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Publishable executive summary
The findings documented in this deliverable are relevant for the development of the demonstrator of the
e–Marketplace. P2Endure offers a holistic solution differing from competitors. The draft of the platform is
designed to collect and filter information based on BIM models in order to support the buying,
prefabrication and making processes related to building components for deep retrofitting.
Furthermore the involvement of different stakeholders is organised at an easy–to-handle level and the
efficient and effective communication about projects’ details is realised. The realisation and production of
the operating platform including the involvement of important stakeholders as the building supply
industry is not foreseen in P2Endure. Nevertheless, the analysis of applicable business models shows
promising opportunities for a later start-up business. This is following current multi-channel distribution
ideas discussed currently with growing acceptance in the building supply industry.

Figure 1: scheme P2Endure e-Marketplace, ©3L

Nevertheless the added value of the P2Endure e-Marketplace for different stakeholders from real estate
developers, designers, engineers, building owners to construction companies is the key to a successful and
sustainable implementation. The USP of the platform is the holistic offer including the preparation of a
localised pre-fabrication from the perspective of the above mentioned members of the group of
stakeholders.
Chapter 2 - Analysis of the Existing Platforms summarises the generic scope of the deliverable
giving an insight in current developments in market diffusion strategies of the construction
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market developed or demanded by the building supply industry. It contains the idealistic benefits survey
of a BIM based platform for all stakeholders. The vision is the ‘Building Amazon’ a holistic platform
operating in the field of building supply and retrofitting. The demonstrators’ values and its benefits for all
market partners are described. This section introduces e-Marketplaces and its functionalities in general,
the difference between e-Marketplace and e-commerce, and reasons for their late adoption in the
construction industry. Additionally, chapter 2 offers an overview of the initiatives undertaken in EU
projects aiming at fostering the transition to e-Marketplaces at many levels and in several industries. Such
initiatives include PaaSport, MOBiNET, WaterInnEU, AppHub, AutoMat, and Proficient. Lastly, section 2
identifies possible e-Marketplace models that could be suitable to the needs of P2Endure.
Chapter 3 - Expected Functionality Of The e-Marketplace is focusing on the impact and interaction of the
P2Endure platform created by stakeholder needs. The interaction is organised from two different sides
following the client and the SME driven demands. The partners from the building supply industry are
involved in service and logistics. The current demand of the single project is identified by the precise
project data and the qualified identification of needed components by filtering of BIM data.
The platform allows tendering, buying and contracting on basis of the available information. It gives a
decision support for the client based on time, costs and facility management aspects and helps to
organise the site logistics including pre-fabrication at the local factory.
Chapter 4 is giving an insight on the BIM based holistic and systemic approach. The P2Endure eMarketplace is characterized by the integration of different components into one system. Six steps were
shown for describing the system. First, the user loads his ‘as is BIM’ model into the front-end display of the
P2Endure e-Marketplaces. In the second step, this model is presented in the front end of the eMarketplaces. In addition to the ‘as is BIM’ model the user is also shown the energy and thermal data of
his model. The e-Marketplace products which can be used for the renovation are also shown in the frontend display. In the third step, the user can add these products to his ‘as is BIM’ model. In the subsequent
process step a new calculation of the thermal and energy data is carried out. The parameters of the
selected products are added to the original ‘as is BIM’ model data (process step 5). Finally, the calculated
data are displayed again in the front-end of the P2Endure e-Marketplaces. Using these data, the user can
easily identify the thermal and energetic potential (and cost savings) of the renovation.
The P2Endure e-Marketplace with the integrated parametric modeller offers the user the possibility to
calculate his renovation project energetically. The result of the calculation reflects a comparison of the
existing values and the new values.
For this purpose, product solutions are made available within the e-Marketplaces. As already
indicated (chapter 4.1.3), these individual products must be described as precisely as possible
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by the manufacturers. This information includes, for example, product prices, design parameters and
(where applicable) maintenance values. Without the description of the products, they cannot be
implemented in the P2Endure e-Marketplace.
Chapter 5 introduces the local factory organization integrating the P2Endure 4M approach as part of the
e-Marketplace. A generic four step implementation plan is elaborated that can be adapted according to
the district characteristics and defined requirements for the production of specific PnP solutions.
Furthermore, this section gives an insight in the potential value and sustainability aspects that are
achieved by local factory concept integration.
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List of acronyms and abbreviations
B2B

Business-to-Business

B2C

Business-to-Consumer

BIM

Building Information Model

CO2

Carbon Dioxide

CRM

Customer Relationship Management

CSO

Collective Self-Organized

EEB

Energy Efficient Buildings

e-Marketplace electronic marketplace
ERP

Enterprise Resource Planning

EU

European Union

HVAC

Heating, Ventilation, and Air Conditioning

ICT

Information and Communications Technology

IDRP

Innovative deep renovation product

IFC

Industry Foundation Classes

JiT

Just in Time

KPI

Key Performance Indicator

LCA

Life Cycle Analysis

LCC

Life Cycle Cost

MEP

Mechanical, Electrical and Plumbing

OEM

Original Equipment Manufacturer

PM

Project Management

PnP

Plug and Play

RLLL

Real Life Learning Lab

R&D

Research and Development

SEA

Search Engine Advertisement

SEO

Search Engine Optimisation

SME

Small Medium Enterprise

USP

Unique selling proposition

4M

Mapping, Modelling, Making, Monitoring
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1. Introduction

Figure 2: existing and future approach in building sector

The building supply industry was following a single distribution channel for decades successfully. The
basic idea was to deliver products via a wholesale and not directly to the client. The building supply
industry profited from the wholesale and the craftsmen consulted the client in the product application.
The industry was not concentrated that much on sale activities as focused communication is a minimum
requirement looking for end clients. A good basis for communication is BIM application in order to steer
and monitor project development processes and the objective of the parametric modeller is to ease the
use of data for P2Endure.
Nowadays the ‘younger’ client (18-40 years following a survey worked out by OC&C strategy consultants)
is interested in product features and qualities that enable him to make decisions and create a demand on
adjusting diffusion strategies:


Other partners as wholesale and craftsmen are continuously losing their decision making competence
and influence;
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The building supply industry has to develop more client oriented advertisement and sales support
which is realised by intensive use and development of online services;



Focusing on the P2Endure targeted deep renovation market the complexity of the offer in terms of the
technical demand, the composition of the holistic offer expected by the client and total warranties
obligations is quite big and there is a need for creating a fixed network of partners involved. They
have to be organised and supported at the highest level of efficiency and effectiveness.

As Prof. Dr. Tobias Kollmann from University of Duisburg states in his lectures about the relevance of eMarketplace offers the survey of the motivation and the successful implementation of an e-Marketplace
offer is directly related to an identified coordination leakage in the regular business model. In terms of
deep renovation projects the coordination gap exists in almost all project phases of different extents.
If the quality expectation of clients is a benchmark the fixed cost, delivery time and quality delivered as
ordered describes the most important issues. There is a lot of improvement potential that might be
covered by an enhanced e-Marketplace solution assuring the above mentioned 3 basic quality
expectation fields.
Definitely there is a change atmosphere in the market based on the ‘grown-up’ client demand and at the
same time appropriate offers are required that cover the needs of the client to find a holistic solution and
no single product offers at different portals. The ‘Building Amazon’ provides a vision and a working title
for this enhanced offer matching with current market needs. The idea is to offer components that enable
push marketing as an addition to pull marketing offers and follow the multi-channel distribution concept.
E.g. at ‘Amazon’ you will find almost everything -products- and if they don’t have a product at their
platform they realise the clients’ wish by organising market partners under the umbrella of one brand and
one portal. The holistic offer is accepted by the client and leads to a certain price elasticity: Even knowing
that single products are expensive there is a tension caused by comfort of operation and warranty and
handling features that are well known and accepted. Unfortunately this concept is not working for
P2Endure needs. The ‘Amazon’ sample stands for a horizontal e-Marketplace offer where a large number
of products are provided by a large number of suppliers organised at a horizontal hierarchy level. For
building products the offer has to cover the whole value chain from designing the solution, identifying the
right products for building components, organising the assembly process and realise the solution on site.
A ‘Building Amazon’ is typically demanding a vertical marketplace structure following another hierarchy
and organisation: Vertically organised marketplaces are aiming to provide a branch specific
and specialised offer that covers the whole value chain. This is complex but promising in terms
of creating the maximum profit out of a single project. To realise a vertical marketplace it is
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important to identify a limited number of partners that offer services and products. This definition is
definitely in line with the product project matching vision of P2Endure.
The findings documented in this deliverable are relevant for the development of the demonstrator of the
e–Marketplace. P2Endure offers a holistic and systemic solution differing from competitors.
The draft of the platform is designed to collect and filter information based on BIM models in order to
support the buying,
prefabrication and
making processes
related to building
components for deep
retrofitting and to run
and monitor energy
consumption
scenarios and life
cycle surveys at the
same time.
Figure 1: scheme P2Endure e-Marketplace, ©3L

Furthermore, the involvement of different stakeholders is organised at an easy-to-handle level and the
efficient and effective communication about projects’ details is implemented. The realisation and
production of the operating platform including the involvement of important stakeholders as the building
supply industry is not foreseen in P2Endure but the analysis of applicable business models shows
promising opportunities for a later start-up business that is following current multi-channel distribution
ideas discussed currently with growing acceptance in the building supply industry.
The business model idea developed contributes to a multi-channel distribution concept that is slowly
adapted by the conservative building industry. The offering part of the market is related to service and
product stakeholders that provide single solutions as e.g. architects and component developers. The
demanding part is the client asking for holistic offers and turnkey like structures. Especially the demand
part has to be served at a higher level compared with competitors in order to raise the acceptance and
the frequency of use. This frequency of use combined with frequency of closings and other business and
buying related activities allows running the P2Endure e-Marketplace in the build-up and
running phase. Nevertheless there is a huge variety of e-Marketplace platforms that has
already been developed in EU funded projects and synergies with existing e-Marketplaces in
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E2B PPP are looked for. The following Chapter 2 Analysis Of Existing Platforms will analyse functionalities
and possible synergies. Chapter 3 Expected Functionality Of The e-Marketplace focuses on the application
and the demand of the stakeholders. Chapter 4 P2Endure e-Marketplace: Mode Of Operation is describing
the technical operation of the parametric modeller. Chapter 5 Making Process Integration Following The
4M Approach outlines the localised prefabrication process generated by the help of the parametric
modeller. Chapter 6 Development Of A Business Model Concept illustrates the options how to fund the
development and running of the e-Marketplace in principal. This aspect will be developed in detail in WP5
in D5.3 and D5.4 due at M24 and M30 both updated at M48.
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2. Analysis of the existing platforms
2.1 Introduction
An online marketplace (or e-Marketplace) is a web-based system that provides information on products or
services, encouraging collaboration among trading partners across a selection of industries. Whether all
e-Marketplaces are e-commerce, not every e-commerce is e-Marketplace. The most relevant differences
between e-Marketplaces and traditional e-commerce models are:


