact the 

design and construction of a ZERO-PLUS settlement. Agencies operating on a 

regional level may influence the decision-making of the local-level authority, and may 

have an impact on the planning of transportation roads or public service provision, for 
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example. National-level agencies guide the conduct of smaller agencies and usually 

have a significant influence over government and public services. Therefore, the 

management of external stakeholders is of crucial importance in the execution of the 

commercial strategy of ZERO-PLUS.  



 

D 8.4 Sample Business Plan for commercial-scale 
implementation of the technologies and processes 

developed in the project  

 

 42

5. Risk analysis and mitigation 

Table 5 lays out the potential risks that could be encountered in bringing the ZERO-

PLUS products and services to the market. The risks are categorised according to 

type, namely: ownership, financial, market, regulatory, process, technology and legal 

risks. Each risk is also quantified by its likelihood, and the severity of its impact.    

 

Table 6: Potential risks and mitigation measures according to level 

Description of risk Likelihood 
of risk 

Impact of 
risk 

Potential mitigation 
measures 

Ownership: Failure to 
establish a suitable 
entity to take ownership 
of the ZERO-PLUS 
concept and provide the 
capacity to manage its 
day-to-day needs and 
take it to commercial 
exploitation  

High High Search for an external 
party that is interested in 
taking on the concept.  

 

Market: Lack of buy-in 
and market interest 
from potential investors 
/ funders / customers 

Low Medium Ensure a sound Marketing 
and Communication 
strategy is developed on 
start-up, and that added-
value of ZERO-PLUS is 
emphasised with the 
stakeholders. 

Regulatory: Changes 
in EPBD or other 
European / national 
legislation render the 
ZERO-PLUS concept 
and technological 
capacity either 
inadequate or obsolete 

Very low High Work with clients to 
develop recommendations 
that are in agreement with 
applicable regulations 

Process: The ZERO-
PLUS toolkit doesn’t 
lead to its stated 
objectives in 
commercial form 

Low Medium/High Continue R&D to increase 
quality and applicability of 
the toolkit 

Legal: Delays in 
obtaining all necessary 
intellectual property 
rights and patents for 
the different 
components developed 

Low Medium Ensure that any proposed 
toolkit does not depend on 
tools owned by non-
participants 
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by different ZERO-
PLUS partners 
Market: Lack of 
competitiveness of the 
ZERO-PLUS products 
and services with 
similar offerings in the 
market focusing on the 
building level 

Medium Medium Marketing is clear and 
clarifies the positioning of 
the toolkit and how it is 
different from other existing 
solutions. 
Adjust pricing as 
appropriate 
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6. Financial projections 

Since ZERO-PLUS has not yet reached the stage where it is ready for full scale commercial implementation, this business plan covers the 

period needed for further development of the concept to commercial readiness and testing in a few selected projects. Below we include 

indicative estimated costs for setting up an organisation, further development of the tools and one year of operation. The costs assume that the 

ZERO-PLUS commercial entity is established in Western Europe. Ultimately, the final figures could vary depending on the chosen location for 

the headquarters of the potential entity. 

 

6.1 Costs 

Type of expense 
Total cost 

(~EUR) 
Assumptions Details Sources 

Development of 

tools (one-off 

investment) 

35,000  
Based on average cost of software 

development consulting services 

Complex service application + user interface + 

web/mobile functionalities for all platforms 

(Windows, IOS, Android). Average of 35 EUR/ hour 

for a programmer based in Eastern Europe. 

Estimated LOE for tools development: 120 days, 8 

hours a day over 6-month period = 960 hours 

rounded to 1000 hours. 

Source: Statista. Median cost of mobile 

application development in selected 

regions worldwide in 2015 in USD per 

hour.  

Marketing 

activities  
10,000  Travel and marketing activities 

10 return flights to conferences within Europe for 

one person, or 5 return flights for two people plus 

DSA (5k), advertising, marketing subscriptions, 
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Type of expense 
Total cost 

(~EUR) 
Assumptions Details Sources 

business cards, brochures and marketing 

documentation printing etc. (5k) 

Office space 

(rent) 
10,000  

Calculated based on approximately 

20m2 office in Germany 

492 EUR/m2 annually, with a recommended desk 

space of 5 m2 per person 

Source: Statista. Average annual prime 

office rent price per square meter in 

Europe in 2018, by country 

Staff costs 

(including 20% 

social security) 

235,000  

Based on indicative annual full-time 

wages for 1 Administrator, 2 

Technical personnel and 1 Marketing 

and Communications Manager  

65k for each Technical staff (Technical Project 

Managers), 40k for Administrator, 65k for Marketing 

and Business Development Manager 

Source: Payscale. Median annual salary 

in Germany per job title, 2019 

Administrative 

costs for start-up 
2,490  

Based on indicative annual costs of 

domain register, website fees, 

WebGIS server subscription 

Domain register 160 EUR, website fees 2,000 EUR, 

server subscription 330 EUR 

  Personal communication, ZERO-PLUS 

partners 

Contingency 

(20%) 
60,000  

 20% of total costs for one year of 

operation 
    

Total 352,490        
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6.2 Projected revenues 

Due to the need for further development of the tools to reach readiness for 

commercial implementation, initially grant funding and/or patient capital would be 

needed in order to fully cover start-up costs and operation in the first two years. In 

addition, it is proposed that a small fee would be paid by test cases participating in 

the verification phase. As part of the marketing efforts for ZERO-PLUS, the training 

that could be offered by the service organisation could also provide a small amount 

of revenue. 

