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Abstract
On average 64 % of the dwellings in Europe are owner-occupied. 
Although there is an enormous potential to reduce their energy 
use and hence CO2 emissions, the current average renovation 
rate is just around 1,2 %. The development of one-stop-shops is 
expected to increase the market uptake of home renovation. De-
veloping emerging frontrunner consortia of SMEs, this research 
looks into opportunities and barriers for stimulating business de-
velopment to develop the supply of integrated nearly zero-energy 
building (nZEB) renovations of single-family homes.

Experiences were collected from frontrunner consortia that 
want to offer nZEB renovations to owners of single-family 
homes. Using a business model canvas approach, the main 
barriers and opportunities were compiled from business devel-
opment meetings with 24 consortia from five countries. Fur-
thermore, a year after finalizing this exercise, the researchers 
evaluated the outcomes of the business development.

Based on the findings from the emerging consortia, the 
research identified key issues that are important for business 
model development. For reaching early adoption of nZEB sin-
gle-family home renovation, effort is still needed for develop-
ing collaboration of SMEs, for improving customer interfaces 
and for dealing with barriers that emerge after business model 
development. Consortia are advised to pay specific attention 
to the use of the business model canvas for structuring their 
ideas, to discuss the opportunities to jointly develop one-stop-

shops, and to seek collaboration with “independent” actors to 
reach out to larger groups of homeowners. Policy could sup-
port emerging consortia as the chances for successful market 
introduction are high.

Introduction

THE URGENCY OF NEARLY ZERO-ENERGY RENOVATIONS OF SINGLE-
FAMILY HOMES 
64.3  % of the dwellings in the EU – excluding Croatia and 
Finland – are owner-occupied (Eurostat, 2011). The Euro-
pean Union identified the need of reducing carbon emissions 
in residential sectors by 88–91 % in 2050 compared to 1990 
levels, to transform the current economy into a competitive 
low carbon one (EU, 2011). Europe’s new buildings and ma-
jor renovations will be required to reach the level of “nearly 
zero-energy” (EPBD, 2010). Also, the Energy Performance of 
Buildings Directive will be revised to require Member States 
to establish long-term national renovation strategies with clear 
milestones for 2030, previously under the Energy Efficiency 
Directive (EED, 2012).

European buildings account for approximately 40  % of 
energy use. Buildings have an estimated potential to reduce 
global greenhouse gas emissions by around 20–30 % (1,000–
1,100 MtCO2eq/yr) in the year 2020 (Pachauri and Reisinger, 
2007). There is significant potential for cost-effective energy 
savings and CO2-emission reductions in both new and existing 
buildings (McKinsey & Company, 2013). 

The existing housing stock in Europe is predominantly of 
poor energy performance and consequently in need of renova-
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tion work. In many of the EU Member States, about 45–60 % 
of the total number of dwellings was built during the post-war 
period without energy efficiency requirements for buildings, 
between 1946 and 1980 (Eurostat, 2011). Some countries like 
for example Belgium have an even older building stock with a 
large share of pre-war buildings (Hilderson et. al., 2010). How-
ever, depending on the EU Member State, only 0.4–1.2 % of the 
stock is renovated each year (EC, 2016). It is unlikely that this 
1.2 % is renovated to the highest standards of energy efficiency 
(BPIE, 2011; Tofield and Ingham, 2012).

Although more and more households implement single en-
ergy-saving measures and renewable energy systems, to remain 
competitive with future new-build houses, house renovations 
need to go beyond implementing single energy saving meas-
ures and integrate major renovations or deep retrofits (Haavik, 
Mlecnik and Rødsjø., 2012). There is currently a strategic mar-
ket niche for renovating single-family homes towards ‘nearly 
zero-energy buildings’ (“nZEB”), with a large economic poten-
tial for frontrunners to gain a market share.

THE POTENTIAL OF COLLABORATION
The delivery of nZEB renovations of single-family homes is 
constrained by various market barriers (One Stop Shop, 2012; 
SuccessFamilies, 2012, COHERENO, 2015). Amongst these, 
the supply side for nZEB renovation of owner-occupied single-
family houses in Europe is too fragmented, leaving the owner 
of a single-family home with a lot of burden to manage different 
actors for a renovation. Also, a lot of homeowners do not opt 
for nZEB renovations because of the long renovation period 
while they possibly have to live in their home. There is also 
a lack of knowledge of contractors to provide more efficient 
construction processes, quality assurance and better commu-
nication with home-owners. For example a study of what Nor-
wegian house owners think about energy renovation (Risholt 
and Berker, 2013) showed that lack of knowledge of contractors 
is a barrier to reducing energy consumption. A survey among 
homeowners conducted as part of the COHERENO project 
(2015) showed that customer trust is a major issue for choos-
ing the right supplier.

One way of significantly reducing these obstacles and en-
couraging renovation of the building stock would be to support 
the house owners in the decision-making process by making 
this process more structured and holistic (Galiotto et al. 2016). 
The idea behind a one-stop-shop service is to focus on assisting 
the house owner in the process by looking at many different 
aspects of renovation, not only energy, so as to encourage the 
house owner to choose the optimal renovation for the particu-
lar house (Grøn Bjørneboe, et.al., 2017). Vanhoutteghem et al. 
(2011) describe such a full-service renovation concept that in-
cludes all aspects of the renovation process: initial evaluation, 
thorough analysis, proposal of package solutions, execution co-
ordinated by a dedicated project manager, and also focusing on 
quality assurance and continued commissioning of the house.