Unlike traditional e-commerce, e-Marketplaces don’t buy any products, taking smaller financial risks
achieving economies of scale faster.



e-Marketplaces gather a greater number of vendors and of product categories than traditional ecommerce websites. This way, it is possible to create more efficient and detailed filter categories to
help users in refining their search for products.

e-Marketplaces can be vertical or horizontal, depending on if they operate on a specific industry or
among many industries. Therefore, vertical e-Marketplaces are more focused and allow refining users’
search easier than horizontal e-Marketplaces. However, within vertical marketplaces it is very hard to find
for services that do not fall exactly in a specific industry.
With respect to other industries, the construction industry has been a late adopter of e-Marketplace and
e-commerce in general. According to Schonherr et al1, this resistance to change is due to several factors,
including:


A high degree of fragmentation in the industry, that make communication in the construction process
quite complex;



A relative low level of standardization in the design that makes every project unique.



An inadequate preparedness of the work force to new technologies.

Nevertheless, Bhutto et al2 pointed out that the construction industry attitude towards e-commerce is
positive and that there is a number of ongoing models and initiatives to bring the construction processes
on-line. At the same time, external internet organisations see a huge potential in construction eMarketplace.

Schonherr, I., Alarcón, L. F., & Maturana, S. (2007). Quantifying the benefits of using e-marketplace in
construction companies. Proceedings IGLC-15, July 2007, Michigan, USA
2
Bhutto, K., Thorpe, T., & Stephenson, P. (2005). E-commerce and the construction industry. Proceedings of
the 21st Annual Association of Researchers in Construction Management, 1345-1353.
1
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2.2 e-Marketplace in EU funded projects
Several initiatives undertaken in EU projects aim at fostering the transition to e-Marketplaces at many
levels and in several industries. The following section lists some EU projects carrying out such initiatives,
which are worth of consideration in the light of the objectives of P2Endure.
FP7 – 605193 – PAASPORT (A Semantically-Enhanced Marketplace Of Interoperable Platform-As-A-Service
Offerings For The Deployment And Migration Of Business Applications Of SMEs)
Project description
The 36-month PaaSport project focuses on resolving the application portability issues that exist in the
Cloud PaaS market through a flexible and efficient deployment and migration approach. To this end,
PaaSport is combining Cloud PaaS technologies with lightweight semantics in order to specify and deliver
a thin, non-intrusive Cloud-broker (in the form of a Cloud PaaS Marketplace), to implement the enabling
tools and technologies, and to deploy fully operational prototypes. With the support of the participating
associations, PaaSport will enable European Cloud vendors to roll out semantically interoperable PaaS
offerings leveraging their competitive advantage and the quality of service delivered to their customers,
making their offerings more appealing and improving their outreach to potential customers, particularly
the European software industry. PaaSport will also facilitate European Software SMEs to deploy business
applications on the best-matching Cloud PaaS and to migrate seamlessly these applications on demand.
Therefore, PaaSport contributes to aligning and interconnecting heterogeneous PaaS offerings,
overcoming the vendor lock-in problem and lowering switching costs. From a business perspective,
PaaSport aims at lifting the barriers that cause the vendor lock in problem, thus empowering Cloud
customers and Cloud application developers (in particular, European SME Software vendors) and allowing
them to choose freely the Cloud PaaS offering that fits to their needs best. PaaSport is expected also to
empower the position and encourage the entrance of European SME Cloud vendors, in an emerging
market, which is currently dominated by American colossi, such as Google and Amazon. In order to
maximize the communities awareness and adoption of the PaaSport results, the PaaSport partners
(mainly the participating Software SME Associations) are following a European -wide dissemination
strategy. Led by the German ICT Federation BiTMI, the PaaSport consortium consists of twelve (12)
partners, from eight (8) EU member states and associated countries, i.e. Germany, Sweden, Latvia, Turkey,
Greece and Cyprus.
Weblink: http://enterprise.paasport-project.eu/
e-Market place description: The innovative PaaSport Marketplace Infrastructure for semantically
interconnected Cloud PaaS offers and facilitates the publication and advertisement of
available Cloud PaaS offerings, the identification and recommendation of the best matching
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PaaS offering, and the seamless business application deployment and migration. The PaaSport
Marketplace consists of three core components:
1.

The PaaSport PaaS Offerings Recommendation Layer (R2.a) that facilitates the discovery, short-listing
and recommendation of the most suitable and appropriate PaaS offering (registered at the PaaSport
Marketplace), based on the semantic profile of the application to be deployed;

2.

The PaaSport Governance and Monitoring Layer (R2.b) that implements the core management
functionalities offered by the PaaSport platform, such as the management of the registered PaaS
offerings, as well as the monitoring and the lifecycle management of the deployed applications;

3.

The PaaSport Persistence and Execution Layer (R2.c) that puts in place the infrastructure that allows
the registration of the PaaS offering at the PaaSport Marketplace and the registration of the semantic
profiles of the deployed applications.

Moreover, the PaaSport Marketplace Infrastructure integrates a set of configurable and adaptable (to the
user’s context) front-ends that support seamless interaction of the users with the PaaSport functionalities.

Figure 3: homepage PaaSport

FP7 – 318485 – MOBINET (Europe-Wide Platform for Cooperative Mobility Services)
Project description: MOBiNET will develop, deploy and operate the technical foundations of an open,
multi-vendor platform for Europe-wide mobility services. Key MOBiNET innovations address the barriers
to cooperative system-enabled service deployment, including the lack of harmonized services; availability
of communication means; inaccessibility and incompatibility of transport-related data;
fragmentation of end-user subscription; proprietary technologies in user devices; etc. MOBiNET
will develop solutions for both business (B2B) users and end (B2C) users (drivers and travelers):
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A comprehensive directory of Europe-wide mobility and transport-related data and services;



An e-Marketplace as an e-commerce network linking end users, content- and service-providers;



Single sign-on MOBiNET membership;



Membership of the MOBiNET B2B Provider Community enables providers to add third-party content
and services contract-free to their own products;



A platform-independent agent on end-user devices, including access to a MOBiNET Service Directory
and an intelligent communication & connectivity manager that hosts end-user services;

The project will develop both a service development kit to enable easy creation of MOBiNET user services
and a set of uniform reference services suitable for Europe-wide deployment, including "eco-traffic
management-as-a-service" and a multimodal traveller assistant. The MOBiNET platform facilities will be
hosted as cloud services available to the provider community, and will be operational early during the
project. These facilities will be taken up at a group of diverse pilot sites that will validate MOBiNET in
trials aimed at learning from operators' and users' experience how to create, deploy and operate services
in a Europe-wide platform.
Weblink: http://www.mobinet.eu
E-market place description: MOBiNET offers solutions for business users (B2B and B2C) including a
comprehensive directory of mobility and transport-related data and services across Europe and beyond:


Advertise your business in the Service Directory and get Europe-wide visibility to expand your
customer base



Easily find and access transport & mobility-focused contents and potential business partners across
Europe to expand your business.

MOBiNET fosters both horizontally and vertically approach and an e-commerce network linking providers
and users of contents and services:


Sell and purchase travel & transport-related services and data to/from a wider Europe-scale customer
base



Interface with and integrate third party services & data to enhance your service offering



Benefit from a technology-agnostic & privacy protection framework, data quality assessment &
certification features



Develop new mobility services using the toolkit defined in MOBiNET including the technical
components required.
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Figure 4: MOBiNET platform

H2020– 641821 – WATERINNEU (Applying European market leadership to river basin networks and
spreading of innovation on water ICT models, tools and data)
Project description: WaterInnEU’s primary vision is to create a marketplace to enhance the exploitation of
EU funded ICT models, tools, protocols and policy briefs related to water and to establish suitable
conditions for new market opportunities based on these offerings. WaterInnEU will build upon existing
knowledge bases and platforms developed in previous projects but will provide new concepts,
connections, and components that are essential for a marketplace to work.
The primary goals can be detailed in five major objectives:
a)

Gather the outcomes of previous European funded projects, and contribute to their dissemination and
exploitation to be used as an instrument for supporting the implementation of the Water Framework
Directive.

b)

Assess the level of standardization and interoperability of these outcomes as a mechanism to
integrate ICT-based tools, and incorporate open data platforms and generate a palette of
interchangeable components that are able to use the water data emerging from the data sharing
processes and data models stimulated by initiatives such as the INSPIRE directive.

c)

Create the marketplace as a service: a forum formed by water research projects
representatives, stakeholders in the water domain, and companies (in particular SMEs),
who are capable of moving current products into the market and offer them to, for
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example, river basin managers, at different levels. The user segment will mainly benefit from the
capability of the water partnerships (e.g. the Global Water Partnership), in bringing together a wide
variety of water sector stakeholders and practitioners such as decision makers, public and private
users, local, regional and international entities, and multidisciplinary stakeholders.
d)

Build an open virtual marketplace that includes the Water Knowledge Portal of projects and research
(WISE-RTD), a user feedback facility and a success stories portfolio, additionally to the current tools
and policies lists.

Weblink: https://marketplace.waterinneu.org/en
E-market place description: WaterInnEU offers tools, products, services and training on a single website. It
is a market led innovation platform that screens the most relevant products and services for River Basin
Management and accelerate their uptake.