Since the ZERO-PLUS offering is modular, and the complexity of assignments would 

vary, it will not be possible to define a flat fee to be charged per assignment once the 

concept has been verified and is offered on a commercial basis. We assume, 

however, that during the verification phase a fixed fee of EUR 10,000 per 

participating project could be collected. 

 

Table 7: Potential projected revenues of the ZERO-PLUS commercial entity in the 3 years after start of 

operations 

Revenue  Year 1 Year 2 Year 3 

Grant funding and/or patient capital  370,000 290,000 - 

Training provided 5,000 10,000 10,000 

Consultancy services provided during the 

verification phase (10,000 per participating project) 10,000 30,000 - 

Consultancy services provided on a purely 

commercial basis - - 320,000 

Total (excluding VAT) 385,000 330,000 330,000 
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6.3 Cashflow forecast 

A cashflow forecast for the first year of operation of the ZERO-PLUS commercial entity was made based on the following assumptions: 

1. In the first year, small sources of income could be provided by training provided to parties interested in learning more about NZES and a 
small fee charged for participation of projects in the testing phase.  

2. Most of the costs for this phase would be covered by grant funding and/or patient capital raised prior to this year 
3. Cash out-flows would be as described in Section 6.1 

 
Table 8: Cashflow forecast of the ZERO-PLUS commercial entity (per month) 

  Month  

Cash in-flows Starting point 1 2 3 4 5 6 7 8 9 10 11 12 Total 

Grant funding 
and/or patient 
capital  -  370,000  -  -  -  -  -  -  -  -  -  -  -  370,000  
Training provided 

-  -  -  -  -  -  2,500  -  -  -  -  -  2,500  5,000  
Consultancy 
services provided 
during the testing 
phase (10,000 per 
participating 
project) -  -  -  -  -  -  -  10,000  -  -  -  -  -  10,000  

 Total cash in-flows 
370,000  -  -  -  -  2,500  10,000  -  -  -  -  2,500  385,000  

  
             

Cash out-flows Starting point 
1  2  3  4  5  6  7  8  9  10  11  12  Total 

Development of 
tools (one-off 
investment) -  17,500  -  -  -  -  -  17,500  -  -  -  -  -  35,000  
Communication & 
Marketing activities  

-  -  -  1,000  1,000  1,000  1,000  1,000  1,000  1,000  1,000  1,000  1,000  10,000  
Office space (rent) 

-  833  833  833  833  833  833  833  833  833  833  833  833  10,000  
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Staff costs 
(including 20% 
social security) -  19,583  19,583  19,583  19,583  19,583  19,583  19,583  19,583  19,583  19,583  19,583  19,583  235,000  
Administrative 
costs for start-up -  2,490 -  -  -  -  -  -  -  -  -  -  -  10,000  

 Total cash out-flows 
40,407  20,417  21,417  21,417  21,417  21,417  38,917  21,417  21,417  21,417  21,417  21,417  292,490  

 Net cash flow 
329,593  -20,417 -21,417 -21,417 -21,417 -18,917 -28,917 -21,417 -21,417 -21,417 -21,417 -18,917 92,510  

 Balance at start 
-  329,593  309,177  287,760  266,343  244,927  226,010  197,093  175,677  154,260  132,843  111,427  92,510  

 Closing cash position 329,593  309,177  287,760  266,343  244,927  226,010  197,093  175,677  154,260  132,843  111,427  92,510  92,510*  

*This analysis assumes no drawdown of contingency funds is needed 
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6.4 Funding requirements 

To ensure the financial viability and performance of the new ZERO-PLUS entity, 

grant and / or patient capital would be needed for the first two years of its operation. 

For this reason, cost estimates have been kept relatively low, while assuming a 

central location for the offices of this new entity. This enables an easier access to 

potential marketing channels and cost savings in travel expenses.  

 

Actions to be taken in order to secure funding include mitigating the potential risks as 

described above in section 5, and putting an emphasis on a sound, large-scale 

marketing strategy which would be developed at the start of operations. Financial 

sources could be of diverse origin, ranging from European-level grant funding to 

private investors and national subsidy / grant schemes.  

 

Potential sources of revenues in the first two years of operation are highly uncertain, 

but could be increased if the development of the concept to a commercial level 

occurs faster than planned. Section 7 below provides indicative timelines and 

monitoring parameters for the set-up of the service organisation along with the 

development phase of the commercial service.  
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7. Implementation roadmap 3-6 months prior to start-up 

in the run-up towards the commercial exploitation of the ZERO-PLUS project outputs, 

the following actions could be taken: 

1. The main priority would be to finalise the form of the new entity to continue 

the development of the concept for commercial exploitation by said entity, or 

ready to be sold to another established commercial entity; 

2. A precondition to commercial exploitation would be reaching agreement on 

intellectual property rights. Any exploitation of project outputs subject to 

intellectual property rights would only be possible once an agreement is 

reached with the owners of these outputs.; 

3. An option for the staffing of the new entity would be that project partners with 

a commercial profile who are willing to undertake the start-up of this new 

entity would assume technical personnel roles, as described in section 5; 

4. Full implementation of the ZERO-PLUS approach would be possible if the 

knowledge and tools developed as part of the ZERO-PLUS project would be 

provided to the personnel of the new entity established for commercial 

exploitation, subject to the agreements reached on intellectual property rights 

in point 2 above. 