On the other hand, Risholt and Berker (2013) discussed the 
importance of craftsmen for realising good project manage-
ment. Collaboration is key for SMEs sharing knowledge and 
resources for achieving highly energy-efficient renovations 
(Mlecnik, 2013). Better collaboration of service providers and 
contractors therefore sounds like a promising way forward to 
encourage renovation of dwellings. But the highly fragmented 

markets, the cumbersome organizational models adopted by 
big enterprises on the one hand and the lack of knowledge and 
skills of Small and Medium Enterprises (SMEs), the perpetual 
variability of supporting schemes, and the plethora of regula-
tion frameworks represent huge barriers in leveraging new 
ways to collaborate (Disconzi and Lorenzoni, 2017).

Particularly the renovation market of single-family homes 
is dominated by craftsmen that usually offer single renovation 
measures. This usually has the consequence that the home-
owner takes up the role of a project manager while often hav-
ing only limited energy and project management competencies 
and knowledge. Various researchers (Haavik et al., 2012; Mlec-
nik et al., 2012) suggested that supply side activation should 
aim for streamlined project management where responsibili-
ties of actors are clearly defined, and actors collaborate to re-
duce fragmentation and to offer one single contact point for 
the homeowner. Implementing one-stop-shop business models 
for energy renovation of single-family houses, where a single 
actor can offer full-service packages including consulting, in-
dependent energy audit, renovation, follow-up independent 
quality control and commissioning, and financing, may help 
overcome some of the hindrances (Mahapatra et al., 2013). Key 
customer values in such business models are for example the 
lower burden for the client and the possible offer of quality as-
surance or energy performance agreements (One Stop Shop, 
2012; SuccessFamilies, 2012, Mlecnik et al., 2013, Mahapatra et. 
al., 2013, van Holm et al., 2016). However, the involvement of 
one single contact person does not always work out as planned 
(Grøn Bjørneboe et al, 2017). This suggests that there is a need 
to advance the ideas about possible business models for one-
stop-shop renovations.

RESEARCH ISSUE
Research into sustainability of buildings should be under-
pinned by innovation in business models (Aho, 2013). How-
ever, business model research in the building and construction 
disciplines is still in its embryonic stage (Abuzeinab and Arif, 
2014). Business models can serve as pivotal catalysts for the 
diffusion of innovations by overcoming both internal and ex-
ternal barriers (Boons and Lüdeke-Freund, 2013). Networks 
of collaborating actors are known to be an important factor in 
the introduction and diffusion of new technological solutions 
(Porter, 1998). Benefits generated by collaborative networks 
(CNs) impact the entire lifetime of an enterprise and empiri-
cal studies have confirmed that collaborating firms are more 
innovative than non-collaborating ones (OECD, 2001). Using 
the results of the COHERENO (2016) project, this paper tries 
to better understand the (need for) various possible business 
models for collaborating firms – further called “consortia” – for 
realising nZEB renovations of single-family homes. The CO-
HERENO (2016) project triggered various consortia of SMEs 
in Austria, Belgium, Germany, the Netherlands and Norway 
offering solutions towards integrated nZEB home renovations 
of single-family homes. The overall objective of the COHER-
ENO project is to strengthen collaboration of enterprises in 
innovative business schemes for realizing nZEB renovations. 
In order to support this, project partners in the participating 
countries have assisted local groups of complementary compa-
nies, e.g. architectural offices, energy consultants, contractors, 
tradesmen and hardware stores, in initiating and developing 
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innovative business schemes towards viable business plans 
ready for implementation. The project specifically looked into 
the challenges and opportunities for collaboration and busi-
ness development of SMEs that want to offer integrated nZEB 
renovations to individual households.

RESEARCH METHODOLOGY
Previous research has explored the concept of the business 
model as a framework for analysing and operationalising sus-
tainable innovations in general (Boons and Lüdeke-Freund, 
2013). Only a few researchers adopted this approach for ana-
lysing energy renovations of single-family homes, such as 
Haavik et al. (2012), Mahapatra et al, (2013), Mlecnik and 
Straub (2014) and Grøn Bjørneboe et al. (2017). Regarding 
the challenges of convincing homeowners to adopt more than 
single renovation measures, a business model perspective can 
give new insights on how businesses position their customer 
value proposition. The business model concept is a suitable 
tool to examine the logic behind economic value creation and 
guides construction companies to become sustainable and 
more competitive (Osterwalder, 2004; Teece, 2010). The vari-
ous business models that were explored in the COHERENO 
project are therefore analysed using the business management 
tool (business model canvas) developed by Osterwalder & 
Pigneur (2010).

