
FIN N I S H E NVI RON M E NT IN STITUTE  |   2019  |   SYK E PU BLICATION S  5

5

Paula Kivimaa, Hanna-Liisa Kangas,  
David Lazarevic, Jani Lukkarinen,  
Maria Åkerman, Minna Halonen  
and Mika Nieminen 

Transition towards zero energy buildings
Insights on emerging business ecosystems, new business models  
and energy efficiency policy in Finland





Transition towards  
zero energy buildings
Insights on emerging business ecosystems, new business models 
and energy efficiency policy in Finland

Paula Kivimaa, Hanna-Liisa Kangas, David Lazarevic, Jani Lukkarinen,  
Maria Åkerman, Minna Halonen and Mika Nieminen

FIN N I S H E NVI RON M E NT IN STITUTE  |   2019  |   SYK E PU BLICATION S

5



SYKE Publications 5
Climate policy support 
Finnish Environment Institute, 2019

This publication has been reviewed by two independent experts.

The publication is available in the internet (pdf): syke.fi/publications | helda.helsinki.fi/syke  
and in print: syke.juvenesprint.fi

Illustrations: DigiPeople Studio Ltd
Photos: Shutterstock 
Layout: Satu Turtiainen & Pirjo Lehtovaara, SYKE

ISBN 978-952-11-4977-1 (pbk.)
ISBN 978-952-11-4978-8 (PDF)
ISSN 2323-8895 (print)
ISSN 2323-8909 (online)



FOR E WOR D

The project ‘Change in Business Ecosystems for Local Renewable Energy and Energy Ef-
ficiency - Better Energy Services for Consumers (USE)’ was initiated in January 2015, as 
collaboration between the Finnish Environment Institute (SYKE) and the Technical Research 
Centre of Finland (VTT). It received funding from the New Energy Programme1 of the 
Academy of Finland during 2015-2018 (decision numbers 286230 and 285743). 

The USE project aims were: 
•	 To generate novel insights into the emerging ecosystems in the field of sustainable 

energy production, energy-efficiency and renewable energy solutions in buildings.
•	  To develop ideas on how the generation, implementation and scaling up of new 

innovative service solutions and the acceleration of business ecosystems could be 
enhanced in the sector. 

•	  To examine what kind of policy frameworks and instruments would support the 
emergence of new ecosystems promoting a transition towards new energy solutions 
in buildings.

This final report aims at summarising the key insights of the project for a range of stake-
holders, including policymakers, civil servants, businesses and other experts in the area of 
building energy efficiency. Although empirically focused on Finland, we hope this report is 
also of broader interest, providing elements of learning to actors in other European countries. 

See project website for more information: www.syke.fi/projects/use

1  www.aka.fi/en/research-and-science-policy/academy-programmes/current-programmes/new-energy/
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1
Introduction: Improving buildings to contribute  
to climate change mitigation

Key messages:
•	 40	%	of	Finland’s	and	the	whole	EU’s	energy	is	consumed	in	buildings	
•	 New	buildings	need	to	consume	almost	zero	net	energy	by	2020
•	 Cost-efficient	opportunities	to	increase	the	energy	efficiency	of	buildings	exist	already

Due to climate change, in Finland as in elsewhere in the European Union, there is a need to phase out fossil-
fuel based energy production used for heating, cooling and lighting buildings. This requires a transition 
towards net zero energy buildings (Box 1). At present, all buildings account for approximately 40 % of the 
total energy consumption and 36 % of greenhouse gas emissions in the EU, the shares being very similar 
in Finland.2  This transition requires socio-technical change in both building and energy systems (covering 
electricity and heat production). This implies not only technological changes, but significant changes in 
policies, institutions, markets, practices and culture surrounding the technology.