5. Start a fund-raising campaign both towards public grants (upcoming EIC 

Innovation grants, EIT Climate KIC accelerator programs, etc.) and private 

venture capital; 

 

Once sufficient capital to cover the start-up costs has been raised, the following 

actions could be considered: 

1. Staffing: consider filling the roles indicatively laid out in section 5; 

2. Further development of software: External software development consultants 

could be hired to support the packaging of the tools and develop the ZERO-

PLUS web platform, based on the outputs of the project, into a commercially 

viable product; 

3. Marketing activities: these could start by building on the dissemination efforts 

of the ZERO-PLUS project to further develop materials describing ZERO-

PLUS in language and degree of detail suitable for the various stakeholders; 
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4. Verification of the business model through test cases: The business model 

would be verified through a few test cases. The first test case would not 

require the ZERO-PLUS concept to be fully market-ready, but the business 

model described in this document assumes that the test case could be 

implemented once the concept is  in the last phases of development; 

5. The financial analysis assumes a small income from training provided about 

NZEBs and Net zero energy settlements. 
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7.1 Actions planned for the first year of the exploitation strategy 

An indicative timeline of operations for the first year of the exploitation strategy is described in Table 8 below. This timeline is intended as a 

guide for potential discussions of this business plan. Implementation will be conditional upon raising sufficient funds to cover this first year.   

 

Table 9: Indicative timeline of operations for the first year of the exploitation strategy of the ZERO-PLUS solution 

  Timeline (in months) 

 

 

Month 

1 

Month 

2 
Month 

3 
Month 

4 
Month 

5 
Month 

6 
Month 

7 

Month 

8 
Month 

9 

Month 

10 

Month 

11 

Month 

12 

 

ZERO-PLUS 

service 

organisation  

Define market 

location and 

scope10 

            

Internal 

Stakeholder 

Management11 

            

External 

Stakeholder 

Management12 

            

                                                 
10 This activity refers to the planning of objectives and the preparation of the final Business Plan. 
11 This activity encompasses the management of the stakeholders’ different interests, including pre-procurement discussions as well as intellectual property. 
12 This activity contains the discussions needed for external validation, as well as contacts with the market and prospective clients. 
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  Timeline (in months) 

 

 

Month 

1 

Month 

2 
Month 

3 
Month 

4 
Month 

5 
Month 

6 
Month 

7 

Month 

8 
Month 

9 

Month 

10 

Month 

11 

Month 

12 

Recruitment13             

Procurement14             

Establishment15             

Operations16             

Monitoring17             

                                                 
13 Recruitment is the ongoing process of acquiring talent for the operation of the chosen entity. 
14 Under procurement fall the initial procurement between partners and how the business relations are established between the chosen entity and its 
customers. 
15 This activity relates to the time taken into account when analysing costs and considers all those sub activities that need to happen in order for the company 
to start operating, for example, internal procedures and policies. 
16 Operations Is the proper economic activity, when the service or product is offered, and the option enters the market.  
17 The monitoring activity refers to the monitoring of the performance of the entity according to the parameters that are established between stakeholders. 
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7.2 Milestones and monitoring parameters 

Following the above indicative implementation schedule for the first year of operation 

of the service organisation, the monitoring of its performance would need to start 

from year 1. Possible milestones and monitoring parameters for two years from the 

start of operations are listed below. These are intended as a basis for discussion 

during potential further development of this business plan: 

1. Milestone 1: Funds have been secured to enable the conduct of operations 

until the end of year 2, in particular for the execution of the test cases; 

2. Milestone 2: The service organisation will have been established, after all 

intellectual property issues have been raised and agreed upon; 

3. Milestone 3: The ZERO-PLUS concept is applied onto a first test case 

4. Milestone 4: A second test case is signed, and implementation starts 

5. Milestone 5: The ZERO-PLUS concept is finalised and ready for commercial 

exploitation 

6. Milestone 6: Proof of concept is verified, and the service package is ready for 

market opening.  

 

7.3  Impact in 3-years’ time 

In the year following the successful implementation of the test cases, the ZERO-

PLUS concept would be ready for full-scale market opening. Several steps could be 

taken prior to initiating the search for potential clients: 

 Based on results and outcomes of the test cases, discuss and set commercial 

price for various modules; 

 Define a clear and effective marketing strategy, ensuring all potential 

channels are reached; 

 Address staffing voids, if any; 

 Adjust concept and / or platform as required based on the results of the test 

cases. 

After the launch of commercial-scale implementation, indicative results indicators 

could be: 

 By the end of year 2: 3 contracts 

 By the end of year 3: 6 contracts; or 

 Provision of ZERO-PLUS standard offering in 50 dwellings.  
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8. Conclusions 

This report is the culmination of our work to analyse the market for Net Zero Energy 

Settlements and to develop a model for business growth of the methodology and 

tools developed in the ZERO-PLUS project.  