The COHERENO partners investigated and guided 4 to 
5  consortia per partner country. Those consortia aimed to 
target the relatively unexplored market of integrated nZEB 
home renovation and can therefore be considered as front-
runners in their countries. The aim of this paper is to learn 
from their experiences as innovators, without going into deep 
analysis of the construction sector in each country or the 
(legal or competitive) position of innovators and networks, 
The work does not aim to compare with traditional working 
methods, but to give a better understanding of new possible 
ways of collaboration to reach out to the nZEB renovation 
market for single-family homes. By exploring the experiences 
of frontrunners using the business model approach, the paper 
merely aims to bring insights regarding the possible variety of 
market approaches, and about the barriers frontrunner con-
sortia encounter.

The experiences of 24 active consortia in Austria (5), Belgium 
(5), Netherlands (5), Norway (5) and Germany (4) are explored, 
using input from partners in these countries (Austria: ÖGUT; 
Belgium: PHP/ VITO; Netherlands: TU Delft; Norway: SIN-
TEF/Segel; Germany: dena) that guided the consortia for their 
business development from initial idea to action plan. The pa-
per analyses the developed business models of the 24 consortia 
from the COHERENO project using the approach described 
by Haavik et al. (2010) in the “Guidelines How to develop a 
business model for One Stop Shop house renovations”. To map 
important issues which indirectly influence the business mod-
els the consortia used the PEST analysis (Political, Economic, 
Social and Technological factors). To identify important factors 
directly influencing the competitive arena, the 6-Forces model 
was used, which addresses issues related to suppliers, competi-
tors, potential competitors, substitutes, complementary busi-
nesses and the customers. Results from these analyses for the 
individual consortia were brought together and categorised into 
an overall SWOT-analysis which shows the identified Strengths, 

Weaknesses, Opportunities and Threats. The so developed sta-
tus analysis maps the barriers the consortia faced, addressing 
various information sources and views of collaborating actors 
on the market prospects and contexts. The Osterwalder and 
Pigneur “business model canvas” was then outlined for each 
consortium, to understand how a full-service or one-stop-shop 
concept for energy-efficient renovation can be reached. Based 
on this information each consortium would draw up a specific 
action plan, which defined a time planning, responsibilities and 
the necessary financial and human resources.

The individual business models are property of the consor-
tia and will not be discussed in detail in this paper. This paper 
compiles the results of the 24 business consortia, particularly to 
understand how they worked with the “business model canvas”, 
this means identifying barriers and opportunities that they did 
or did not deal with during business model development. Fur-
thermore, a year after finalizing this exercise, the researchers 
interviewed the main business model owners to learn from the 
outcomes of the business development.

Research results: challenges and opportunities for 
collaboration

COMPOSITION OF CONSORTIA THAT WANT TO OFFER NZEB SINGLE-
FAMILY HOME RENOVATIONS
The composition of the 24 consortia is illustrated in Figure 1. 
Figure 1 shows that a variety of actors in the fields of informing, 
consulting, contracting, executing and quality assuring want 
to – and can – work together to develop a business model for 
nZEB single-family home renovation.

STRENGTHS, WEAKNESSES, OPPORTUNITIES AND THREATS OF 
CONSORTIA THAT WANT TO OFFER NZEB SINGLE-FAMILY HOME 
RENOVATIONS
For each of the consortia the main conclusions of the sta-
tus analysis were gathered in a summarized SWOT-analysis 
(Strengths, Weaknesses, Opportunities and Threats). Tables 1 
and 2 present the identified SWOT factors that were present in 
more than half of the consortia.

CHALLENGES AND OPPORTUNITIES EXPERIENCED DURING BUSINESS 
MODEL DEVELOPMENT 
The business models are discussed following the business 
model building blocks developed by Osterwalder et al. (2005). 
The consortia discussed and concluded on questions asked for 
each of the nine ‘building blocks’ of the canvas with particu-
lar focus on how to reach out to customers with good value 
propositions. Figure 2 illustrates the nine building blocks of 
the business model canvas. We will further discuss the mean-
ing and the compiled input from the consortia for each build-
ing block.

Customer segments
The ‘customer segments’ building block describes the segment 
of customers the consortium wants to offer value to. Almost 
all consortia defined the customer segment as homeowners 
with an above average income. This is based on their market 
understanding that a nZEB renovation requires a high upfront 
investment, which lower-income groups often cannot reach 
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and which the consortium cannot facilitate easily. A majority 
of the consortia classified their most promising customer seg-
ments as young families moving to a larger home. Only a few 
consortia specifically wanted to target older homeowners, for 
example “empty-nesters”. About half of the consortia looked at 
types of houses according to age. Clearly the energy efficiency 
measures, the insulation performance and available HVAC-
systems of dwelling strongly relates to the individual building’s 

construction year. This typically led to pointing out the houses 
constructed before 1980, but with some country differences as 
the age of the local building stock varies. Consortia that had 
studied statistics over the local building stock, selected a cer-
tain period, as for example 1960–1980’s, in order to specialize 
and develop solutions for specific building typologies, to aim at 
mass production. Most consortia defined a geographical limita-
tion of their market; typically a radius of 50 km.

Figure 1. Composition of consortia that want to offer nZEB single-family home renovations, sources from the COHERENO project.