Figure 5: WaterInnEUMarketplace

H2020– 645096 – APPHUB (AppHub, the European Open Source Marketplace)
Project description: Many software engineering and cloud computing are developed in open source in
order to implicitly avoid the curse of the European science paradox ‘we are good at science but poor at
exploitation’ but fail because they lack adequate support and strategy. Open source provides an efficient
framework for cooperation and IP management and that makes it indeed a powerful enabler for
collaborative innovation. It is wrong however to assume that making the source available
automatically attracts contributors and grants immediate market access. Open source as a
convenient process is not the same as open source as a business strategy.
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The aim of this project is to support the market outreach strategies of EU-supported open source by
launching AppHub, the European open source market place. AppHub is a service platform that will help
the market to seamlessly identify, position and implement the software outcomes of these projects. The
partners that will develop, run and promote AppHub over this two-year project and beyond combine
unparalleled expertise in open source community management, EU research projects and a breakthrough
technology in software asset management.
Weblink: www.apphub.eu
E-market place description: AppHub helps the market to seamlessly identify, position and implement the
software outcomes of your projects. The partners that run and promote AppHub combine unparalleled
expertise in open source community management, EU research projects and a breakthrough technology
in software asset management. A key objective of AppHub is to foster adoption of open source projects by
making them trustworthy, easy to find, and easy to download and run. AppHub provides open source
project software as cloud-ready packages that can be executed by a broad range of cloud service
providers. The open source software great shopping mall will also help accelerate open source adoption.
AppHub provides a distribution channel to facilitate the connection between EU-supported open source
projects and their potential markets. AppHub helps develop efficient community support to EU-supported
open source projects and open source SMEs in general, but note that, while initially concentrated on EUsupported and open cloud projects, AppHub is open to all open source software.

Figure 6: AppHub store
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H2020– 644657 – AUTOMAT (Automotive Big Data Marketplace for Innovative Cross-sectorial Vehicle
Data Services)
Project description: Inside today's vehicles ~4000 CAN-Bus signals/sec are processed in comparison to
very few signals in smart phones and alike. This large amount of continuously gathered vehicle data
represents major big data business potentials, not only for the automotive industry but in particular for
cross-sectorial industries with interdisciplinary applications. With today's proprietary approaches focusing
on bringing services into vehicles and the applied ignorance of customer privacy concerns, this major
business potential is still locked because the automotive industry was not yet able to establish an open
service ecosystem equivalent to the ones in the smart phone industry.
The core intention of the AutoMat project is to innovate an open ecosystem for Vehicle Big Data,
materializing in the form of a cross-border Vehicle Big Data Marketplace that leverages currently unused
information gathered from connected vehicles. The interface to the marketplace is derived from a
Common Vehicle Information Model that makes mined and anonymous vehicle data from various OEMs
accessible to cross-sectorial service providers. With the huge amount of volatile data from vehicles, the
AutoMat ecosystem heavily builds upon current trends in Big Data. Exemplary service scenarios, driven by
service providers dedicated to generate concrete businesses from the AutoMat ecosystem, are developed
in the context of meteorological data based hyper local and extended innovative enterprise service
domains.
By defining an open value chain, the proposed AutoMat ecosystem enables and stimulates parties from
different sectors to focus on their core businesses and to excel collaboration with other partners. AutoMat
therefore may serve as incubator for new business opportunities strengthening Europe's position as
provider of innovative cross-sectorial and cross-border Big Data services. An Open Service Contest based
upon the AutoMat Big Data ecosystem actively stimulates the latter aspect during the project.
Weblink: www.automat-project.eu
E-MARKET PLACE DESCRIPTION: The AutoMat marketplace is built on the idea of creating an open
ecosys-tem for provisioning of manufacturer and service provider independent vehicle data, a single point
of data access for service providers via of the marketplace.

P2ENDURE D2.5 – Set-up of an e-Marketplace

page 19 - 70

Figure 7: AutoMat scheme

FP7 - 312219 – PROFICIENT (SME network business model for collective self-organised processes in the
construction and retrofit of energy-efficient residential districts)
Project description: The subject of the Proficient project funded under the FP7 program ‘Energy efficient
Buildings’ (EeB), is Collective Self-Organized (CSO) housing. In CSO housing, a group of individuals
organize themselves to realize their housing project, either newly built or retrofitted. The aim of the
Proficient project is to facilitate and promote CSO housing for energy-efficient neighbourhoods, creating
new business opportunities for SMEs.
The work in the project is structured according to the needs and offers of three main stakeholders in a
CSO process: end users, SMEs and municipalities. The Proficient team has developed a web-based ‘CSO
housing platform’ offering information and tools for each of these three stakeholders.
The three main stakeholders are:
1.

End users, which we assume to have organized themselves into a CSO group. With their desire to build
or renovate a building, they represent the demand side of a virtual marketplace. For this stakeholder,
a number of tools were developed such as organizational instruments (social media forum), a tool
offering a first calculation of total cost of ownership of their building, checklists of requirements and
financial and regulatory information.

2.

A number of SMEs that may include an architect or process facilitator, but that also include SMEs like
brick layers, carpenters, and installers that have organized themselves into an SME
network like a guild. With their ability to construct or renovate buildings, they represent
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the supply side of the virtual marketplace. As a group with all required expertise, the SME network
offers an alternative to large construction firms that do not have the flexibility to satisfy the specific
needs of a CSO group. For this stakeholder, the CSO housing platform offers an organizational
platform as well as a number of organisational models, tailored to the needs of CSO. In addition, an
optimized business model for CSO housing was developed, but details are not offered on the CSO
housing platform due to its proprietary nature (rem: 3L is the owner of the copy right).
3.

A land owner or building owner, often a municipality, offering a plot of land or a building to renovate
in a supporting role.

The three stakeholders can meet in a virtual marketplace, where demand and supply can be matched. To
facilitate a successful interaction between the stakeholders, the platform offers a number of
functionalities, of which the main one is the Configurator, where municipalities can offer plots of land,
onto which end users and architects can upload designs of dwellings. They can then assess the look of all
dwellings on the plot in the actual environment (taken from GIS-Geographic Information System data). In
addition, an EeBB (Energy efficient Buildings Benchmarking) tool is downloadable and an Energy
optimizer tool if available to generate an optimal package of energy efficiency measures, e.g. using the
IFC output file from a CAD design.
Weblink: http://www.proficient-project.eu/ - (The CSO platform can be found at http://cso.house/)
E-market place description: SMEs are looking for new business opportunities, acting as an alternative to
large construction companies. PROFICIENT platform aims to facilitate CSO housing, helping to organize
CSOs and SMEs and bring them together in an e-Marketplace PROFICIENT platform is organized
according to the CSO housing process and involved stakeholder. In the next process flow, information and
tools are provided to help stakeholders in the development of setting up a CSO housing organization, and
support them throughout the implementation and operation stage. First selection is between new
construction of housing or renovation of resided housing. An analogy with a traditional marketplace, i.e. a
physical location where sellers and buyers meet up, bargain and come to a mutual agreement (deal); the
e-Marketplace is offering the same function, but on a virtual platform. The principle is that, divided into
various stands, merchants and suppliers can offer their products for sale. Therefore, one stand is offering a
variety of plots of land for sale by various owners and suppliers. Another stand focuses on sustainable
energy solutions. Suppliers are enabled to sign in to the e-Marketplace, by filling out company details,
service area, and detailed description of the product or service for sale. Suppliers/merchants also asked if
they are willing to participate in a consortium, for offering costumers an integrated solution.
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Figure 8: CSO housing platform ‚Proficient‘

2.3 Limits and recommendations for P2Endure
As presented in subsection 2.2 a wide array of e-marketplaces have been developed within EU-funded
projects, covering the needs of diverse industries. Even if none of the presented platform fits the purposes
of P2Endure exactly, there are chances to establish interesting connections with existing platforms. For
example, the P2Endure e-marketplace could cooperate with the Proficient platform, where Collective
Self-Organized (CSO) housing are virtually put in communication with SMEs to build new / retrofit existing
energy-efficient neighbourhoods.
Further recommendations concerning the alternative models for the P2Endure can be summarised as
follows:
1.

Businesses are collected in a database and organized by categories. Users have the chance to make
detailed and refined searches, benefiting from the amount of information stored in the database (e.g.
Yellow Pages).
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2.

Business information is organized following a tree structure. Users have to enter specific information
from a drop-down menu and receive possible solutions as a direct output.

3.

The Business model idea developed within P2Endure – as described in chapter 6 contributes to a
multi-channel distribution draft that is slowly adapted by the conservative building industry. The
offering part of the market is related to service and product stakeholders that provide single solutions
as e.g. architects, component developers. The demanding part is the client asking for holistic offers
and turnkey like structures. Especially the demand part has to be served at a higher level compared
with competitors in order to raise the acceptance and the frequency of use. Especially this frequency
combined with frequency of closings and businesses allows running the P2Endure e-Marketplace in
the build-up and running phase.

4.

Additional features covering energy issues and LCC and LCA aspects are supporting the acceptance at
client level – as in section 4.
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3. Expected functionality of the e-Marketplace
3.1 Description of expected functionalities from the perspective of the applying
stakeholders
In addition to the technical development parameters dealt with in Chapter 4 this part is focusing on
customer demands that have to be covered by the functionality of the P2Endure e-Marketplace. The
objective of the P2Endure platform is to offer a holistic solution for deep renovation projects. The
processes behind the platform are based on the 4M approach developed in P2Endure –see explanation
under the following headlines. The solution is created involving different stakeholders and data delivering
institutions. There is a variety of SMEs involved in the creation of the offer. Fragmented offers of different
craftsmen have to be combined for a turnkey solution consisting of products or components provided by
the building supply industry and/or joined together at the local factory and supporting services as design
and engineering provided by architects and engineers and the building supply industry related to product
application. BIM is a core application as creating a standard for data exchange, filtering and
communication. The platform is offering a supply chain integration as a support for involved SMEs and an
information exchange offer at the same time at the client level. The e-Marketplace includes the
parametric BIM modeller. The modeller is implemented and deployed for the demonstration cases. With
the application of the modeller -see Chapter 4 for details- parameters of the respective P2Endure
products can be added to the existing BIM analysing the difference in performance.