 

Previously, we analysed the market for residential highly energy performing buildings 

in the EU, looking at drivers and barriers for the construction of residential NZEB and 

NZES, from which we conclude that the ZERO-PLUS approach could mitigate some 

of the major barriers identified. We then examined options of business models that 

could exploit the project outputs on a commercial basis. To do this, we analysed the 

ZERO-PLUS project’s activities and outputs and developed a description of the 

ZERO-PLUS concept, illustrating the steps involved in applying the concept and the 

tools used. These steps and tools would be further developed into the product and 

service offering proposed in this business plan. Third, we looked at the market 

potential for Net Zero Energy Settlements within the EU, showing that there is a 

sizable potential market for the ZERO-PLUS concept. 

 

We worked with the ZERO-PLUS consortium to select a business model that shows 

the most promise for market uptake of the outputs of this project. In this document, 

we present a sample business plan for the commercial exploitation of the tools and 

methodology developed during the ZERO-PLUS project. We address the major 

elements of a business plan: 

 

1. Target market and audiences, and how to reach them 

2. Marketing channels, indicative marketing and business development strategy 

3. An indicative timeline of events for business development 

4. Risks and mitigation measures associated with the development of the 

ZERO-PLUS project outputs into commercial services 

5. Estimated costs and revenues of the development of the ZERO-PLUS project 

outputs into a commercially viable modular service offering 

6. The potential impacts of the ZERO-PLUS solution in the medium and long 

term 

 

The ZERO-PLUS concept is flexible, and successful commercial exploitation of the 

ZERO-PLUS project outputs could be followed by an expansion to target markets 
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related to the target market identified in this document. Examples are mixed-use 

developments including commercial and/or industrial buildings as well as residential 

ones, and a geographical expansion to application in other regions of the world. As 

the ZERO-PLUS concept includes an optimisation component, and due to its 

modular nature, it would be highly relevant to transpose it to different climatic settings 

and environments throughout Europe, in colder and hotter climates, and in locations 

where there is a high or increasing demand for highly energy efficient buildings.  
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Annex I The ZERO-PLUS concept 
The diagram below illustrates the ZERO-PLUS concept for Net Zero Energy Settlement design and construction. At the top of the diagram, in 

grey, we show the toolkit developed. In the body of the diagram we show the main steps of this approach to design, construction and 

occupancy. Arrows between the steps show the linkages between the steps. The table in the following pages provides more detail on each of 

the steps, on the composition of the toolkit and on the stakeholders involved. 
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Figure 4: Detailed ZERO-PLUS concept for Net Zero Energy Settlement design and construction  
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Table 10: Detailed activity breakdown of the ZERO-PLUS concept 

Step Tools used in this step1 Description of step Stakeholders active in this step 

Design phase (1) 

  

Wind maps 

Solar irradiance database 

Data will be collected (wind maps, irradiation data) to 

plan the use of materials and technologies for outdoors 

such as renewable energy production, energy 

management, and environmental control to be 

implemented in common areas of the settlement.  

 

 Knowledge / research partners 

 Technology suppliers 

 Construction companies 

 Designers, architects, 

engineers 

 Manufacturers 

 Building operators 

  

Technology performance 

indicators 

The expected performance of technologies for energy 

management and production will be defined. The 

expected energy performance of the buildings is 

defined, based among other factors on relevant 

regulations such as those for net metering. Energy 

definitions are set. Data that will be monitored are 

agreed upon. 

 Knowledge / research partners 

 Technology suppliers 

 Designers, architects, 

engineers 

 PM Manager 

1.1 Preparatory 
activities 

1.2 Setting 
objectives and 

technology 
scouting 
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Energy conservation measures and renewable energy 

technologies as well as settlement servicing technology 

are modelled along with simulations of mitigation of 

microclimatic conditions. A tool for simulation of energy 

technologies and renewable systems at settlement 

scale is developed with the purpose to determine 

whether or not the hourly energy requirements of each 

building in the settlement can be covered by a specific 

combination of the different energy technologies and 

renewable systems within the settlement itself. 

 

 Knowledge / research partners 

 Technology suppliers 

 PM Manager 

 Designers, architects, 

engineers 

 

  

Energy analysis 

Initial cost analysis 

Monitoring protocols 

Energy and initial cost analysis to select the 

combination of technologies to be implemented in the 

project at the building and settlement level and 

customization of monitoring protocols.  

 Knowledge / research partners 

 Technology suppliers 

 Designers, architects, 

engineers 

  Integrated optimization: at the building level, the energy 

and financial performance of the settlement design is 

ensured through an iterative process. LCCA is used to 

determine life cycle costs of the innovative energy and 

 Knowledge / research partners 

 Technology suppliers 

 Construction companies 

1.5 Initial 
integrated 

design (minim. 
construction) 

costs) 

1.3 Building level 
simulation 

Simulation of 
energy 

technologies 
and systems 

Assessment of 
microclimate 

mitigation 

1.4 Settlement 
level simulation 
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environmental systems used in the settlement. At the 

settlement level, renewable energy production 

technology and settlement servicing technology is 

modelled together with simulations of microclimatic 

conditions. This step also informs the design of outdoor 

common spaces.  

 Designers, architects, 

engineers 

 Manufacturers 

 Building operators 

 Energy suppliers (utilities, 

IPPs) 

 Regulators 

  

Detailed site plans 

Work breakdown structure 

Location-based schedule 

 

Specific tasks include: 

 Design coordination: including interface checking 

and clash detection  

 Conservative preliminary cost assessment and 

appropriate budget reserves  

 Creation of detailed site plans including the work 

breakdown structure and a location-based 

schedule.  