2  EC. 2018. Buildings. Accessed 4.6.2018: https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings 

1
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Box 1.  
NEARLY ZERO ENERGY BUILDING

Since the early 2000s, there has been an active effort to reduce the energy use in buildings and im-
prove the energy performance of the building stock in the EU as a whole and in many of its member 
states. In 2010, the EU began using a term ‘nearly zero energy building’, defining it as a building that has 
a very high energy performance and nearly zero or very low  energy use “covered to a very significant ex-
tent by energy from renewable sources, including energy from renewable sources produced on-site or nearby”.3 
The EU has set a requirement for all new buildings to be nearly zero energy by the end of 2020. In 
Finland, nearly zero energy applies to buildings for which permits are applied from 2018 onwards. The 
renewal of the energy performance of buildings directive (EPBD) in 2018 widens the EU’s energy ef-
ficiency policies especially when it comes to renovations and building automation systems.4

Challenges for reducing the energy demand of buildings are created by the global desire to live in larger 
homes and the need to rapidly increase the housing stock, coupled with the relatively low energy perfor-
mance (low energy efficiency and lack of onsite renewable energy solutions) of the existing building stock. 
The building stock renews slowly, with heating and cooling often based on fossil fuels. In the EU, 35 % of 
buildings are over 50 years old and almost 75% of the EU’s building stock is energy inefficient.5

On the positive side, buildings have high energy saving potential compared to other sectors of the 
economy.6 Greenhouse gas emissions reductions in many cases can also be achieved cost-efficiently in the 
building sector compared to many other sectors.7 

Buildings offer many opportunities for decarbonisation (Figure 1). However, as each building is different, 
the optimal energy performance improvement and and potential for energy reductions differ from case to 
case and region to region. In this report, we focus on Finland.

3  EC 2010. Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance of buildings.
4   EC 2018. Directive 2018/844/EU of the European Parliament and of the Council of 30 May 2018 amending Directive 2010/31/EU on the 

energy performance of buildings and Directive 2012/27/EU on energy efficiency.
5  EC. 2018. See footnote 2
6   Forsström, J., Lahti, P., Pursiheimo, E., Rämä, M., Shemeikka, J., Sipilä, K., Tuominen, P. & Wahlgren, I. 2011 Measuring energy efficiency. 

Indicators and potentials in buildings, communities and energy systems. VTT Research Notes 2581. 
7   IPCC, 2014: Summary for Policymakers, In: Climate Change 2014, Mitigation of Climate Change. Contribution of Working Group III to the 

Fifth Assessment Report of the Intergovernmental Panel on Climate Change.
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Finland is an interesting country, because the energy consumption per capita is the second highest in 
the EU and double the EU energy consumption average. Energy intensive industry is one major factor be-
hind the high level of energy use in Finland. In addition, due to Finland’s cold climate, the use of heating 
in buildings is substantial. Thus, the cold climate poses specific challenges for decarbonising the Finnish 
building stock, which is already more energy efficient than in many other EU member states, but is still in 
need of reducing the overall energy demand.

Figure 1. Examples of energy performance improvements in buildings
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Buildings use circa 40 % of Finland’s total energy consumption (Figure 2). While the annual heating 
demand varies considerably due to outdoor air temperature, there has been a gradually declining trend in 
building energy use, particularly since early the 2000’s.8 There are many opportunities to increase the energy 
performance of the Finnish building stock, of which the installation of heat pumps has already progressed 
at a rapid pace. Further improvements to the building stock would, however, require a substantial increase 
in the building renovation rate, which is currently a mere 1-1.5 % annually.9 

This report summarises research in the USE project to address the challenge of further improving the 
energy efficiency of the Finnish building stock (see Foreword for project description). It is structured in 
the following way. In Chapter 2, the need for a transition towards nearly zero energy building system is 
introduced and the methods used in the project briefly described. Chapter 3 introduces energy service 
companies as key actors enhancing the transition, and Chapter 4 presents the emerging ecosystems around 
these companies. Chapter 5 analyses how the Finnish policy mix is promoting the transition, and Chapter 
6 provides solutions to the challenges identified in this report.

8   Lemström, A. 2015. An evaluation of the effects of building regulations on energy use and greenhouse gas emissions. Master’s thesis. Aalto 
University, School of Engineering, Helsinki.