3.2 Features related to energy consumption
Additionally a validation of reduced use of net primary energy lowered embodied energy, reduced
renovation cost and time is realised. The replicability and scalability of PnP prefab solutions, the improved
indoor environment quality related to the regular BIM model are proofed. It is an end client and customer
need that the concept and the proof of reduced disturbances for inhabitants during renovation is taking
into account at the same time crating the P2Endure concept for deep renovation.
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3.3 The platform concept
Project demand
Mapping is applied in order to collect and store all needed information about the project. The objective is
to identify the demand, check the feasibility and promote decision making based on technical and
economical and long run performing aspects. The client should be enabled to place a go/no-go decision
based on the P2Endure analysis.
Components for Deep Renovation
Modelling is needed to shape the project related to specific needs and identify the products that are
combined for the solution. There is an existing selection of P2Endure components that help to ease the
deep renovation process as they contain an embedded added value for all stakeholders. Furthermore,
they support the modelling activities as they are created as transferable BIM products available in the
P2Endure product library. The library will be created with the support of the building supply industry and
are easily adaptable at BIM modelling systems of any brand. The user demand for entering the platform is
easy to grasp:
A. Create and represent a model in front end and generate and upload an (IFC) data model to the
platform,
B. Apply P2Endure PnP prefab solutions and assign components of the library to the model,
C. Receive qualified feedback with a quantified analysis representing the values of the model related to
costs, energy consumption and costs, energy costs related to use period,
D. Receive automatically generated report and survey of the above mentioned results comparing original
model values with values after P2Endure PnP products’ application.
Service for Deep Renovation
The 4M stepwise approach includes Mapping, Modelling, Monitoring and Making. As the diffusion concept
of the platform is characterised as a direct sale between building supply industry and contractor the
demand for this relationship has changed at several levels. Regularly there is no direct connection
between the building supply industry and the company using the product. The balancing is done via the
wholesale and just salesmen and consultants of the building supply industry are involved in the so called
pre-sale process. This system is changed as the industry is providing the product and the service
knowledge needed for the application directly bound with the platform offer. This service consists of
technical and economical optimisation of product use and creating the library for their
components at the same time. The industry has to be involved in the site preparation and
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planning which is an important part of Mapping activities. Modelling has been mentioned already related
to library production and in case support of modelling architects and engineers for product application.
Regularly Monitoring is out of scope of the supply industry. But as the generation of monitoring
information is possible by participating as a product partner in the platform the information of quality in
performance time is quite valuable for product innovation and qualification issues of the supplier.
Tender/Buy/Contract
The information exchange offer at the client level aggregates tenders by filtering the BIM model and
supports the procurement and the contracting. The stakeholders involved in creating the offer are
working simultaneously in order to fulfil the turnkey needs exhaustively. The client profits from direct
linked relationships between the performing stakeholders as the working time is shortened and the
preciseness is enhanced simultaneously.
Decision support based on a holistic analysis model
In the Modelling phase and based on the tendering results an analysis of a limited number of smart
solutions is provided. At least the covered aspects are costs, validation of reduced use of net primary
energy, lowered embodied energy and reduced renovation cost and time. This tool is quite important to
close the coordination gap and vitalise the platform for a high frequency use. The creation of this added
value will be realised by using the results of the parametric modeller. The information embedded in the
BIM model will be filtered without any support by the client and the report will be automatically created.
It is possible to upgrade the BIM model for other analytics following the scheme below. 4D BIM is
covering scheduling, 5D BIM stands for estimating and 6D BIM deals with sustainability aspects. Facility
management issues are dealt with in 7D BIM. Monitoring as defined in P2Endure is supported by the as
built and as designed overlay of project data covering all performance KPIs.

Figure 9: scheme
multidimensional
planning
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In time delivery to site/Local Factory
Step 3 of the 4M approach is Making. The local factory is a tool to reduce the quality assurance efforts on
site and reduce the economic risk of providing qualified personnel without arranging a smoothly ongoing
production process. Regularly the work on site is demanding and working conditions are quite bad and
instable e.g. in terms of weather conditions. The idea of the local factory is to reduce the efforts for a
manufacturing process under instable conditions caused by weather and other inconsistencies and prefabricate components at the highest extent in sheltered areas near the site. It is unconditionally necessary
that the logistics that are needed to realise an in-time-delivery of components and other parts are
feasible. The parametric BIM modeller prepares a design for manufacturing and assembly (DfMA). It is
important that a virtual company is created including the steering of the prefabrication as a concerted
action with the site installing of the components. The product or component delivery in time is quite
ambitious but the parametric modeller aims to support the creation of the lean production process.

As the features described above are helping the stakeholders in charge for operating and profiting from
the added value of the P2Endure e-Marketplace and parametric modeller at the same time a win-win
situation is realised. The ambition of the platform development is to make the most out of the BIM model
and generate valuable information for different actions. This information is regularly produced and
reproduced in loops for the preparation and the running of construction sites. The functionality
description aims at the validation as a map of duties to balance the existing features of the platform
against the feasible ones. In fact as the platform is meant to be a demonstrator, the collection of available
tools at existing platforms and further available solutions that help to create the mentioned features, will
be analysed and combined to realise the maximum value. In the near future, caused by demographic
change and missing qualification of personnel, lean management processes have to be adapted by the
building industry. The objective is to cover more effective and efficiently the needs of deep renovation
sites with fewer workers and based on a higher quality of work. An important aspect is the enhanced
motivation of the workers in order to engage them at a higher level. One of the biggest problems to solve
is how to overcome the shortage of qualified personnel especially in the complex deep renovation market
segment.
The special role of the local factory and its benefits for all stakeholders is showing a perspective, and the
exchange of data and other important information is a key factor for a successful implemented future
oriented process –see detailed description at Chapter 4. The functionalities urgently needed to close the
existing coordination gaps can be handled by the introduction and implementation of the P2Endure eMarketplace. The technical details are further elaborated in the following chapter.
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3.4 e-Marketplace architecture
The P2Endure e-Marketplace is built in a component architecture. This means that the system consists of
several components which are connected to one another via interfaces and communicate with one
another by the transmission of data. The sequence of the components creates the e-Marketplace process.
The system consists of 6 major components (‘as is BIM’ upload, model presentation, adding the
parametrically described products, configuration of the ‘as is BIM’, calculation of the data, presentation of
the calculated data), according to current development. A description of the process sequence is given in
chapter 4.1.
Due to the structured, loosely encapsulated architecture pattern of the P2Endure e-Marketplaces, an
iterative development of the individual components is possible. Since the components communicate via
interfaces, the development can be carried out without any major influence on the system and thus the
maintenance of the individual components is easier, as well.
The system of e-Marketplaces works according to the 3-tier client-server architecture. The user receives
the necessary information about the interaction with the system via the user interface (front-end) of the eMarketplace (tier 1). After the user has made his/her inputs via the front-end, the information is processed
in the application logic of the system (tier 2). The application logic receives the necessary data for
processing the user input via the connected database (tier 3). The source code of the P2Endure eMarketplaces is published via the online service GitHub. The GitHub system is open source and free of
charge.
With its repositories (i.e. directories managed by GIT), GitHub offers the possibility of collaborative and
agile collaboration. GitHub also supports the separate development of components within a system. This
platform provides optimal conditions for an agile development.
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4. P2Endure e-Marketplace: Mode of operation
This section describes the functionality of the marketplaces and passes through the individual process
steps of the system. Figure 10 provides an overview of the process flow of the p2Endure e-Marketplaces
with the respective process steps. Within these figure the individual process steps are numbered and are
explained in the following section.
The P2Endure e-Marketplace supports the “Making process” in the Making- Mapping-ModellingMonitoring-(4M) process for implementing Plug and Play (PnP) solutions. The e-Marketplace will provide
construction supplier and clients with clear information to quickly understand how to implement or
duplicate a similar 4M based process on their projects. The core of this information is documentation from
the live demonstration projects and the virtual demonstrators. The e-Marketplace will be interfaced with
a BIM-oriented procurement/tendering platform that facilitates multi-criteria decision making for
optimizing different offers to clients. In the implementation of the deep renovation, this platform will
support efficient management of the integrated material with objectives in terms of costs, time and
quality issues. The user is given a detailed review of his renovation projects, based on the materials he has
selected within the e-Marketplaces.
The P2Endure e-Marketplace will also set up a parametric BIM modeller. This modeller is implemented
and deployed for the demonstration cases, presentation of current progress and outcomes of the
demonstration cases in e-Marketplace. With the help of the parametric BIM modeller, various design
options can be configured, showing the implications of user requirements and design preferences both on
energy performance as well as costs (investment and lifecycle costs). Through the parametric modeller
the user has the opportunity to customize his/her ‘as is BIM’ model before starting the renovation process
on the building. The close integration of BIM and the parametric modeller enables a participatory design
with the entire value chain, involving customers, end-users and all providers. The modeller will allow for
the modular combination of the different systems that P2Endure solutions will integrate. This parametric
modeller allows quickly developing different renovation alternatives and comparing these alternatives
based on their cost and energy-saving potentials.

4.1 Mode of operation
The P2Endure e-Marketplace is characterized by the integration of numerous components that unite into
one system. These individual components are shown in figure 10. The individual parts of the system
(marked with numbers in the figure) interlock and allow the user to carry out an energetic
calculation based on his initial model and the addition of the (P2Endure) structural elements to
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the model values. Based on these calculated data, the user can see the expected (energetic, thermal and
financial) values and thus plan his renovation work. As shown in figure 10, the system is divided into the
following process parts:
1.

Upload the ‘as is BIM’

2.

Presentation of the Model in the front end

3.

Configuration of the ‘as is BIM’ data file for energetic calculation

4.

Start calculation of the data

5.

Add the parametrically described P2Endure products to the ‘as is BIM’ model

6.

Front end presentation of the (calculated) data.