 Quality control and verification of the design.  

 System designer 

 Architect 

 Technology providers 

 Logistic provider 

 PM Manager 

1.6 Optimization 
of design 

1.7 Assembly 
and installation 

planning 

Life Cycle 
Cost Analysis 

(LCCA) 
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  The design of the building commissioning plan and 

measurement and verification plan, including final 

selection of the monitoring devices to be installed in the 

buildings, will inform the tendering process to ensure 

the timely conduct of specific technical tasks during the 

Construction phase. Development of monitoring 

protocols and procedures to control and optimize 

environmental conditions of projected NZE settlement 

will be customized to match the microclimatic conditions 

of the settlement. 

 

Each building and settlement includes sensors to obtain 

monitoring data to check on the targets that ZERO-

PLUS aims for. The data collected can include thermal 

comfort and indoor air quality, which will be analysed 

using the WebGIS platform. The development of the 

monitoring platform will include: 

 Assessment of the performance of involved 

systems and technologies and environmental 

performance of the ZERO-PLUS settlements 

 

1.8 Final design 
and preparation 

of 
commissioning 
and M&V plans 

M&V 
protocols and 

guidelines 

Commissioning 
plan 
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 Generation of technical information to inform future 

feasibility studies and designs 

Construction phase (2) 

  This process is to ensure that installation instructions 

and commissioning process are followed, and works 

are going according to plan. The construction manager 

is responsible for all construction contractors and for 

liaising with technology providers as needed.  

 Construction manager 

 Construction contractors 

 PM Manager 

 Architects / Designers 

 Technology suppliers 

  Synchronised and collaborative work between different 

technology providers, developers and work package 

leaders. The Change Management (CM) tool will allow 

to identify, examine, and discuss every proposed 

change that may have an impact on energy 

performance and/or operational costs.  

 

2.1 Construction 
management 

2.2 Cost control 
& change 

management 

Cost control tool 
Change 

management tool 

Commissioning 
plan 
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  The main purpose of this step is to provide key 

guidelines and support the owners of each settlement 

following the detailed commissioning process to ensure 

the proper implementation of the selected innovative 

technologies in ZERO-PLUS, and help them in 

navigating through this complex process.  

The activities performed in this step are to ensure the 

applicability and compliance of chosen technologies 

with local standards and code, to provide installation 

guidelines to construction actors, and to monitor the 

performance of installed technologies in order to detect 

and address any deficiency found before the occupancy 

phase. 

 Supervision team 

 PM Manager 

 Technology providers 

 Construction / Service 

companies 

 Knowledge / Research 

partners 

  Checklists will be provided to developers to check the 

correct implementation of each technology and to 

detect deficiencies while construction is taking place, 

before the pre-occupancy checks. Reports will be 

issued by the supervision team and responses from 

contractors will be tracked to ensure all contractors 

handle deficiencies on time and according to the 

commissioning plan 

 

2.4 Functional 
testing 

Cost control tool 
Change 

management tool 

2.3 Inspection 
and installation 
of EE, RE and 

monitoring 
equipment 

Commissioning 
plan 
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Pre-occupancy checks will be carried out by the 

supervision team and will verify the complete and 

correct installation of monitoring devices, energy 

measurement devices, weather station, and routers 

collecting energy production and consumption data. A 

number of different tests to evaluate the physical 

performance of the building envelope for heat loss will 

also be carried out after the completion of the 

construction (i.e. air permeability and u-value tests).  

 Supervision team 

 Technology providers 

 Construction companies 

 Knowledge / Research 

partners 

Occupancy phase (3) 

  Starting 3 months after early occupancy at the earliest. 

Process for documentation, collection, study and 

analysis of settlement data. Tools and processes used 

include surveys, questionnaires, interviews. Data will be 

collected regularly, covering different seasons and 

times of the day and will include climatic (including site 

specific, weather, building design, fenestration and 

orientation. Other subjective data will include gender, 

age, country of origin, health status, education, 

occupation. Calibrated to accommodate for cultural 

discrepancies. The analysis will inform projections used 

 Research / knowledge partners 

 Technology providers 

 Developers 

 End-users 

2.5 Pre-
occupancy 

checks 

3.1 POE (Post 
Occupancy 
Evaluation) 

POE protocol 

Pre-
occupancy 

test checklist 
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to adjust investments and therefore promote an 

enhanced allocation of funds for the maintenance of the 

settlement. 

  End-users (residents and maintenance companies) 

take part in the monitoring and help to achieve the 

impacts by keeping an eye out for malfunctioning of 

systems and identifying potential improvements. Each 

building and settlement have sensors to monitor data 

on thermal comfort, visual comfort, indoor air quality. At 

the settlement level, an integrated resources 

management system and dashboard allows for 

verification of energy demand and production, therefore 

enabling close monitoring of the energy load.  

 Research / knowledge partners 

 Utilities 

 Homeowners / residents 

 

 

 The supplier of each technology will provide a fully 

detailed operations and maintenance manual. A 

Problem Identification Procedure has been developed 

to detect and deal with issues that may arise. 