Strengths Weaknesses

1. Strong commitment
– good teams with motivated employees

2. Professional reliable expertise
– good reputation
– experience in sales and aftersales
– good knowledge about local market
– good knowledge about purchase decisions and 
renovation process
– react quickly to customer request, flexible 
– good routines for internal training

3. Quality
– flexible, technological solutions
– architectural design as added value
– updated solutions
– complementary services with excellent quality

4. Authenticity
– historic & sustainable values taken into account  

5. Companies involved are frontrunners and more open to 
change

6. One stop shop with one main contact

1. New in the market
– lack of experience in managing a consortium
– no defined strategy
– not all necessary partners are involved yet
– no clear reputation yet
– lack of experience in marketing a new concept and 

managing the sales and aftersales
– need of routines for training this concept
– no exclusivity for consortium
– limited competence on upgrading

2. Unclear definition of the product/service
3. Too expensive

– cost and availability of materials
– time consuming/labour intensive
– customers unwilling to pay much for advice

4. Lack of guarantee on energy performance
5. Limited financial strength to invest in start-up
6. Danger of overselling, i.e. clients perceive as they are 

advised to invest more than necessary.
7. Lack of visibility to potential customers 

– no shop/front office

Table 1. Strengths and weaknesses perceived by consortia that want to offer nZEB single-family home renovations.
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Value propositions
The ‘value propositions’ building block gives an overall view of 
the consortium’s bundle of products and services. All consortia 
acknowledged that there has to be a specific reason for initiat-
ing the idea of an nZEB renovation, next to individual energy 
measures, such as the house needing a facelift, or a change in 
life situation with e.g. a need for more space or better acces-
sibility.

All consortia defined good project management, preferably 
with one main contact point (one-stop-shop approach), as a 
key value proposition to address the homeowner, as well as 
a good quality end result. All consortia also emphasized the 
need for delivering an initial analysis or energy audit to secure 
a good foundation for the decision-making process. Some con-
sortia included (assistance in) financing the renovation, typi-
cally focusing on unburdening the homeowner for applying 
for grants and subsidies. All consortia included responses to 
the “soft needs” of renovation, such as: providing better indoor 
comfort and a contribution to climate change mitigation, and a 
better home security. Some consortia used reference customers 
to confirm credibility for new ones.

Other value propositions listed by the consortia are: im-
proved aesthetics and functions; increased value of the house; 
tidy construction site; a maintenance-free home for many years; 
lower operating costs and documentation of the upgrading.

One of the most crucial discussion points in all consortia 
was how to include “independent advice” into the value propo-
sition. Most consortia identified the need for “independent” 
advice towards the homeowner.

Customer channels
The ‘customer channels’ building block describes the various 
means of the consortium to get in touch with the selected cus-
tomer segments to bring them the offered customer values. 
The channels to reach the customers were quite similar for all 
consortia, including: social media, press coverage, the use of 
demo projects and customer as ambassadors for renovations, 
advertising and information folders, and collaborating with 
specific networks.

Some consortia used particular channels related to the ac-
tivities of members in the consortium, for example informa-
tion events and participation in exhibitions at fairs or in a local 
hardware store.

Customer relationships
‘Customer relationships’ explains the kind of links the con-
sortium establishes between itself and the different customer 
segments. All consortia aimed to deliver (at least) what the 
customer expects from them, and a fluent process, by provid-
ing good communication and personal follow up by one single 
contact person easy to reach. 

Most consortia use known brands and references for gen-
erating customer confidence. Some consortia additionally of-
fered after sales guarantees, service and control. Some consor-
tia expected to generate customer confidence by making the 
homeowner so proud that they would act as an ambassador, by 
providing open book calculations and transparent continuous 
communication with the homeowner.

Revenue streams
‘Revenue streams’ describes the way a consortium makes 
money through a variety of revenue flows. Most consortia had 
difficulties for defining the revenue streams of the consortium 
and its members. This also indicates a limitation of the use of 
the business model canvas as an explorative tool for business 
model development for consortia.

Particularly it was difficult to achieve agreements between 
informing/consulting actors and the constructing/installing 
actors on how to distribute revenue streams. Consortia differed 
slightly in defining their pricing schemes, for example offer-
ing a fixed or conditional price or a “menu” price list, some-
times combined with a possibility to divide the financing into 
a breakdown in more than one year, thus leading to an offer of 
a phased renovation process. In this way, the renovation can 
be adapted to the financial situation of the owner. Some con-
sortia defined provisions from the participating contractors 
for (partially) financing the one-stop-shop service or project 
management.