Figure 10: Overview of the P2Endure e-Marketplace

The individual process steps as well as their results and interfaces to the adjacent process parts are
explained in detail below.
1. Upload the ‘as is BIM’
The start of the e-Marketplace process is the upload of the ‘as is BIM’ model which is provided by the user.
Via an input mask the user can provide the model to the front-end application of the e-Marketplace. This
BIM model needs to contain the physical and functional characteristics of the building. This information
offers a digital representation of the real facility, including functional systems (HVAC, electrical) and
geometrical elements (walls, roof, windows). The model information is the starting point for the later
calculation by comparing it with the parameters of the added P2Endure products.
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Within this first process step, the ‘as is BIM’ provided by the user is not yet displayed in the front-end but is
merely loaded into the back end of the system. If the model is read in the back end, the further process
steps can be connected. The ‘as is BIM’ is required by the system for the further procedure in two aspects.
On the one hand, the BIM model is prepared for representation in the front end. For this purpose, the data
format must be converted first. The original ‘as is BIM’ building data must be converted into a file format
which is compatible for display in the front-end application. The presentation of the model is marked with
a 2 in the figure 8 and is explained in section 4.1.2. On the other hand, a further data transformation must
take place, which is the basis for the creation of the parametric calculation. In figure 10, this is indicated
by the number 3. This process step is explained in 4.1.3.
2. Presentation of the model in the front end
The presentation of the model in the front-end (number 2 in Figure 8) occurs after the user has deployed
the BIM and the data transformation has been completed successfully in the back end. The transformed
data is forwarded to the front-end.
After the first use of the P2Endure e-Marketplace, the system displays the user's output model. The data of
the BIM are displayed in a three-dimensional model in the front-end of the P2Endure e-Marketplace. The
front-end model representation allows the user to interact with his BIM model. For example, a 360-degree
view is possible or can be increased and decreased.
3. Add the parametrically described P2Endure products to the ‘as is BIM’ model
As shown in Table 1, the products implemented in the P2Endure e-Marketplace are described by
parameters. The table describes the parameters of the multifunctional panel, which is used within the
P2Endure project. This panel stands, out among other things, for a high insulation performance, as well as
a high durability. As can be seen, this panel consists of three layers with two varied materials described by
parameters.
TRC Layer

EPS250

TRC Layer

Conductivity (W/mk)

2

0.034

2

Thickness (cm)

1.40

10

1.4

Emissity

0.9

0.9

0.9

Volumetric mass

2400

28

2400

Specific heat

1000

1000

1000

breathability µ

130

130

130

(kg/m³)

Table 1: Example: Parameters the P2Endure EASEE prefab Multifunctional Panel
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The P2Endure product development partners, who are responsible for the innovation of the respective
solutions, provide the parametric description of their products. In the final e-Marketplace, all product
providers must specify the parameters of their products to make a calculation. A description of the
parameters to be transmitted is given in section 4.3. Within the e-Marketplace, the product descriptions
are stored in a "technology catalogue" and are available for parametric calculation. In the front-end
application, the products are recognizable by clear image representations and by a tabular
representation of the properties for the user.
In addition to the parametric modeller, the P2Endure e-Marketplace provides the user with various
products that can be used as components for the renovation of the building to be built. Within Figure 8,
these products are marked with the number 5.
For the demonstration cases, the products are developed and represented by the respective P2Endure
partners. In the final e-Marketplace, each vendor can make his product available to the potential users.
These innovative product solutions are a starting point for energetic calculation and, if the user decides to
add a new application to his future renovation process. In order for an energetic building simulation to
take place, data requirements must be met. For example, the surface content of the windows must be
known, the glass properties, or the properties of the installed material. A detailed description of the
parameters that are important for the implementation of the products on the e-Marketplace is given in
section 4.3. After the user has made his selection and triggers the calculation, the process for energy and
cost calculation described in 4.1.4 is started.

4. Configuration of the ‘as is BIM’ data file for energetic calculation
The ‘as is BIM’ model provided in process step 1 is prepared for parametric calculation in the third process
step. Since the software program used for the calculation requires a different data format, the ‘as is BIM’
must be converted. This output format must be transformed so that it can be read by the calculation
software. In the ideal case, a consistent exchange of information must ideally implement seamless
communication under various software, making manual and repeated data input unnecessary.
Since there is no satisfactory "out of the box" solution for the transformation between the data formats, TU
Berlin has had to make greater efforts to implement a data conversion. The aim of the transformation
concept is to convert the original building geometry into a format that can be read and evaluated by the
calculation software using transformation rules. The generated building geometry definition includes the
definition of building materials (including glazing) as defined by the original building design. The used
calculation software cannot evaluate the complex building information of the output model. This
information must be simplified during the transformation. The data transforming concept of
the TU Berlin therefore initially presents walls, windows, façades and zones. With the
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successful conversion of the data formats, the process 4, the calculation of the energetic data based on
the building information, can be initiated. This process section is explained in section 4.1.4.
5. Start calculation of the building data
After the transformation of the data is done, the actual calculation of this data can take place. The main
purpose of the simulation is to evaluate the possibilities of design by means of clear criteria. The
comparison of different design variants of the structure represents a significant advantage of the
energetic simulation. The calculation is done by calculation software. This software is a simulation
program for energy analysis and thermal loads of the building. Figure 9 shows the principle of calculation
in more detail. After providing the ‘as is BIM’ by the user, an initial calculation is made based on the
existing building data. The calculation of the initial data of the ‘as is BIM’ is displayed to the user in the
front-end. After the user has looked at his model, including the calculated data in the front end of the
P2Endure e-Marketplaces and made the selection of the e-Marketplace products, a second calculation
takes place. The P2Endure e-Marketplace also allows the user to make a calculation between the ‘as is
BIM’ and products that can be selected on the marketplace. These products are to be found for the user
above the representation of his model. In addition to an image representing the respective product, the
individual solutions are also characterized by a short, tabular description of the properties. As required,
the user can select specific products and integrate them into the subsequent calculation.
The individual products are described by parameters and stored in a product catalogue. These parameters
include, among others, material characteristics (thickness, specific heat, breathability and emissivity)
and/or compositions of the products (for example, windows with single, double or triple glazing).
As can be seen in figure 11 a calculation between several products and the ‘as is BIM’ is also possible.
Based on the initial values of the ‘as is BIM’ or the BIM with additional products, the transformation
described in 4.1.3 is carried out. The simulation is then realised with the help of the KPIs defined by the TU
Berlin for the preparation of the energetic calculation (for example, energy consumption, thermal
comfort, CO2). These parameters are compared with the respective matching parameters of the original
data from the ‘as is BIM’ model. Based on this comparison, for example, calculations on the energy values
achieved as well as the resulting energy and renovation costs can be made possible. With the analysis of
the data, the next process step, the presentation of the data in the front end, can take place.
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Figure 11: Overview of the energy calculation

6. Front end representation of the calculated data
After the data have been calculated, the representation of this data can be done in the front end (number
6 in figure 10). The visualization of the calculated data is presented to the user by the use of a dynamic,
interactive implementation. The output format of the calculated data cannot be used to display this.
Therefore, they must first be converted and made compatible for display in the front-end. The
presentations include energy (for example, energy savings per year), thermal (for example temperature,
CO2) and monetary balances (for example cost savings per year). By adding or removing the eMarketplace products to the ‘as is BIM’ model, the user can get an overview of the resulting values. The
values from the output model are always displayed in comparison to the new calculation values with the
e-Marketplace products.
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4.2 KPIs for the energy calculation
The P2Endure e-Marketplace with the integrated parametric modeller enables the user to do an energetic
calculation of his renovation project. This calculation can, on the one hand, be performed on the already
existing ‘as is BIM’ model. On the other hand, the e-Marketplace also offers the user the option to start a
calculation of the existing model, including new construction elements that can be selected on the
marketplace. The result of the calculation reflects a comparison of the old values and the new values. To
make the user more aware of individual products, the essential values are tabulated on the front-end
application.
In general, KPIs are used for calculations of energy consumption and thermal properties over a period of
time. The KPIs help the user to ensure that the planned designs are efficient in terms of energy and costs
and thus provide a powerful feedback.
To demonstrate how the calculator works, the TU Berlin concentrates on four main parameters:
Thermal comfort
Thermal comfort means the comfort of the user under given conditions. The measured factors are, among
other things, the temperature in rooms or the heat transfer. If the user is aware of the thermal comfort of
the user as a result, the P2Endure e-Marketplace offers the possibility to improve its output values by
adding products which influence the thermal room temperature.
Energy consumption
Energy consumption is used to measure the overall energy consumption. This energy consumption can be
changed by multiple factors. In the P2Endure e-Marketplace demonstrator there is a variety of products
that change the energy budget of a building. In Figure 9, such data calculation is shown as an example.
Via the e-Marketplace, the user can add a new façade, new windows (with different types of glazing) and a
new rooftop construction to his existing model. The subsequent calculation shows the savings potentials
to the users due to alternative product application and gives information about
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Figure 12: Calculation of the new and the old model parameters

CO2 Emission
The measurement of CO2 balances can be used to determine the ventilation quality of the respective
room and to define the indoor air quality. This calculation allows the user of the P2Endure e-Marketplace
to determine whether his installed ventilation system fulfils the requirements for sufficient air quality.
Again, the e-Marketplace offers products that allow a comparison of the values. By comparing the old and
new values, a clear statement can be made as to whether the user has to retrofit.

Cost
In addition to the energy and thermal balances, the cost of its renovation is crucial for the user. He would
like to make clear statements about the individual renovation cost. In addition to the fixed cost, the longterm development of the costs and the savings potential are also of interest. Based on evaluations of the
thermal and energetic values, the P2Endure e-Marketplace provides a cost balance that considers both
the investment and the maintenance costs. The user finally gets a comprehensive statement about which
inventories are interesting for him.
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4.3 Mode of operation for product suppliers
The P2Endure e-Marketplace provides ready-to-implement prefabricated Plug-and-Play (PnP) systems for
deep renovation of building envelopes. These innovative solutions can be used to transform nonfunctional or sub-functional buildings into thermally and energetically improved buildings.
For this purpose, product solutions are made available within the e-Marketplace. As already indicated in
section 4.1.3, these individual products must be described as precisely as possible by the manufacturers.
This information includes, for example, product prices, design parameters and (where applicable)
maintenance values. Without these enhanced descriptions of products they cannot be implemented in the
P2Endure e-Marketplace.
Within the previous demo application of the e-Marketplace, among other multifunctional panels, rooftop
retrofit solutions, prefab HVAC systems or innovative windows are described. For numerous P2Endure
products, the parameters for the description are already available at TU Berlin. A parameter list, which
describes the individual components, has been prepared by the manufacturer or product supplier in table
1 from section 4.1.3. A further example is the values listed in table 2 for describing a rooftop retrofit. Since
the construction is made up of several components, it is essential that all parts of the system are
described.
Table 2: Example: Excerpt from the data sheet describing the P2Endure rooftop retrofit solution