9   Airaksinen, M., Seppälä, J., Vainio, T., Tuominen, P., Regina, K., Peltonen-Sainio, P., Luostarinen, S., Sipilä, K., Kiviluoma, J., Tuomaala, Savo-
lainen, I., Kopsakangas-Savolainen, M. 2013. Rakennetun ympäristön hajautetut energiajärjestelmät. Suomen Ilmastopaneeli. Raportti 4/2013



11SYKE Publications  5   |   Transition towards zero energy buildings

Figure 2. Building energy use in Finland (Source: Statistics Finland, 2018)
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Transition towards nearly  
zero energy buildings

Key messages:
•	 A	systemic	transition	towards	highly	energy	efficient	buildings	is	needed
•	 	Building	and	energy	systems	have	conservative	cultures	with	established	actor	roles	that	

require renewal to address the decarbonisation challenge
•	 	Interlinkages	between	the	building	and	energy	systems	should	be	more	explicitly	

addressed by policymakers

2.1  

Current status in Europe
Transitions towards nearly zero energy buildings have progressed at a different pace in different countries, 
explained by variation in climate, the age and quality of the building stock, traditions of the building sector 
and its capacity to innovate, and national and local policies. Despite a common EU policy framework, there 
is much divergence in how far the transition has progressed in the EU Member States. 

In Europe, there is a large variation in the dominant source of building heat, e.g. district heating (either 
fossil fuel or biomass powered), direct electricity heating, or gas heating. Thus, the preconditions for the 
transition of heating in buildings differ greatly between countries.

Across countries, there are several well-recognised challenges for a transition towards nearly zero energy 
buildings. These include the conservative nature of the sector,10 varied building ownership and housing 

10   Ryghaug M, Sorensen K.H., 2009. How energy efficiency fails in the building industry. Energy Policy 37:984-991. Killip G. 2013. Transition 
management using a market transformation approach: lessons for theory research, and practice from the case of low-carbon housing 
refurbishment in the UK. Environ. Plann. C: Gov. Policy 31:876–892.

2
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arrangements,11 deficiencies in public policy,12 and a large number of actors operating in the sector with low 
coordination.13 System innovation14 and high-tech components are necessary to transition to a sustainable 
building stock.15 While innovative concepts exist, the transition to sustainable buildings is still in most 
places very slow.

Finland ranks among the top three countries for progress in energy efficiency policy, and it is largely on 
track for the nearly zero energy buildings target.16 For example, some of the technologies that are regarded 
as standard in Finnish construction (e.g. triple glazing, and ventilation and heat recovery) are not common 
practice in other member states, for example, in the United Kingdom. At the same time, due to the climatic 
conditions and the lower energy performance of the older, existing building stock, there is a clear need to 
reduce the overall energy use of buildings in Finland. The approach taken in this project was to explore 
specifically how novel ecosystems around building energy services could further the transition towards zero 
energy buildings in Finland – and to provide lessons learned to policymakers in Finland and elsewhere.

2.2  

Analysing change towards zero energy buildings 
from a sustainability transitions perspective
The USE project used insights from the sustainability transitions literature to analyse policy and busi-
ness change towards nearly zero energy buildings in Finland. Such insights were useful in extending the 
analyses beyond technology to shed light on the socio-technical and systemic nature of the change needed. 
A socio-technical system transition implies a significant change in technology, infrastructure, policy and 
regulatory institutions, the dominant market logic, actor practices, and consumption routines. Transitions 
are typically complex and long-term processes.

11   Meeus L, Kaderjak P, Azevedo I,et al. 2012. Topic 7: how to refurbish all buildings by 2050. Final Report of the THINK Project Funded by 
EU FP7 Programme.

12   Kangas H-L, Lazarevic D, Kivimaa P. 2018. Technical skills, disinterest and non-functional regulation: Barriers to building energy efficiency 
in Finland viewed by energy service companies. Energy Policy 114:63-76. Ryghaug & Sorensen 2009. See footnote 10.

13   Tambach M, Hasselaar E, Itard L. 2010. Assessment of current Dutch energy transition policy instruments for the existing housing stock. 
Energy Policy 38:981–996. Killip 2013. See footnote 10.