Opportunities Threats

1. Increased focus on the environment
– increased knowledge
– higher legal requirements

2. Possible energy savings
3. Technological development and the price development of 

technology
4. Increased value of homes after upgrading

– lower insurance fee on upgraded homes
5. Market segments with potential

– younger generations taking over older homes, particularly 
houses built between 1960–1985

– high income level amongst owners
– many ageing houses in need of upgrading
– local upgrading programs
– public grants

6. Increased demand for high efficient houses
7. Strong focus on upgrading and good design
8. Limited fossil fuels resources and increasing prices

1. Little knowledge about passive houses and nZEB renovations 
in the business and amongst owners.

2. Competition
– eastern European companies offering simple and cheap 

solutions by unregistered invoicing
– DIY-trend, homeowners find quick fixes online
– market is awaiting, more competition to come 
– new building concepts
– new construction or demolishing

3. Strong focus on interior (what is visible)
– architects lack interest in energy upgrading

4. Too much documenting for achieving public grants
5. Low energy prices

– currently same price for self-generated and delivered 
energy (the Netherlands)

6. On average small budgets for renovation 
– rising house prices leave less funds for upgrading

7. Lack of specialisation with contractors

Table 2. Opportunities and threats perceived by consortia aiming to offer nZEB single-family home renovations.
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Key resources
‘Key resources’ outlines the core competencies necessary to 
implement the consortium’s business model. The obvious key 
resources are the energy advisor/architect, the project manager 
(either the architect or typically the main contractor), moti-
vated and skilled craftsmen, materials, tools and equipment. 
However, Figure  1 also shows other possible key partners. 
In addition, most consortia point to the importance of good 
agreements and understanding, particularly a good contract 
between the partners, the need for a quality system and an 
internal communication platform for managing overall qual-
ity, and the need for tools that calculate and visualize what the 
customer gets.

Some of the consortia added a physical shop or contact point 
or a logistics system as resource, or specific actors such a sales 
manager or supplier. One-stop-shop collaborations have put a 
strong emphasis on transparency, for example open book cal-
culation.

A majority of the consortia had some difficulties to under-
stand the impact of independent advice on their needed key 

resources and competencies. A few consortia therefore finally 
abandoned the idea of an integrated one stop shop, splitting 
their consortium into an informing/consulting group and a 
contracting/installing group that closely works together.

Key activities
‘Key activities’ describes the arrangement of activities and re-
sources to manage the consortium’s business model. Related 
to the defined customer value “independent advice”, a major-
ity of the consortia saw the need for energy audits and advice, 
design and planning of solutions as a key service. Consortia in 
countries where public bodies offer grants to homeowners for 
buying an energy audit were easily convinced to implement this 
service in their business model. For the implementation phase 
most consortia aimed to offer a total package and to sign one 
contract with the homeowner.

The key activities of consortia can differ according to who is 
leading the business model. For business models where con-
tractors or architects are in the lead, this is illustrated for two 
business models in Table 3.

Figure 2. Business model canvas developed by Osterwalder & Pigneur (2010). Source: http://www.businessmodelgeneration.com.

Example of lead actor of a consortium Key activities for this consortium

Contractor • Marketing/finding customers 
• Identifying the needs (energy audit) and advising on measures 
• Detailed planning and calculation (visualize values for the home owner) 
• Signing of contract 
• Construction/implementation, including project management and coordination 
• Quality assurance 
• Hand over 
• Invoicing and follow up, including one year service or service contract

Architect • Use of consulting catalogue/ matrix 
• Identifying needs and design according to an integrated solution 
• Promptly calculating project costs
• Individual composition of team for each project 
• Organise all collaborators in order to increase common understanding and motivation
• Quality assurance during the process and follow up

Table 3. Differences in key activities for two explored consortia where a contractor or an architect are in the lead. 
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Key partners
‘Key partners’ form cooperative agreements with the consortium. 
The consortia defined key partners, not presented in the con-
sortium structure, based on what expertise was missing in their 
offer or what activities could be complimentary. Four categories 
of key partners were defined by a majority of the consortia: (1) 
Partners that provide renovation services (product and material 
suppliers, subcontractors for missing disciplines); (2) Partners 
that can effectively reach possible clients (networks, local non-
profit organisations aimed at sustainability, home-owner associa-
tions, hardware stores); (3) Local/regional/national governments 
for implementing legislations as well as providing subsidies (mu-
nicipalities or provinces, energy agencies/organisations offering 
subsidies); and (4) Financial support (banks and public authori-
ties offering specific loans for energy efficiency measures).

Cost structures
Finally, the ‘Cost structures’ building block sums up the mon-
etary consequences of the means employed by the consortium. 
Consortia dominated by contractors have defined mainly the 
same key elements of their cost structure: salaries for key per-
sons and craftsmen, tools/equipment and material costs. Some 
consortia also included marketing and exhibition costs; a web 
site; costs for the development of the concept; rents, financing 
and insurance costs; or costs related to warranties and claims. 
Some consortia foresee as a cost an award fee for the advisor 
who brought in the customer.

LESSONS FROM THE BUSINESS MODEL DEVELOPMENT EXPERIENCES 

Country differences
There are many similarities between the various developed busi-
ness model canvases. Some of the observed country differences 
are described here. For example, in Belgium the involvement of 
an architect is always needed because of the protected position of 
the architect: every major renovation has to be filed by an archi-
tect. In contrast, Norwegian architects do not play such a strong 
role in retrofitting projects, which explains why all Norwegian 
consortium models are dominated by contractors, while in the 
other studied countries a more mixed picture is seen. In Ger-
many an example of how public actors take initiative to form 
regional models for promoting more nZEB renovations was 
observed. Other differences in business model canvases may be 
due to the respective networks of the collaborating actors. Gen-
erally, larger consortia had more difficulties to develop a joint 
business model. Smaller consortia, as well as actors that already 
knew each other, came to a common understanding more easily.