Roof (extended floor)

R value ca. 7 ((m2K)/W)
Construction (inside out): Plasterboard (2x 12,5
mm)
OSB (wood fibre board) (12mm)

Steel frame construction façade

R value ca. 7 ((m2K)/W)
Construction (inside out): Plasterboard (12,5mm)
U and C-profiles
100mm, 600 mm

Window frame

Plastic window frames
HR++ or triple glass windows

Heat generation

Scenario with no alterations on installation in
existing building
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The product description of the HVAC system, which is used within the P2Endure project, is also available
to the TU Berlin. Table 3 shows the data used for parametric calculation:

Table 3: Example: Data from the HVAC system from the P2Endure project

Air handling

4000 m³/h

Heating capacity

about 35 kW thermal

Ventilation

3x per hour

If the parameters of the construction elements are dependent on the size of the building, the seller must
provide a range of values that vary according to the size of the building. The values of the examples from
Tables 2 and 3 are also related to the respective house size. The suppliers of the products will provide TU
Berlin with the respective values for calculation of various building sizes.
The UML diagram provided by the TU Berlin for the creation of a BIM can serve as a reference point for
the minimal information content necessary for the implementation of the products. It describes the
components of a BIM with its attributes. Table 4 shows as an example the attributes required for windows
and glazing. These attributes were taken from the UML diagram (see Appendix 3):
Table 4: Example: Attributes for windows and glazing taken from the UML diagram

Attributes
Window

Height
Width

Glazing

Type
Solar transmittance
Visible transmittance
Number of layers

If the description of the elements is complete, the product is included in the P2Endure e-Marketplace
product catalogue and displayed in the front-end. The description is used in addition to the parametric
calculation as well as the information display of the products in the front-end.
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4.4 Conclusion: Innovative character of the P2Endure e-Marketplace
Under the awareness that the P2Endure e-Marketplace is not the only one of its kind on the market, it is
particularly important to focus and work out the unique features. The essential characteristic of the eMarketplace is the conception as a software instrument that will support decision-making based on a lifecycle assessment and life-cycle information. The e-Marketplace will be interfaced with a BIM-oriented
procurement/tendering platform that facilitates multi-criteria decision making for optimizing the
different offers to clients share and store all relevant material on deep renovation packages, their
performances and understanding real energy use and energy costs for consumers after renovation. To
realize this, a parametric BIM modeller is implemented. With the aid of this modeller the thermal and
energetic calculations can be generated. In order to meet the e-Marketplace’s characteristics, more and
more products have to be added to the digital product library continuously. This allows the user to access
a wide range of products that he can include in his analyses of cost and energy issues.
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5. Making process integration following the 4M
approach
Where relevant due to the district scale of deep renovation, P2Endure will employ a local factory concept.
In case of district-scale retrofits, local factory organization integrating the P2Endure 4M approach is to be
integrated as part of the e-Marketplace (figure 15)

Figure 13: P2Endure local factory concept as part of the e-Marketplace integrating the 4M approach.

P2Endure introduces the Local Renovation Factory concept in order to bring the demand side and supply
side in the retrofitting market together. P2Endure will stimulate a demand driven renovation market
instead of a traditional supply driven market by offering consumers the possibility to make their own
highly industrialized renovation configurations, enabled by the production of series-of-one in mass
production prefabrication processes in local factory nearby. Furthermore, with the set-up of the local
factory nearby most efficient logistics are achieved and low embodied energy as transport movements are
reduced to the minimum.

5.1 Local factory establishment
The Local Renovation Factory in P2Endure gives a potential for quick and flexible set up of the facilities
used for production of the designed PnP solutions installed in the retrofitting projects. It is both a physical
production site and a logistic distribution centre for prefabricated building and MEP
components. The local factory is a temporarily set-up in or close to the district to be renovated.
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After the renovation the factory is closed and moved to the next district (‘pop-up’ factory). The goal is to
maximize the benefit of a digital industrialisation and lean production process approach at a local level.
At the same time the advantage compared to the conventional retrofitting approach is shown in the
following graph (Reference: Othman et al, ManuBuild, 2009). The local factory produces an impact on the
investment costs of about the 20% of reduction with respect to the traditional construction process.

Figure 23: Scoring difference between conventional and industrialised housing for the contractor sector (ref.: Othman
et al, ManuBuild, 2009

The local factory is more than just a production facility. It brings together the capacity of local SME’s,
addresses unemployment of local construction workers, forms the visual image of the joint community
effort and is the heart of the local retrofitting implementation alliance. In context with the developed eMarketplace, the local factories help realizing a streamlined supply chain that connects initial design to
the material, order and (pre)fabrication process to the planning and final logistics on the site. The
developed 4M approach is directly integrated in the activities and work process of local factories (Figure
13). Services supporting implementation of local factory concept within P2Endure business model include
investment appraisal, performance-based maintenance contracts and performance guarantees.
Furthermore, the products can also be sold to individual house owners at local retrofitting retailers. An
important added value can be the collaboration with regional knowledge and research institutes in so
called Real Life Learning Lab (RLLL) settings.
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5.2 Local factory as part of the e-Marketplace integrating the 4M approach

Figure 14: Local factory establishment introducing 4 step implementation integrated with the 4M approach and eMarketplace concept.

As presented in Figure 16, a 4 step implementation plan is established as a generic implementation plan
adaptable depending on the district characteristics, most suitable and available technical solutions for
retrofitting:
1. Specification and validation of retrofitting needs (4M approach – Mapping)
Affordable retrofitting requires combining the energy performance improvement with other activities
(maintenance, functional updating and increased comfort) so that different financial resources can be
grouped to create the required budget. Building diagnosis serves as a first step in order to map the current
building state (4M approach step: Mapping) leading to a certain technical and functional requirements of
the PnP solutions in order to be tailored for the specific case. According to the D2.1 the mapping should
not exceed one to two weeks for a typical residential building (e.g. single family house or low-rise
apartment) or typical public building (e.g. small scale/low-rise office). Where the local factory is the core
of the P2Endure approach, the district retrofitting model is the driving force in the background. The local
building stock composition (quantity variables), technical, energetic and functional condition (quality
variables) and predicted development over time (quantity and quality changes by new building,
demolition, maintenance and retrofitting interventions) need to be developed.
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2. Configuration (4M approach – Modelling)
One important part of the P2Endure demonstration strategy will rely on the representation of the
generated solutions for deep retrofitting of buildings within the parametric modeller (see chapter 4). The
parametric modeller will allow for making full avail of the evolved solutions within the specific context of
a district (4M approach step: Modelling). The modeller will allow for the modular combination of the
different systems that P2Endure solutions will integrate: HVAC, lighting, appliance within units that can be
pre-fabricated within a local factory. The P2Endure parametric modeller will act as a configurator
allowing to select the best options from a range of relevant retrofitting for specific local conditions,
accompanied with descriptions of the most suitable solutions (based on energy, LCA analysis etc., see
figure 13).
3. Production (4M approach – Making)
Local factory production allows mass production prefabrication process where all the PnP solutions are
produced in the factory (optimizing production process via BIM based 4M approach step: Making) which
also leads to shorter construction process on site. Within local factory the production time for deep
energy renovation modules can be reduced to one week per dwelling where occupants can stay most of
the time in their buildings since assembly on the site can be realized in one day per façade module (based
on ThinkBuilding concept, http://thinkwonen.nl/). P2Endure will build further on the state-of-the-art of the
“THINK Building concept” as proven successful in a number of retrofitting cases by producing building
components in a local factory.
THINKBUILDING LOCAL PREFAB PRODUCTION AND ASSEMBLY FACTORY

INSTALLING PREFAB FACADES

INSTALLING EXTENTION

ROOF REPLACEMENT

TRANSPORT: FROM LOCAL FACTORY TO RETROFITTING PROJECT

Figure 15: ThinkBuilding
local factory concept:
production, transport and
installation (Adopted from:
http://thinkwonen.nl/).
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Figure 16: Local factory concept for building sector compared to automobile industry (Adopted from:
http://www.24-home.nl/).

The production is based on a platform technique, known from the automobile industry that provides the
flexibility to attach construction elements on a number of predefined positions.



The components are manufactured with durable and traditional materials. The flexible placement of
the building elements allows for a multitude of design options. Appliances and systems with the
required hardware for the ICT platform (to allow monitoring and control) can be integrated already in
the factory.



Site preparation and foundation are the only on-site activities. All other production takes place in the
local factory P2Endure envisions to complete the production time in the factory within in one week
for a typical residential/public building (e.g. small office/low-rise building or small office/low-rise
building), transport and assembly on site taking one day and finishing takes at a maximum another
week.



Cost optimisation will be achieved by:
- Integration of several technical components, at all systems levels ranging from placeholders
to ventilation system or wall or roof, corresponding with multifunctional elements;
- Integration of systems leads to integration of components;
- Re-design of components and renovation concepts for industrial assembling the component
for reducing the amount of materials, time and costs;
- Re-design to an integrated product, industrial, cost efficient and demand driven produced;
- Scale advantages due to mass production in an extremely automated line production process;
- Minimizing interior works in apartment (ventilation ductwork for example).
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4. Evaluation (4M approach – Monitoring)
The main advantage in terms of quality assurance at the local factory and on site at the same time is
created with the combination of an enhanced BIM model integrating 4M approach and by the application
of low and low intrusive techniques. Different types of data measured allow for advanced monitoring and
commissioning of the components as well as monitoring of the building actual performance (4M
approach step: Monitoring).
The sensors integrated in the PnP building components reduce facility management costs. As these
components are produced and assembled in a stable local factory temporarily built up at the near
surrounding of the retrofitting area the quality of retrofitting will be reached at an affordable price at
high quality level compared especially with regular retrofitting at building level. This simplifies the
replication of the construction phase and reduces time losses and costs due to the required case-by-case
configuration.
Furthermore, the district focus enables the application of effective and efficient energy concepts covering
the demand economically especially compared with stand-alone solutions for single buildings provided
by competitors. Scale effects meaning volume oriented bargain prices for products and services will be
appreciated by the owners as they are not able to realize these effects themselves especially not at the
quality level produced by the systemic approach and the district and neighbourhood level energy
concept. The following table shows further actions steps of the 4 local factory step implementation
integrating 4M approach.