Technology providers and developers will provide 

support as needed. Building occupants will receive a 

Welcome Package to introduce to the innovative 

technologies and monitoring equipment installed in their 

 Utilities 

 Service / technology providers 

 Homeowners / residents 

 Technology providers 

 

3.2 M&V 

3.3 Maintenance 

WebGIS 
monitoring 
platform 

Framework 
for reliability 

centred 
maintenanc

e 
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home and settlement. Guidance on how to access the 

WebGIS platform and how data will be collected and 

monitored will be provided. It should be noted that 

occupants are not expected to interact with the ZERO-

PLUS technologies, apart from thermostats.  

1Tools that were developed or adapted specifically for ZERO-PLUS (also included in the diagram above) are in grey boxes. Tools for which industry 
standard versions are used are in plain text. 
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Annex II The pilot projects 
UK Pilot project - York Description snapshot 

 

ZERO-PLUS objectives: 

 16% cost reduction compared to the reference 
case 

 Net regulated energy consumption of < 20 
kWh/m2/year 

 Energy production by RES of > 50 
kWh/m2/year 

 
Compared to the ZERO-PLUS objectives stated 
above, as of May 2019, the UK Pilot project had 
achieved: 
 

 17.7% cost reduction 
 3-11 kWh/m2/year net regulated energy 

consumption 
 51.7 kWh/m2/year energy production by 

RES 
 
Selected technologies: 

 HIVE Active Heating & Smart controls 
 Battery storage 
 Solar-PV (at the settlement-level) 
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France Pilot project - Grenoble Description snapshot 

 

ZERO-PLUS objectives: 

 16% cost reduction compared to the reference case 
 Net regulated energy consumption of < 20 

kWh/m2/year 
 Energy production by RES of > 50 kWh/m2/year 
 
Compared to the ZERO-PLUS objectives stated above, 

as of May 2019, the French pilot project had achieved: 

 

 18.4% cost reduction 

 16 kWh/m2/year net regulated energy 
consumption 

 55.8 kWh/m2/year energy production by RES 
 

Selected technologies: 

 ANERDGY MRE C05 

 DUALSUN bi-technology solar panels, thermal 

and photovoltaic 

 District heating (at settlement-level) 
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Cyprus Pilot project - Nicosia Description snapshot 

 

ZERO-PLUS objectives: 

 16% cost reduction compared to the reference 
case 

 Net regulated energy consumption of < 20 
kWh/m2/year 

 Energy production by RES of > 50 
kWh/m2/year 

 
Compared to the ZERO-PLUS objectives stated 

above, as of May 2019, the Cypriot pilot project 

had achieved: 

 Cost reduction TBD 

 20 kWh/m2/year net regulated energy 
consumption 

 50 kWh/m2/year energy production by RES 
 

Selected technologies: 

 FIBRAN insulation 

 HVAC freescoo 

 ABB REACT 

 FAE HCPV (at settlement-level) 
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Italy Pilot project - Bologna Description snapshot 

 

ZERO-PLUS objectives: 
 16% cost reduction compared to the 

reference case 
 Net regulated energy consumption 

of < 20 kWh/m2/year 
 Energy production by RES of > 50 

kWh/m2/year 
 
Compared to the ZERO-PLUS 
objectives stated above, as of May 
2019, the Italian pilot project had 
achieved: 

 33% cost reduction 
 1.5 – 1.6 kWh/m2/year net 

regulated energy consumption 
 60 kWh/m2/year energy 

production by RES 
 
Selected technologies: 

 FIBRAN technology 
 Solar PVs 
 ABB Load control 
 ABB REACT 
 ABB Home Energy Management 

System 
 Solar PVs (at settlement-level) 
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Annex III Lean Canvas 

*
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Annex IV The ZERO-PLUS project consortium 

The consortium partners who have developed the products and services are: 

 

National and Kapodistrian University of Athens  

Lead: Prof. Mattheos Santamouris and Associate Prof. Margarita Assimakopoulos. 

The Group of Building Environmental Research (GRBES) of the Physics Department 

of NKUA has worked on international projects aiming to apply and demonstrate 

energy efficient technologies. The Group has undertaken the coordination of the 

ZERO-PLUS project, and has led the development of several work products 

performing targeted theoretical and experimental research. 

 

Technische Universität München 

Lead: Prof. Thomas Bock. The Chair of Building Realization and Robotics 

researches, teaches, and consults in the field of construction automation with a 

particular focus on the application of specialized machine technology, automation 

technology, and robot technology in component manufacturing, prefabrication and 

on-site construction. TUM has participated in the development of monitoring 

protocols and has contributed to energy management techniques and integration 

procedures in settlements as well as on the optimisation procedures. 

 

Ben-Gurion University of the Negev 

Lead: Dr. Shabtai Isaac. The MID (Man in the Desert) group within the University 

includes researchers working on the physical aspects of the built environment under 

extreme conditions (energy conservation, thermal comfort, passive buildings, 

construction technology etc.). The BGU research group was involved in and 

responsible for the initial preparation and collection of data, the development of the 

optimization method and monitoring protocols as well as the energy and construction 

management and implementation of innovative technologies. 