Focus on nZEB renovation approach is achievable
A common strength for all of the studied consortia is that 
there is a strong focus on offering an integrated approach with 
one main contact point. Many of the consortia also have a 
clear understanding of which customer segments to target. 
Most consortia lack some competencies/activities, but in or-
der to be able to offer a complete package to the customer this 
was solved by introducing other collaborators or key part-
ners. However, the results also show that overall only a few 
consortia implemented the full one-stop-shop business model 
for energy renovation of single-family houses, where a single 
actor can offer full-service packages including consulting, in-

dependent energy audit, renovation, follow-up independent 
quality control and commissioning, and financing – either 
with or without branding it as a one-stop-shop. Most consor-
tia consider independent advice as important, but this may 
conflict with the business idea to be a complete one-stop-shop 
including consultancy.

Enterprises are still searching the right customer interface
The results also show that most companies did not actively re-
flect on their customer interface before the exercise of building 
a joint business model. Some consortia had difficulties for de-
fining a targeted approach to achieve good customer relation-
ships. For example, the idea of providing quality assurance to 
homeowners was new to many enterprises. Many enterprises 
already struggled to attract customers with their usual channels 
or defined a long list of channels without insights about the ef-
fectiveness of these channels. 

The business model canvas is mainly useful to explore the customer 
interface
Methodologically, this research also gave some insights regard-
ing the usefulness of the business model canvas for market devel-
opment with collaborating actors. As the business model canvas 
was developed for individual businesses, its use for exploring the 
business model of consortia was found to be experimental and 
mainly useful to define the customer interface. The processes 
showed that some of the studied consortia struggled with using 
this tool for consortium formation purposes. A conflict arises 
as the canvas can also be regarded from the perspective of the 
consortium serving other companies as clients, or as a model for 
the individual businesses serving home-owners. The important 
methodological issue to clarify is to decide who will be the owner 
of the business model. If the group agrees that one of the com-
panies should be the single contact point to invoice the client, 
the business model development should be made from this per-
spective. In the cases where this is not obvious, the perspective 
would be to develop a consortium (as for a corporate business). 
Particularly the definition of an action plan required gathering 
more information on possible revenues and costs and on legal 
consequences when collaborating formally or informally.

Perceived barriers and opportunities after developing a business model
After developing their joint business model, many of the con-
sortia still experienced difficulties to sell their offer to the 
homeowners, but this also pushed them to take additional ac-
tions. In Table 4 an overview is provided on how the consortia 
perceived and solved additional barriers.

There is a tension between being given an independent en-
ergy advice and paying for it. COHERENO consortia offer no 
clear guidance for this, but usually a first piece of advice is for 
free and paid for by the projects obtained or by the collabo-
rating actors. Also, the coordinator needs to be paid for and 
homeowners find it difficult to perceive the added value of proj-
ect management and quality assurance.

Consortia see benefits working together with unusual suspects as key 
partners
Some consortia actively searched for partnering with local 
communities, municipalities, regional energy agencies or sci-
entific actors particularly for organizing information events, 
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door-to-door approaches for finding customers or for estab-
lishing regional networks. Some consortia also actively worked 
together with utility companies (for reaching out to homeown-
ers), banks (of offering financing) or hardware stores (for at-
tracting customers via a shop-in-shop concept).

Guiding consortia with business model development leads to market 
uptake 
Almost all of the studied consortia had internal follow up meet-
ings and developed their business model further introducing 
first showcases and follow-up renovation projects. Some com-
panies had difficulties to set up joint projects or experienced 
insufficient merging of interests to continue consortium forma-
tion. In these cases, the companies would still continue devel-
oping their idea individually.

Key issues for further market development
Most of the studied consortia confirmed that the guidance 
provided by the COHERENO project led to business devel-
opment, but this guidance is now no longer provided. Based 
on the experiences from the COHERENO consortia, and their 
interactions with stakeholder groups, various key issues can be 
identified for further development, such as alliance formation 
of homeowners, introducing quality assurance related to en-
ergy performance (including certified energy audits, and for 
example energy-saving monitoring and performance guaran-
tees), developing the customer journey based on client wishes, 
and collaborating with municipalities for alliance formation. 
All of the studied consortia confirmed the need for a real dem-
onstration project to start their marketing. The collaborating 
actors are aware that a successful example requires priority for 
scheduling their activities. The test case allows defining if the 
needs and values of the customer segment are well addressed.

Conclusions
Despite the urgency of the matter, the market of nZEB reno-
vations of single-family homes is still emerging. One possible 
way forward is to stimulate innovative market actors to work 
together to offer integrated renovation solutions. However, 

these actors might have difficulties to understand each other’s 
perspective and to translate their ideas into a common strategy. 
A business model translates a strategy into a logical framework 
for value creation (Osterwalder, 2004), and can therefore be 
used to guide emerging consortia in their business model de-
velopment.