Table 5: Actions steps for the elaboration of the local factory approach integrating 4M approach

Local

Specification and validation

Configuration

Production

Evaluation
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Modelling

Making

Monitoring

factory
4M
approach
Action
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- Define

- Information

- Customized

- MONITORING
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built
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local contractor
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- Verify the
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- Model different
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solutions (design

according to the

- On-site

- Data

resources

configurator,

specific district

documentation

gathering

(market

D2.2)

and building

- Adjust

- Site visit

analysis)

- VALIDATE

-

(inspection)

- IDENTIFY

different

INDUSTRIALIZE
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5.3 Potential value of the local factory concept integrated as part of the e-Marketplace
P2Endure concept integrating local factory as part of the e-Marketplace aims to allow for a large-scale
systemic approach based on the local factory which will enable the introduction of existing technological
solutions for the energy efficient retrofitting with the economics of scale. The PnP solutions with an
advanced BIM approach provide possibility of customization of the retrofitting solutions that are costefficiently mass-produced in the local factory. Though, the solutions are also context specific i.e. they
respond to local climate, building type and tradition, social and economic contexts, etc. The advanced
ICT/BIM platform and smart grid technology can help integrating P2Endure PnP solutions at the district
scale.
For actual implementation of the developed concept for a specific district, a detailed action list should be
provided to implement the district renovation P2Endure local factory concept (based on generic action
list presented in Table 1). This concept takes into account the local needs according to different stages of
development of the energy-efficient retrofit market in the EU countries.
It is believed that the spreading of Local Factory concept, accompanying the availability of e-Marketplace
and associated tools, will induce a growing number of energy stakeholders (especially SMEs) to consider
adopting and applying the local factory concept integrating 4M approach. In most cases, it is expected
that as soon as they will have performed the district model economic and technical assessment, they will
be strongly stimulated to consider integrating new knowledge to improve their construction retrofitting
process performances.
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5.4 Further sustainability aspects achieved by local factory integration
In general flexible local retrofitting factory concept leads to minimization of the embodied energy,
transport and disturbance during the retrofitting process, and resolve fragmentation of the supply-chain.
Within P2Endure the goal is to choose retrofitting concepts that work now and in the future as
environmental, social and economic sustainable solutions. While offering as much as possible
prefabricated solutions the production waste of such components is minimized since all elements are
industrially optimized. By establishing a local factory nearby the site also the needed transport from
factory to the building site is kept to minimum. Local factories bring the most added values in terms of
efficiency for renovation projects at district scale. Global sustainability is met by using carefully selected
(locally produced) materials and using local labour (community) and technology. With implementation of
carefully selected building systems with high efficiency, these choices present cost-effective solutions in
the long term run. The main environmental challenges that encourage integration of a local factory
concept are:


Material production: To choose materials with low embodied energy, based on local production,
renewable, bio-based or recycled material.



Transport: To reduce the transport of materials and components form factory to construction site by
using local supply of material and local factory for the production of building concepts.



Renovation: Through a development of PnP solutions in a factory where whole 4M process allows
optimization of the renovation process pollution and waste management are addressed properly and
minimized. Furthermore, with a maximal prefabrication of elements local disturbance of building
occupants is reduced.



Ensured quality: A better quality control of the process is ensured by adopting BIM and integrating 4M
approach in the production line in local factory. Chances for errors are reduced by having a controlled
industrialized factory process. Materials are chosen that do not emit harmful substances in the
surrounding environment (VOC etc.).



Employment: With the establishment of local factories new employment opportunities for the local
people are elaborated where residents in a district do not need to go far to work (with bike etc.).



Demographic change and lack of qualified personnel: The demographic change is causing in general
a reduced availability of experts in the building market. Especially high end demands created by deep
renovation projects cannot be covered easily in a growing market with reduced personnel. The local
factory assures the quality by applying a new prefabrication process and enabling more efficient
production not consuming the effort of human resources as the regular building process.
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6. Development of a business model concept
6.1 Basics
The business model concept for the P2Endure platform presents answers on how to run the e-Marketplace
and to present options how to implement the development and running of the e-Marketplace in principal
efficiently and effective at an economical level and based on a unique selling proposition (USP) created
by the collection of added values.
Following the principles of individual business model generation as described by Osterwalder and Pigeur
under the headline of Canvas the start from scratch while creating a business model concept is foreseen.
Canvas is an appropriate tool if the product to sell is not complex (e.g. a book, a single product or service)
and the targeted customer group is homogeneous and easy to identify. The Canvas approach was often
used in EU funded R&D projects as it is easy to apply by non-experts. In case of the core business offer of
the P2Endure platform the product is extremely complex and demanding and the targeted customer
group is heterogeneous. Therefore an innovative process or a better fitting new methodology is needed in
order to fulfil these characteristic and complex demands of the e-Marketplace platform that is being used
and applied by different user groups.
In order to create a fitting offer the change of customer behaviour in the construction sector has to be
analysed precisely. OC&C, a strategy consulting company based in Düsseldorf, Germany, specialised on
the construction market and its distribution channels, is doing exhaustive surveys about most important
strategic adjustments of building supply companies –see figures below. One field of action identified by
OC&C is the introduction and implementation of a multichannel distribution system providing information
to all partners of the value chain. This plays an important role as a part of a changed demand definition
caused by digitalisation of the process. The P2Endure e-Marketplace targets to close the digitalisation gap
of many building supply companies at is offering a risk reducing share of costs for development and
running, realised by a partner model funded platform. Furthermore, the knowledge for creating such a
service is not available in companies that do not apply this multiple type of distribution channels. This
represents one of the barriers of the conservative building supply industry that hinders them from
investing in such innovative developments.

6.2 Existing distribution channels
Nevertheless the change in the market is moving at higher speed nowadays. The driver is a new
generation of younger clients that are more self-organised and well introduced to analyse and handle
digital offers in their daily business. For the building supply industry OC&C scanned five
different and important distribution channels that deliver products to the client. The categories
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are online, specialised trade, craftsmen and regional hardware store. In general the difference between
the use of digital channels for gathering of information or buying of building products is closely related to
demographic groups. The younger client (defined by the age range from 18 to 40 years) informs himself at
a higher extent online. They inform themselves much less through craftsmen or builders as traditional
referral marketing consultants and rather use personal investigation than to interact personally.

Figure 17: channel use by aged and young clients in %

If the distribution channel ‘specialised trade’ is analysed 50 % of the young clients predominantly buying
in specialized trade inform themselves in online channels in advance. If information is not available the
acceptance of the offer is low by the young client group. The acceptance is quite high if the information
level is qualified at a high state. The business model concept for a digitalised multichannel distribution
system has to cover this demand and the P2Edure platform development is in line with current market
developments created for the near future of building product supply. In order to create a relevant and
different offer in relation to competitors and at the same time realised and appreciated by our target
group the functionalities of the platform developed and described in Chapter 3 are important.
Nevertheless today’s innovative business modelling is extremely important causing the relevance and
difference in order to raise the success factor of new businesses like the P2Endure eMarketplace.
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6.3 The business model navigator approach
Referring to Prof. Oliver Gassmann, University of St. Gallen, head of the business model innovation lab and
creator of the business model navigator approach, 90 % of today´s successful operating business models
are built just out of 55 existing patterns of business models and the innovation creating successful
breakthrough business models is just to combine 2 or 3 of these patterns to build up a new business model
instead of developing self-standing ones in a smart way. Furthermore, Gassmann states in his
breakthrough publication ‘The Business Model Navigator’ that a typical product innovation business
modelling is replaced by business model innovation. For example, the success of innovative single
products developed to be applied in the building market is more driven by distribution strength and
diffusion capabilities than by real technical innovation height. This is extremely important for systemic
offers as digital distribution platforms covering a holistic solution for deep renovation developed by
P2Endure. Innovation height in the extremely conservative building market is defined as a real market
advantage -e.g. costs, practical application issues, technical features as KPIs or lifetime performance etc. in relation to relevant competitors and appreciated by the target group at the same time. The eMarketplace created by P2Endure is focusing on a large collection of added values created by advanced
product features and performance improvements. Furthermore the platform provides a sort of logistic
solution closing the crucial coordination gaps from product choice to tendering to local pre-fabrication.
This advanced support enables the target group of SMEs to act as high qualified total solution providers.
The key factor to realise this offer and implement it in the market is the involvement of the building
supply industry by opening another distribution channel for their products providing extra turn-over and
profit. The expectation is that the building supply industry will sponsor the involved stakeholders offering
free-of charge technical support and advanced logistics to answer the requests of just-in-time delivery
and individualised production at local factory level.
The BIM based organisation of data exchange and communication builds the backbone of this approach.
In WP5 the detailed business modelling and business plans providing important impact for exploitation
activities for P2Endure will be elaborated. The perspective of business modelling based on the eMarketplace and its features presented in D2.5 play an important role as they are representing the
scheme how the e-Marketplace will generate an distribute profit in order to bound the stakeholders
sustainably.
The main business plan of the platform, describing the business modelling idea and the combination of
the applied patterns and the parts to be further built up, elaborated, revised and delivered in WP5, will
indicatively include the following main contents:
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1.

Executive summary

2.

Business venture description

3.

Products and services

4.

Business objectives and S.W.O.T. analysis

5.

Market analysis and target markets

6.

Competition analysis

7.

Marketing/sales and promotion strategy

8.

Further product/service research & development (incl. TRLs)

9.