14   Mlecnik E. 2013. Opportunities for supplier-led systemic innovation in highly energy-efficient housing. Journal of Cleaner Production 
10:103–111.

15   Rohracher H. 2001. Managing the technological transition to sustainable construction of buildings: a socio-technical perspective. Technology 
Analysis & Strategic Management 13:137–150.

16   Energy Efficiency Watch 2015. SURVEY REPORT 2015: Progress in energy efficiency policies in the EU Member States - the experts 
perspective. Accessed 4 May 2018: http://www.energy-efficiency-watch.org/index.php?id=90 
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Figure 3. Transition towards nearly zero energy building system
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The USE project focused on analysing the transition towards nearly zero energy buildings at the in-
tersection of the socio-technical building and energy systems (Figure 3), and through a specific focus on 
integrated building energy services. It specifically used insights from the Multi-Level Perspective, Strategic 
Niche Management and Technological Innovation Systems in informing the analyses (Box 2).

Box 2.  
SUSTAINABILITY TRANSITIONS

Sustainability transitions refer to changes from dominant non-sustainable socio-technical systems to 
more sustainable ones, in areas such as energy, transport, agriculture, water, etc. Socio-technical sys-
tems deliver certain societal functions (such as energy or housing) through interactions between (a) ac-
tors and organisations, (b) technologies and infrastructure and (c) formal and informal rules.17 Through 
disruptive innovations or slower processes of change in a stepwise fashion, socio-technical systems can 
be reconfigured to deliver the same functions in a more sustainable way. Due to the path-dependence 
of current systems, without policy drivers, transitions often occur over long periods of 30-50 years. To 
understand and support transition processes, the following three approaches are frequently used. 

The Multi-Level Perspective (MLP) is a framework that helps to explain socio-technical change. 
It describes change as an outcome of interplay between three levels: landscape (macro), regime/sys-
tem (meso) and niche (micro). The landscape includes relatively stable long-term elements in which a 
socio-technical system (such as energy provision and use) sits, including slowly changing phenomena 
(e.g. the climate), long-term changes (e.g. macro-level societal and economic trends) and specific shocks 
(e.g. economic collapse, nuclear accident). Socio-technical regimes provide stability to socio-technical 
systems. They include the dominant technologies, infrastructure, business models, institutional frame-
works, practices and behaviours. Niches are protected spaces, where new and experimental innovative 
practices develop deviating from conventional technologies, culture and practices. The core notion of 
the MLP is that disruptive innovation results from the interaction between processes at these three 
levels: (a) niche-innovations build up internal momentum, (b) changes at the landscape level create pres-

17   Geels F. 2002. Technological transitions as evolutionary reconfiguration processes: a multi-level perspective and a case-study. Research 
Policy 31: 1257–1274
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sure on the system, and (c) destabilisation of the regime creates a window of opportunity for niche 
innovations.18 

Strategic Niche Management (SNM) aims to guide and facilitate niche innovations towards sustainabil-
ity. Three processes have been highlighted as important for the successful development and diffusion 
of niche innovations: the articulation of expectations and visions (e.g. through pilots and experiments, 
voicing expectations and demands for policy makers), the building of networks of actors (creating 
coalitions of like-minded individuals that gradually expands to a broader networks of new and old ac-
tors), and multi-dimensional learning processes (in terms of e.g. technical, market, cultural, and policy 
learning).19 SNM also focuses on how new innovations may change the systems, either by largely fitting 
into existing systems or more radically stretching and transforming them.20 

Technological Innovation Systems (TIS) focuses on innovation systems around emerging technologies, 
taking a systemic perspective to analyse the surrounding links between different actors, networks 
and the institutional contexts. It distinguishes seven functions around knowledge, markets, resources, 
experiments and direction of activity that are important to support the build-up of a new technological 
systems. Further it is interested in how the functions operate together in best cases forming ‘motors 
of innovation’ to advance the development of new sustainable technology.21

18  Geels F,Schot J. 2007. Typology of sociotechnical transition pathways. Research Policy 36: 399–417.
19   Schot J, Geels F. 2008. Strategic niche management and sustainable innovation journeys: theory, findings, research agenda, and policy. 