 

University of Perugia 

Lead: Dr. Anna Laura Pisello. The Department of Engineering of University of 

Perugia (UNIPG), which includes CIRIAF - Interuniversity Research Centre, provides 
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training and research activities in the fields of environmental, electronic and energy 

engineering. The research group was in charge of the optimisation of NZE 

technologies and outdoor microclimate mitigation strategies to be implemented at the 

settlement level. It was also the local coordinating partner for the implementation and 

control of the selected energy and environmental technologies in the Italian pilot 

project.  

 

Oxford Brookes University 

Lead: Prof. Rajat Gupta. The Oxford Institute for Sustainable Development (OISD) 

addresses the multiple dimensions of sustainable development and the synergies 

and processes that link them. OISD is based within the Faculty of Technology, 

Design and Environment at Oxford Brookes University. OISD led WP3 on Energy 

Production and management of individual buildings and contributed to WP 1, 4, 5, 6, 

7 and 10. It was also the local coordinating partner for gathering monitoring and POE 

data for the UK case study in Derwenthorpe, York. 

 

The Cyprus Institute 

Lead: Ms. Marina Kyprianou-Dracou. The Cyprus Institute is a non-profit, technology-

oriented, research and educational institution with a regional mission in the Eastern 

Mediterranean and Middle East. It contributed by being the local coordinating partner 

for collecting data on the Cyprus pilot project and for its implementation. It also 

performed the energy, financial and optimisation calculations within the optimisation 

method and contributed towards the development of the monitoring and evaluation of 

the settlements’ performance. 

 

Technical University of Crete 

Lead: Dr. Denia Kolokotsa. The Energy Management in the Built Environment 

Research Lab (EMBER) focuses on the field of Energy efficiency in buildings and 

build environment; Indoor Environmental Quality and Energy Efficiency; thermal 

Comfort, Visual Comfort and Indoor Air Quality, Performance indicators, Green 

Buildings, Zero carbon emissions buildings, Urban environment and Climate Change, 

Urban heat island studies and urban heat island mitigation techniques, Energy 

Management Systems, Monitoring and Control of indoor environmental conditions, 

Design and integration of smart systems in buildings and urban environment. The 

research group has contributed to the definition of data collection requirements, 
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design of the monitoring schema, development of the Web-GIS platform and 

planning of measurement and verification procedures for measuring the settlements’ 

performance. 

 

ABB Italy 

Lead: Dr. Paolo Perani. ABB is a global player in power and automation business 

worldwide with 42m USD of revenues in 2013 and more than 145,000 employees. It 

is committed to developing sustainability of products and operations lowering the 

environmental impact and costs with a focus on resource and energy efficiency of 

equipment over its life cycle. ABB provided the REACT energy storage component 

and the ABB Home Energy Management System.  

 

Anerdgy A.G. 

Lead: Mr. Sven Koehler. Anerdgy AG is a developer and supplier of WindRail 

technology, a building-based renewable energy system. Anerdgy develops and 

markets unique products combining integrated functions, attractive design and 

renewable energy. Anerdgy’s goal is to expand the scope of action from building 

owners, architects and planners while simplifying planning & implementation and 

seamlessly integrating local power generation.In the project, it provided consultancy 

support to the overall design through the provision of information and technical 

knowledge. 

 

FIBRAN S.A. 

Lead: Dr. Stella Chadiarakou. FIBRAN Group is producing building insulating 

materials such as extruded polystyrene, stonewool and gypsum products. It has 

participated in more than 10 research program in the last decade focusing on 

building and insulation materials. Its role in ZERO-PLUS was to develop the 

composite insulating systems for roof and wall application.  

 

CONSORZIO ARCA 

Lead: Dr. Fabio Maria Montagnino. ARCA is a non-profit consortium established in 

2003 through a public-private partnership, in charge of running the business 

incubator of the University of Palermo. ARCA has made available its expertise in the 

field of small scale CSP systems, building energy efficiency and crosscutting energy 

issues. The HCPV FAE solar collector has been considered for heat and power 
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generation, the FRESCO HVAC technology was integrated into the building structure 

as a wall component.  

 

E Co. 

Lead: Ms. Morna Isaac. E Co. is a management consultancy which specialises in the 

design and formulation of sustainable energy and climate change projects. E Co. has 

delivered market assessments and strategy formulation assignments in over 90 

countries across the globe, with a focus on energy efficiency in buildings, particularly 

in Western Europe. In ZERO-PLUS, E Co. conducted the market analysis, explored 

different business options and developed the present sample business plan. 

 

Office Public d’Aménagement et de Construction de l’Isère (OPAC38) 

Lead: Mrs Isabelle RUEFF. OPAC38 (Office for Country Planning and Construction 

in Isère) is located in Isère County, France, where it is the first Social Housing 

Company. OPAC38 owns and manages 26,000 dwellings and build an average of 

500 new dwellings every year with around 1000 dwelling retrofits. In ZERO-PLUS, 

OPAC38 was the local coordinating partner responsible for data collection and 

coordination of the construction phase for the French pilot project. It has also 

participated in the development of integration procedures and the development of 

optimum economic design.  

 

CONTEDIL di Ricco M. & C. S.A.S. 

Lead: Mr. Giovanni Luca Continanza. CONTEDIL specialises in the execution of civil 

and general constructions, seismic retrofitting, consolidation works, renovation and 

restoration of historical and / or constrained assets, and construction and renovation 

of residential, commercial, industrial and tertiary construction. In ZERO-PLUS, 

CONTEDIL was responsible of the construction process for the Italian pilot project.  