IPR management

10. Staffing and operations
11. Financial projections, (key assumptions, P/L, balance sheet, cashflow, RoI, IRR, NPV)
12. Sales pipeline
13. Funding and investment requirements.
The figure 18 below developed by the BMI –business model innovation lab run by Prof. Oliver Gassmannshows different patterns and parallel lines that are analysed as parallel actions focusing on a time related
basis. The junctions show the fusion and combination of patterns that strengthen the original business
model and add up innovation and create success.
E.g. the ‘Freemium’ line representing providers like Skype is a well introduced business model that is
upgraded with additional business models for innovation. The ‘Freemium’ model is building up a
convincing tension with a targeted customer group if providing a certain value and has to find an
innovative way to create revenues anyway. Often the combination is the ‘Add-on’ business model: the
basic offer is for free, advanced offers providing extra value are charged often at a use frequency basis
representing the ‘Pay Per Use’ model. P2Endure looks for a fusion of ‘Digitisation’, ‘Freemium’, ‘Pay Per
Use’ and ‘Revenue Sharing’. This combination is quite promising as the single business models are
successfully applied as stand-alone solutions and they represent well introduced patterns in the market.
The rules of buying are known by the stakeholders.
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Figure 18: Business model innovation app

In case of P2Endure the idea is to develop a free-of-charge ‘Freemium’ concept following Gassmanns
patterns- digitised e-Marketplace. The basic offer is the analysis of the IFC file showing possible results at
a rough estimation level enabling the client to understand the added value. The profit will be generated
by fees based on turn-over –Revenue Sharing- that are realised just by real projects and paid related to
turn-over and profit. This approach gives extra faith in the concept at stakeholder level and creates a
quick diffusion speed creating a win-win situation for the participating partners. The pre-investment for
the running e-Marketplace is planned to be realised by involving the financing potential of the building
supply industry as they are profiting the most. The industry is used today to pay opportunity costs for their
regular 3 steps selling process from producer to wholesale to client.
The P2Endure e-Marketplace will focus on making this selling process extremely lean, profitable and
quality assuring at the same time. Therefore, the pre-financing of the e-Marketplace by the
building supply industry is quite realistic taking into account the expected advantages.
P2Endure partner 3L is experienced in creating such business models and has realised
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successfully a comparable solution for a network of building supply and construction companies in
Germany. Alternative and even comparably promising solutions for funding the implementation and
running of platform are ‘Crowdfunding’ and ‘Franchising’. The implementation of franchise systems is
ambitious as the development costs have to be covered and pre-financed by the funding company. As
there is a risk of fail financing by a regular bank is ambitious, not easy to realise, needs a lot of own
capital and is extremely expensive.
The financing costs are a huge burden for the start-up and as P2Endure is providing a social impact sustainable improvement of the building stock is not just driven by economy but by ecology- a share
model of these costs at an early stage is highly appreciated. One solution is an open crowdfunding
approach looking for shareholders of any kind, even more promising is the closed crowdfunding
approach. In this case the involvement of the building supply industry in the pre-financing stage is
foreseen. In fact the support of the building supply industry is available in regular just analogue driven
distribution and pre-selling activities but from the perspective of the offering company it is inefficient. The
stronger relationship with a smaller group of fixed partners that share the platform is more focused on
the direct turn-over volume created by consulting and service. In literature the service and consultancy
part of the building supply industry is described as a part of marketing or pre-selling and the costs are
assigned to the product sale. P2Endure raises the efficiency of these investments in marketing and
distribution activities.

Figure 19: producers’ multi-channel fields of action
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Nevertheless, it is very important that P2Endure will demonstrate all advantages compared with
competitors but as a focused offer for the needs of the building supply industry at the highest level. This is
unconditional necessary in order to motivate the partners to pay for the development and running of the
platform. The four step approach above identifies the important fields of action for implementing a
valuable multi-channel distribution system for building products. The stepwise built up scheme shows the
complexity of the action. The heterogeneous structure of data has to be professionalised in a central
steering system. On behalf of P2Endure we are offering a professional data handling via the parametric
modeller. The relationship to all target groups at a comparable level contains additional communication
work that can just be handled at a digital level, too. Again the P2Endure e-Marketplace offers
functionalities to create a stronger relationship focusing on business activities and revenue creating. The
same holds true for step 3 work on new target groups and the need for creating online configurators –as
our platform- and the integration of channels from delivery to pre-fab at local factory. This needs scheme
for the building supply industry proofs the embedded extra value of the P2Endure e-Marketplace at
different levels from customer relationship enhancement to a stronger bounding of product applicants of
any kind and end clients.
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7. Conclusions
The building supply industry was following a single three steps distribution channel for decades
successfully. The basic idea was to deliver products via a wholesale and not directly to the client. The
building supply industry profited from the wholesale and the craftsmen consulted the client in the
product application and worked as a referral marketing agent. The industry was not concentrated that
much on direct sale activities as focused communication is a minimum requirement looking for end
customer. Nowadays, a good basis for communication is BIM application in order to steer and monitor
project development processes and the objective of the parametric modeller is to ease the use of data for
P2Endure.
Today, the ‘younger’ client (18-40 years) is more interested in product features and qualities that enable
him to make decisions and this creates an adjustment of diffusion strategies in the building supply
industry:


Other partners as wholesale and craftsmen are continuously losing their decision making competence
and influence.



The building supply industry has to develop more client oriented advertisement and sales support
which is realized by intensive use and development of online services.



Focusing on the P2Endure targeted deep renovation market the complexity of the offer in terms of the
technical demand, the composition of the holistic offer expected by the client and total warranties
obligations is quite big and there is a need for creating a fixed network of partners involved. They
have to be organized and supported at the highest level of efficiency and effectiveness.

Features that add quantifiable value compared with existing e-Marketplaces are most important to raise
the acceptance and to collect a critical mass of users in order to run the platform economically. Expected
functionalities of the e-Marketplace are focusing on the impact and interaction of the P2Endure platform
created by stakeholder needs. The interaction of services is organised from two different sides following
the client and the SME driven demands. The partners from the building supply industry are involved in
service and logistics. The current demand of the single project is identified by the precise project data and
the qualified identification of needed components by filtering of BIM data. The platform allows at least
tendering, buying and contracting on basis of the available information. It gives a decision support for the
client based on time, costs and facility management aspects and helps to organise the site logistics
including pre-fabrication at the local factory. Furthermore, energy efficiency and performance issues and
sustainable criteria are covered exhaustively.
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It is quite ambitious to develop a new market place with embedded functionalities as described above.
Therefore the objective was to identify existing offers that are providing synergies in order to upgrade or
implement P2Endure features.
The analysis of the existing platforms summarises the generic scope of the deliverable and is giving an
insight in current developments in market diffusion strategies of the construction market developed or
demanded by the building supply industry.
It contains the idealistic benefits survey of a BIM based platform for all stakeholders. The vision for the
P2Endure platform is the ‘Building Amazon’ a holistic platform operating in the field of building supply
and retrofitting.
The demonstrators’ values and its benefits for all market partners are crucial. The introduction of an eMarketplace and its functionalities in general helps to define the difference between e-Marketplace and
e-Commerce. The reasons for the late adoption of a digitalised selling process in the construction industry
are manifold. Nevertheless the changed buying approach of target groups forces the building supply
industry to react.
Additionally, the overview of the initiatives undertaken in EU projects aiming at fostering the transition to
e-Marketplaces at many levels and in several industries shows cooperation and improvement potential at
the same time. Such initiatives include PaaSport, MOBiNET, WaterInnEU, AppHub, AutoMat, and Proficient.
Lastly, section 2 identifies possible e-Marketplace models that could be suitable to the needs of P2Endure.
The P2Endure e-Marketplace provides the user a ready-to-implement prefabricated Plug-and-Play (PnP)
system for deep renovation of building envelopes. These innovative solutions can be used to transform
non-functional or sub-functional buildings into thermally and energetically improved houses.
The front-end display provides the user with the possibility to use his ‘as is BIM’ model to carry out
energetic and thermal calculations. For this purpose, the parameters of the products the user can select
on the P2Endure e-Marketplace are added to the as is BIM model. Based on the comparison between the
old and the new values, the user can see the thermal and energy saving potentials of his future renovation
process. For the calculation of the data, the products must be described as precisely as possible by the
providers. The TU Berlin has developed guidelines for the necessary parameters for the individual product
groups. The described products will be stored in a product catalogue and are available for application at
modelling stage and for calculation needs at any time.
P2Endure will stimulate a demand driven renovation market instead of a traditionally supply driven
market by offering consumers the possibility to make their own highly industrialized renovation
configurations, enabled by the production of series-of-one in mass production prefabrication
processes in local factory nearby. This development is in line with the current forecasted
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market adjustments leading to pull and push activities that are more driven by a demanding young client see Chapter 1.
Furthermore, with the set-up of the local factory -enabled by a digitalised lean management process
realised by the P2Endure platform- nearby the construction site most efficient logistics are achieved and
low embodied energy as transport movements are reduced to the minimum. In general a flexible local
retrofitting factory concept leads to minimization of the embodied energy,
Transport and disturbance during the retrofitting process, and resolve fragmentation of supply-chain.
Within P2Endure the goal is to choose retrofitting concepts that work now and in the future as
environmental, social and economic sustainable solutions. While offering as much as possible
prefabricated solutions the production waste of such components is minimized since all elements are
industrially optimized. By establishing a local factory nearby the site also the needed transport from
factory to the building site is kept to a minimum. Local factories bring the most added values in terms of
efficiency for renovation projects at district scale. Global sustainability is met by using carefully selected
(locally produced) materials and using local labour (community) and technology. With implementation of
carefully selected building systems with high efficiency, these choices present cost-effective solutions in
long term. The existing coordination gap on deep renovation sites can be closed.
With respect to other industries, the construction industry has definitely been a late adopter of eMarketplace and e-commerce because of its fragmentation, relative low standardization, and inadequate
preparedness to new technologies. Nevertheless, the construction industry’s attitude towards e-commerce
is positive and there is a number of ongoing initiatives to bring the construction processes on-line,
including EU projects (e.g. Proficient).
Under the awareness that the P2Endure e-Marketplace is not the only one of its kind on the market, it is
particularly important to focus and work out the unique features. The essential characteristics of the eMarketplace are the conception as a software instrument that will support decision-making based on a
life-cycle assessment and life-cycle information. The e-Marketplace will be interfaced with a BIM-oriented
procurement/tendering platform that facilitates multi-criteria decision making for optimizing the
different offers to clients share and store all relevant material on deep renovation packages, their
performances and understanding real energy use and energy costs for consumers after renovation. To
realize this, a parametric BIM modeller implemented. With the aid of this modeller the thermal and
energetic calculations can be generated. In order for the e-Marketplace to meet its characteristics, more
and more products will be added to the digital product library over time. This allows the user to
access a wide range of products that he can include in his costing.
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Annex 1 - example field factory Heidelberg, Germany
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Annex 2 - Article O. Gassmann, BMI, University of St.
Gallen
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Annex 3 - UML diagram
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