Technology Analysis & Strategic Management 20: 537–554.
20   Smith A, Raven R. 2012. What is protective space? Reconsidering niches in transitions to sustainability. Research Policy 41: 1025–1036.
21   Bergek A, Jacobsson S, Carlsson B, et al. 2008. Analyzing the functional dynamics of technological innovation systems: a scheme of analysis. 

Research Policy 37:407–429; Suurs R, Hekkert M. 2009. Cumulative causation in the formation of a technological innovation system: the 
case of biofuels in the Netherlands. Technol. Forecast. Soc. Change 76:1003–1020.
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The socio-technical building system comprises physical building infrastructure, construction industry 
structure, mandatory and voluntary building standards, planning and building inspection practices, 
maintenance and repair practices, as well as the dominant markets and business models for buildings and 
related services. Multiple actors operate in construction and building maintenance. The high number of 
sub-contractors used in construction sites is a specific feature of the system. Building sector has cultural 
features, which slow down the sustainability transition, for example the conservative nature of the sector 
and the lack of interest in environmental issues.22

The socio-technical energy system includes the prevailing electricity and heat production system, the 
transmission and distribution network, and the consumption side – including the building stock as one 
point of consumption; and regulations related to energy production, distribution, management, sales, and 
installation. A stable and narrow elite consisting of central ministries, large energy producers and advocacy 
associations has an influential role in the Finnish energy system.23 Domestic energy use considerations, and 
in particular energy efficiency, have had a minor role compared to production side issues. The dominant 
energy business model is still based on selling and purchasing electricity and heat as bulk products, which 
has been difficult to change. Regulatory issues also prevent some activities and business models, such as 
peer-to-peer sales of small-scale renewable energy produced in residential buildings. Thus, business models 
oriented towards consumers’ energy savings have remained marginal.

Niche level energy service innovations developing at the intersection of the building and energy systems 
link to ongoing developments related to the smart energy management and nearly zero energy buildings. 
Energy efficiency regulations (Directive 2006/32/EC and 2009/72/EC) have influenced shifts in the energy 
system alongside the deregulation of the electricity markets, leading to the emergence of the smart energy 
management niche as an intermediary market between energy producers and end-users. Developments 
in the governance of the energy network, including the roll-out of smart meters (covering almost 100% 
of electricity and 80% of heat customers24) and evolving smart-grid infrastructure have opened up space 
for new actors, providing a fertile ground for service innovation25. The nearly zero energy building niche, in 
turn, is driven by EU energy and buildings regulation (Directive 2010/31/EU) and the emergence of the 

22  Taskinen, A. 2016. Overcoming Energy Efficiency Barriers in Finnish Housing Cooperatives. Master’s Thesis.
23   Ruostetsaari, I. 2010. Changing Regulation and Governance of Finnish Energy Policy Making: New Rules but Old Elites? Rev. Policy Res. 

27, 273–297.
24  Escan, 2016. European Smart Metering Landscape Report “Utilities and Consumers.” USmartConsumer project. 
25   Verbong, G., Beemsterboer, S., Sengers, F. 2013. Smart grids or smart users? Involving users in developing a low carbon electricity economy. 

Energy Policy. 52: 117-125. 
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global NZEB niche26; with the vision of reducing the net energy use, and sometimes also carbon footprint, 
of buildings to ‘nearly zero’.

2.3  

Research approach 
The project was organised into four work packages (Figure 4), each 
comprised of its own methodological approaches of study and 
collected research material. It used theories and concepts from the 
literatures on sustainability transitions, business and innovation 
ecosystems, energy efficiency barriers, and policy evaluation to 
inform empirical analyses (see project outputs in Appendix I).

This report draws from several academic outputs produced 
in the project, including four academic journal articles, three 
manuscripts under review, and conference papers. In addition, 
the project supported the delivery of one Master’s thesis and one 
doctoral dissertation. Its insights are based on qualitative research 
utilising different methods, including circa 60 in-depth interviews, 
an analysis of multiple policy databases, document and website 
analysis, stakeholder workshops, and company case studies.