The paper demonstrates that a variety of consortia can be 
stimulated for the market development of nZEB renovation 
of single-family homes when offering guidance for business 
model development. In such consortia also actors such as fi-
nancial agents, hardware stores, municipalities, and so on, can 
play a role. The nZEB goal can be achieved either in one shot or 
in a step-by-step manner, which can lead to different business 
models. Many of the collaborating networks can be considered 
frontrunners, particularly when they embrace the novel one-
stop-shop idea in their business model. Through development 
of business models using the business model canvas service 
providers can define incentives for long-term integrated ser-
vices, enable and empower the collaborating actors to achieve a 
long-term goal, and initiate views on how to achieve short-term 
returns and solve remaining barriers.

In the COHERENO project the business model canvas of 
Osterwalder & Pigneur (2010) was introduced as a method 
to stimulate the development of consortia, involving existing 
businesses, especially SMEs, that aim to collaborate to offer in-
tegrated renovation services to individual households. This in-
troduction was successful and led to business development by 
24 consortia, and their experiences are now used to help other 
consortia with their start-up. There is a strong variety of how 
business models can be constituted in terms of participating 
actors. Some are dominated by contractors, others by consult-
ing actors, for example architects, and even some by initiatives 
from local and regional authorities.

Based on the learnings from the emerging consortia, the fol-
lowing issues important for business model development can 
be identified. It is key to have a clear idea of the target group 
and to provide one contact point and sender of invoices. An 
integrated perspective has to be embedded, checking ideas 
from the market perspective, developing procedures to gain 
customer confidence, and making use of the own reputation, 

Perceived barriers Possible solutions

Reaching out to larger groups of homeowners Information events in local communities and municipalities

Creating market momentum Establish local networks/ introduce grants

Need for special solutions to convince homeowners Advanced renovation potential analysis

Insufficient budget to complete the business model Innovation funding

Lack of time to develop consortium Hire new employees (innovation funding)

Conflicting interests of collaborators Form new consortium structure

Focus remains on single measures Collaborate with external actors offering integrated solutions

Lack of information about homeowners needs Poll homeowners in target districts

Lack of regional embedding of the offer Collaborate with energy agencies and municipalities

Lack of technical proof of concept Develop demonstration and testing

Lack of interest from policy makers Start networks based on policy plans

Table 4. Barriers and possible solutions perceived by consortia who already developed a business model for providing nZEB renovations of single-family homes 
(as experienced by 24 COHERENO consortia).
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networks and customer channels. Ideally the business model 
development process results in a strong joint commitment or 
involvement of other necessary key partners (to be able to reach 
a larger group of homeowners). It remains a challenge to deter-
mine a fair risk distribution between partners and to integrate 
independent advice in one-stop-shops. Companies that intend 
to forma consortium have to keep in mind that it takes time to 
build trust between partners and to find the right cost structure 
and that additional barriers may come forward after business 
model development. After the business model development, it 
is crucial to start as soon as possible with a first demonstration 
project for the consortium.

The market for nZEB renovation of single-family homes is 
still largely dominated by SME’s with limited competencies 
and resources for networking and collaborative business de-
velopment. The research presented here also shows that these 
enterprises often also lack knowledge of basic ideas of business 
models, particularly when it comes to defining the customer 
interface. The COHERENO project has now ended, and it can 
be recommended to continue the support of similar business 
model development initiatives. A recommendation is to re-
search if such support can be implemented in national, regional 
or local energy or innovation policy as current policy initiatives 
are limited.

The carried-out research did not look into the development 
of consortia outside the scope of the involved countries. Also, 
the one-stop-shop development was carried out as a starting 
point for business development in this research. Conclusions 
may be different if other business objectives are targeted.

References
Abuzeinab, A. and Arif, M., 2004. Emergence of the business 

models in the building and construction literature, in the 
Proceedings of the 2014 CIB W55/65/89/92/96/102/117 & 
TG72/81/83 International Conference on Construction in 
a Changing World, Sri Lanka, pp. 14.

Aho, I. 2013. Value-added business-models: linking profes-
sionalism and delivery of sustainability, Building Research 
& Information, 41 (1), 110–114.

Boons, F., Lüdeke-Freund, F., 2013. Business models for sus-
tainable innovation: state-of-the-art and steps towards a 
research agenda. Journal of Cleaner Production 45, 9–19. 

BPIE. 2011. Europe’s Buildings Under the Microscope. Brus-
sels: Building Performance Institute Europe.

COHERENO, 2016. Intelligent Energy Europe project. All 
reports available on: http://www.cohereno.eu/about/
project-outcomes.

Disconzi, F. and Lorenzoni, A., 2017. ICT Tools to Foster 
Small-and-Medium-Enterprise Collaboration in the 
Energy-Retrofitting Sector, in: A. Bisello et al. (eds.), 
Smart and Sustainable Planning for Cities and Regions, 
Green Energy and Technology, DOI 10.1007/978-3-319-
44899-2_22, pp. 383–405.

EC, 2016. Proposal for a DIRECTIVE OF THE EUROPEAN 
PARLIAMENT AND OF THE COUNCIL amending 
Directive 2010/31/EU on the energy performance of 
buildings. Brussels: European Commission.