 

Aetheria Heights 

Lead: Mr. Michalis Sammoutis. Aetheria Heights was established in 2014 with the 

main objective to develop high-quality and innovative settlements in Cyprus and 

other countries in the region. In ZERO-PLUS, it was the main contributor for data 

collection and coordination of construction phase for Cypriot pilot project. It also 

participated in the development of integration procedures and supported the 

development of optimum economic design.  
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Joseph Rowntree Housing Trust (JRHT) 

Lead: Mr. Owen Daggett. JRHT is a Housing Association and registered charity 

providing a range of housing, care homes, retirement and supported housing. JRHT 

owns a total of 2,500 homes in Northern England. In ZERO-PLUS, as part of its role 

to provide affordable homes, JRHT was responsible for the British pilot project 

dwelling, and has participated in the development of integration procedures, in 

addition to providing support to the development of optimum economic design. 
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Annex V The CWA process 

The ZERO-PLUS partners proposed to develop a CWA towards Near Zero Energy 

Buildings and Settlements. Unfortunately this proposal was not pursued further 

during the implementation of the ZERO-PLUS project due to lack of funds.  

 

Detailed description of the CWA process (CEN-CENELEC, 2014): 

A CWA is a document agreed by the participants of a Workshop, which is designed 

to meet an immediate need and form the basis for future standardization activity. The 

stakeholder involvement limits itself to those directly interested in the subject. The 

direct participation of interested parties and the rapid development opportunities 

offered by a CWA are considered to be particularly attractive for European research 

projects (FP7, Horizon 2020) which have to deliver within the duration of their project 

lifetime. Although a CWA is developed outside the normal CEN/CENELEC technical 

body structure, it is important to ensure the coherence of all the different 

CEN/CENELEC deliverables in order to protect the credibility of European 

standardization. Therefore a CWA shall not conflict with a European Standard 

The proposal of a new CWA leads to the creation of a new Workshop. However, the 

development of a new CWA might also be proposed within an existing Workshop.  

 

In any case, the proposer of a CWA shall prepare a draft project plan, a self-

assessment an analysis of the degree of interest in the subject in different European 

countries and amongst different stakeholders.  

 

The project plan shall set out the process by which new participants can join the 

Workshop up to and including the end of the drafting phase.  

 

All the elements of the adopted project plan shall be respected by all Workshop 

participants.  

 

CWAs shall be developed in English, unless other development languages are 

specified in the project plan.  

 

The kick-off meeting shall take place at least 30 days after the publication of the 

project plan on the CEN/CENELEC web site(s). Any comments received during this 

period shall be considered with the Secretariat and the Workshop proposers.  
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The kick-off meeting shall be held in the country of the CEN/CENELEC (national) 

Member holding the Secretariat, unless otherwise agreed (in short anywhere if we 

can have a reasonable number of active participants) 

At the kick-off meeting the Workshop Chair is appointed and the project plan is 

approved by agreement of the participants 

 

Responsibilities of the Chair and the Secretariat  

The Workshop Chair shall be responsible for ensuring that the development of the 

CWA is in accordance with the agreed project plan and requirements and respect the 

consensus based process, 

 

Co-existence of Workshops and technical bodies in the same domain  

Workshops can sometimes operate in the same domains as CEN/CENELEC 

technical bodies, especially if they are linked to research projects. In these cases, the 

following provisions shall apply:  

 The Workshop shall report regularly to the relevant CEN/CENELEC technical 

body, either in person or by correspondence, highlighting the most important 

issues and any possible conflicts that arise.  

 The CEN/CENELEC technical body may also request the Workshop 

Secretariat to provide any specific information it might require and has the 

right to send one representative to Workshop meetings as an observer, free 

of charge.  

 On publication, the CWA shall be submitted to the relevant CEN/CENELEC 

technical bodies for assessment, with a view to possible transformation into a 

European Standard or other CEN/CENELEC deliverable.  

 

Commenting phase  

When the Workshop Chair determines that the Workshop participants have reached 

agreement on the draft text of the CWA, the drafting stage is complete.  

If the CWA is in the same domain as an existing CEN/CENELEC technical body, the 

draft CWA shall be sent to that technical body for comments at the same time as it is 

sent to the Workshop participants.  

An open commenting phase is highly recommended for all Workshops, as a means 

of enhancing the transparency of the Workshop process. The intention to conduct an 
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open commenting phase should be included in the project plan, but this does not 

preclude the Workshop participants agreeing to do so at a later stage.  

 

The Workshop Chair shall decide when the Workshop participants have reached 

agreement on the final text of the CWA, on the basis of the comments received and 

any further consultation that has taken place, at which point the CWA is approved.  

 

The CEN/CENELEC (national) Members shall notify CCMC on whether they will 

make the CWA available in their national territories and in what way.  

 

A CWA does not have the status of a European Standard or HD (as defined in EN 

45020:2006) so there is no obligation on the CEN/CENELEC (national) Members to 

withdraw any national standards that are in conflict with it. 

A CWA shall be withdrawn immediately on the publication of a European Standard 

(and HD for CENELEC) with which it is in conflict.  

CCMC shall circulate the decision related to the confirmation or revision of a CWA to 

the CEN/CENELEC BT(s) for information. 

 

 

 