 
SUMMARY

The shift to nearly zero energy buildings requires a systemic socio-technical transition. This transition 
impacts upon both building and energy systems profoundly. In Finland the transition has started, but 
the building sector is still far from being nearly zero energy. Using insights from the sustainability tran-
sitions literature, the USE project examined how ecosystems of actors, particularly those built around 
energy service companies, can be change agents, and how current policy is supporting the nearly zero 
energy buildings transition.

26   Martiskainen, M., & Kivimaa, P. 2018. Creating innovative zero carbon homes in the United Kingdom—Intermediaries and champions in 
building projects. Environmental Innovation and Societal Transitions, 26, 15-31.

Figure 4. Work packages of the USE project

WP2:  
Policy  and ecosystems

WP3: 
Local  ecosystems

WP4:  
International  benchmarks

WP1: 
 Concept 

 and 
 synthesis
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Potential game changers:  
Energy service companies

Key messages:
•	 Successful	energy	service	companies	are	brave,	innovative	and	cooperative
•	 	The	lack	of	technical	skills	of	policymakers,	regulators	and	policy	implementers	can	

cause outdated standards, complicating the work of energy service companies
•	 Common	disinterest	in	energy	efficiency	can	slow	down	energy	service	market	growth
•	 Energy	services	require	customer-centricity	and	in	depth	understanding	of	customer	

needs

3.1  
Integrated energy service companies
The shift towards building energy service provision implies a radical shift in the mind-set and value propo-
sitions of energy providers and construction companies. This means that, instead of focusing mainly on 
the steady supply of power and heat or construction of buildings that meet the regulatory energy efficiency 
requirements, companies should put more emphasis into creating convenient housing for customers coupled 
with lower energy costs and easy to maintain facilities. 

Energy service companies have been identified as important actors behind the transition towards nearly 
zero energy buildings.27 Integrated energy service companies (IESCs) provide holistic energy services which 
integrate a range of technical, financial and maintenance solutions to improve building energy efficiency 
and reduce energy demand (ideally in a cost-efficient way) (Figure 5). Due to their role in integrating a 

27  Robinson, M., Varga, L., Allen, P. 2015. An agent-based model for energy service companies. Energy Conversion and Management 94: 233–244.

3
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Figure 5. Defining integrated energy service companies for buildings (Adapted from Kangas et al. 2018).
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diverse array of capabilities, such as technical expertise and finance, IESCs have the potential to act as 
system integrators in the transition to nearly zero energy buildings. 

IESCs offer services in planning, monitoring and controlling the energy performance of buildings. They 
do not focus on the installation of a specific solution or a technology, but on a more systemic change at the 
building level. Their services enable onsite energy generation and the reduction of energy use in buildings, 
even if building owners do not have energy efficiency knowledge themselves. Such services through their 
nature have the potential to reconfigure the existing building and energy systems.28 

There were circa 20 IESCs in Finland in 2015 and the number is currently growing. These companies 
provide a variety of services, typically expert services such as planning, project management, project im-
plementation, energy management, remote energy control, energy follow-up, supervision, maintenance, 
reporting and analyses. The technical solutions that the companies provide are diverse and cover usually 
both the energy production and consumption side. The companies differ from each other, focusing, for 
example, on managing large retrofitting projects, optimal energy efficient technology mix provision, con-
sultancy and expert advice or digital platform development.29 The IESC business models can be classified 
into four archetypes that differ in terms of market segment and value proposition (Box 3). If such services 
were more widespread, it would benefit the diffusion of multiple new efficiency and renewable energy 
technologies, thereby contributing to the nearly zero energy buildings transition.30 

Successful IESCs appear to combine an innovative business model with sustainability transition needs 
(such as climate change mitigation) and strong networks with other actors that go beyond traditional sectoral 
boundaries31. They also have the courage to operate in an uncertain and constantly changing environment, 
and learn through experiments, pilots and collaboration (see Box 4 for examples).