EED, 2012. Directive 2012/27/EU of the European Parliament 
and of the Council of 25 October 2012 on energy ef-

http://ec.europa.eu/eurostat/statistics-explained/index.php/People_in_the_EU_%E2%80%93_statistics_on_housing_conditions
http://ec.europa.eu/eurostat/statistics-explained/index.php/People_in_the_EU_%E2%80%93_statistics_on_housing_conditions
http://ec.europa.eu/eurostat/statistics-explained/index.php/People_in_the_EU_%E2%80%93_statistics_on_housing_conditions


3-062-17 MLECNIK ET AL

594 ECEEE 2017 SUMMER STUDY – CONSUMPTION, EFFICIENCY & LIMITS

3. LOCAL ACTION

Strupeit, L. and Palm, A., 2016. Overcoming barriers to renew-
able energy diffusion: business models for customer-sited 
solar photovoltaics in Japan, Germany and the United 
States, Journal of Cleaner Production 123, 124–136.

SuccessFamilies, 2012. Successful sustainable renovation busi-
ness for single-family houses. Nordic Innovation report 
2012:21. Oslo: Nordic Innovation. Available at: http://suc-
cessfamilies.vtt.fi/downloads.htm.

Teece, D.J. , 2010, Business Models, Business Strategy and In-
novation, Long Renge Planning, 43 (2–3), 172–194

Tofield, B. and Ingham, M., 2012. Refurbishing Europe; An 
EU Strategy for Energy Efficiency and Climate Action Led 
by Building Refurbishment. Norwich: UK Low Carbon 
Innovation Centre and Build with CaRe.

Vanhoutteghem, L., et al., 2011. “Full-service concept for en-
ergy efficient renovation of single-family houses Extended 
abstract.” Proc., SB11 World Sustainable Building Conf., 
Finnish Association of Civil Engineers, Helsinki, Finland, 
1323–1330.

Acknowledgements
This paper summarizes findings from the project “COHER-
ENO – Collaboration for housing nZEB renovation” (CO-
HERENO, 2012-2016). All COHERENO partners contributed 
to this research (http://www.cohereno.eu/about/consortium-
partners.html). The COHERENO project was co-funded by 
the Intelligent Energy Europe Programme of the European 
Union. The sole responsibility for the content of this paper lies 
with the authors. It does not necessarily reflect the opinion of 
the European Union. Neither the EASME nor the European 
Commission are responsible for any use that may be made of 
the information contained therein. The content of this paper 
is used in the project “Triple-A: stimulating the Adoption of 
low-carbon technologies by homeowners through increased 
Awareness and easy Access”. Triple-A, coordinated by TU 
Delft, is funded by the European Interreg2Seas programme 
and co-financed by the European Fund for Regional Develop-
ment (ERFD) under grant agreement No 2S02-029 and by the 
Provinces of South Holland and West Flanders, for the period 
January 2017 – December 2020.

Mlecnik, E., 2013. Innovation Development for Highly 
Energy-Efficient Housing. PhD. Thesis. The Netherlands: 
Delft University of Technology.

Mlecnik, E., Kondratenko, I., and Haavik, T., 2013. Opportu-
nities and barriers related to supply chain collaboration 
for delivering integrated single-family home renovations, 
In: McCarthy J.V. (Ed.), CIB World Building Congress 
2013, Brisbane, CIB, pp. 1–12.

Mlecnik, E., Straub, A., 2014. Barriers and opportunities for 
business collaboration in the nZEB single-family hous-
ing renovation market. http://www.cohereno.eu/about/
project-outcomes.

Mlecnik, E., Straub, A., 2015. Experiences of homeowners re-
garding nearly zero-energy renovations and consequences 
for business models, in: proceedings of the PLEA 2015 
conference, Bologna, 9–11 September 2015.

OECD, 2001. Innovative networks. Co-operation in national 
innovation systems. Paris: OECD Publishing. ISBN 
9789264195660.

One Stop Shop, 2012. From demonstration projects towards 
volume market: Innovations for sustainable renovation. 
ERANET-ERACOBUILD project. Antwerpen: PHP. 
Available at: http://www.one-stop-shop.org.

Osterwalder, A., 2004, The business model ontology: A 
proposition in a design science approach, Academic 
dissertation, Universite de Lausanne, Ecole des Hautes 
Etudes Commerciales, 2.

Osterwalder, A., Pigneur, Y. and Tucci, C.L., 2005. Clarifying 
business models: origins, present, and future of the con-
cept, Communications of the AIS, Volume 15, 1–39.

Osterwalder, A. and Pigneur, Y., 2010. Business Model Gen-
eration: A Handbook for Visionaries, Game Changers, 
and Challengers. New York: Wiley.

Pachauri, R.K. and A. Reisinger (Eds.), 2007. IPCC Fourth 
Assessment Report (AR4) Climate Change 2007: Synthe-
sis Report, Geneva, Switzerland (IPCC).

Porter, M., 1998. Clusters and the new economy of competi-
tion, Harvard Business Review 76 (6), 77-91.

Risholt, B., and Berker, T. 2013. Success for energy efficient 
renovation of dwellings—Learning from private home-
owners. Energy Policy, 61, 1022–1030.

http://successfamilies.vtt.fi/downloads.htm
http://successfamilies.vtt.fi/downloads.htm
http://www.one-stop-shop.org