28  Kangas H-L, Lazarevic D, Kivimaa P. 2018. See footnote 12.
29  Kangas H-L, Lazarevic D, Kivimaa P. 2018. See footnote 12.
30   Lazarevic, D., Lukkarinen, J., Kivimaa, P., Kangas, H-L. 2018. Beyond the energy service company (ESCo): The emergence and evolution 

of energy service business models for nearly-zero energy buildings. Unpublished manuscript.
31   Lazarevic, D., Kivimaa, P., Lukkarinen, J., Kangas, H-L. 2018. Understanding integrated-solution innovations in sustainability transitions: 

Reconfigurative building-energy services in Finland. Unpublished manuscript, submitted for review.
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Box 3.  
IESC ARCHETYPES IN FINLAND

•		 IESC as construction consultancy: Companies that offer holistic design, and monitoring of 
energy efficiency renovations. The companies have capacity to execute building energy efficiency 
renovations.

•		 IESC as maintenance activity: Building maintenance companies that have taken energy efficiency 
improvements and project execution at the core of their business models. The companies have ca-
pacity to signal potential improvements, monitor the effects and affect user practices.

•		 IESC as technology provision: Mainly global energy technology companies that utilise the energy 
services as sales argument for their products and product infrastructures. The companies develop 
the hardware for improved energy performance and bundle different technologies into services.

•			IESC as data management: Innovative companies that have taken advantage of internet-of-things 
applications, algorithmic designs and machine learning. The companies provide the technological 
infrastructure for the better performance and management of buildings.

While innovative companies and business models exist, the IESC sector is still very small in Finland, 
partly due to barriers the sector faces (Figure 6). The barriers cause a situation, where energy efficiency 
improvements are on a lower level than is economically, environmentally, technically or socially optimal. 
Thus, emissions and energy costs from building energy use are higher than optimal. 

The USE project found the most significant barriers, from the viewpoint of IESCs, to be (1) lack of techni-
cal skills, (2) disinterest in energy efficiency improvements, and (3) non-functional regulation, meaning both 
poorly designed and poorly implemented policies.32 The lack of technical skills was related, for example, 
to energy efficient building practices, building energy planning, building energy management and energy 
efficiency regulation, all leading to less than optimal building energy efficiency. The lack of technical skills 
can cause poor material and technology choices in retrofitting and outdated technical standards. Even if 
the latest smart technology is installed, it can be poorly utilised. 

32  Kangas H-L, Lazarevic D, Kivimaa P. 2018. See footnote 12.
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From IESCs’ point of view, disinterest in energy efficiency is common and shared by many actors in the 
field. For example energy production companies and public bodies were not seen to be eager to develop new 
energy efficient solutions or practices. This can have an impact on energy policy so that energy efficiency 
is not a priority issue. On the other side, builders and developers were not seen eager to demand new en-
ergy efficient solutions and introduce new energy efficiency enhancing practices. This can be a barrier for 
the energy service market growth. Disinterest in energy efficiency may result in only incremental energy 
efficiency improvements instead of a more comprehensive nearly zero energy transition.33 Non-functional 
regulation is addressed in more detail in Section 5.

33  Kangas H-L, Lazarevic D, Kivimaa P. 2018. See footnote 12.

Box 4.  
COOPERATION AMONG IESCS
Enegia and LeaseGreen have been studied as IESCs at the interface of the energy and building systems. 
Enegia has roots in building energy management and energy efficiency project design, and in the 2010s 
has been active in digital energy management and platform development. In the process the company 
has acquired assets in data and digital service development. LeaseGreen, established in 2013, is a fast 
growing renovation company that has developed an innovative business model for carrying out energy 
efficiency projects in buildings. The company has simplified the contract procedures, sourced third-
party funding for energy efficiency improvements and built networks with technology providers.  The 
companies have been in close collaboration since 2016, aligning their activities instead of entering into 
direct competition with each other. Both companies have attempted strong strategies for interna-
tionalisation and made public claims on the ineffective implementation of energy efficiency policies in 
Finland.
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Figure 6. Energy efficiency barriers from the IESCs’ perspective 
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3.2 
Customer centricity at the heart of energy services business
Building energy services require the development of new types of customer centric business concepts in 
traditionally supply-oriented energy and construction sectors. Customer-centricity is also emphasised 
through the new roles that consumers as dwellers and prosumers have in net zero energy buildings, where 
renewable energy can be produced onsite or nearby.  Additionally, in the future, buildings will mostly likely 
be more integrated into the energy system as energy storages and demand response capacity. Although 
individual households have shown great interest in new energy technologies and renewable energy, micro-
level energy production in Finland still lags behind the European average. 

To improve the understanding of the factors that guide the energy generation choices at the construction 
phase, the USE project interviewed consumers, energy companies, construction companies and design-
ers of the possibilities to tailor hybrid energy solutions (combining energy efficiency with on-site energy 
production) for the needs of various builders.34 As a result, various factors in the building planning and 
construction process were found to hinder the adoption of non-conventional energy choices.

For individual households, energy choice is only one aspect in a large and often once-in-a-lifetime type of 
building effort, which means that it is rarely given a strong priority. During the planning process, households 
are dependent on construction professionals (often connected to companies offering particular prefabricated 
buildings). These professionals, according to interviews, seem to have little expertise and interest in energy 
planning. The building design process is guided by aesthetic and functionality criteria together with the 
requirements of building permit standards. Energy solutions as such often remain at the margin of a con-
struction process unless the customer is strongly committed to advance certain unconventional solutions. 
Following from this, many integrated energy solutions, which would require structural adjustments, are 
closed down at the early phase of the planning process, often before consumers even start to consider energy 
choices. At the moment, there seems to be lack of tailored, holistic building energy solutions for individual 
detached houses, and misfits between energy generation systems and other housing technologies are fre-
quent.35 Furthermore, energy services, such as leasing of equipment or ready-to-purchase maintenance and 
monitoring services would be needed to lower the barrier of individual households to engage in micro-level 

34   Åkerman, M., Halonen, M., Wessberg, N. 2018. To become or not to become an energy prosumer? Unpublished manuscript, submitted 
for review.

35  Åkerman, M., Halonen, M., Wessberg, N. 2018. See footnote 34.
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energy production. The more people manage their own energy usage or even production, the more there 
is need for user-centric service solutions. These needs create a potential and increasing market for IECSs36. 

The need for customer centric energy service solutions to engage individual houses as active parts of 
energy production is evident. The USE project identified two key actor groups who are in a strategic posi-
tion in the planning and construction phase to advocate the active participation of consumers in building 
energy system: (1) Each builder encounters municipalities as part of building permit process. Municipalities 
can encourage the adoption of novel solutions through building codes and by providing financial benefits 
for energy efficiency or micro-level energy production. In addition, municipalities can, as neutral actors 
independent of energy or building industries, disseminate information on available solutions for consum-
ers through extension services or demonstration projects. Certain municipal agencies or actors can act as 
intermediaries advancing the low energy building stock.37 In addition, investments in the education of (2) 
specialised building energy designers would boost the communication between architects and HVAC 
designers and help to integrate energy expertise as an integral part of standard building design and reno-
vation process38.

SUMMARY

Energy service companies have the potential to disrupt or reconfigure the existing energy and building 
systems and drive the transition towards nearly zero energy buildings. Energy and building sectors 
are supply centric, so changing the mind-sets of incumbent energy and construction industry actors 
towards service provision and consumption is important. At a societal level, disinterest in energy 
efficiency is slowing down transition. Therefore, “efficiency first” principle should be adopted to better 
address the emissions reduction in the energy and building sectors.

36  Hyytinen, K., Toivonen,M. 2015. Future energy services: empowering local communities and citizens. Foresight 17(4):349 - 364
37   Kivimaa, P, Martiskainen, M 2018. Innovation, low-energy buildings and intermediaries in Europe: Systematic case study review. Energy 

Efficiency 11(1): 31-51.
38   Nieminen, M., Åkerman, M. 2018. Using boundary object-theory as a framework for understanding adoption of renewable energy inno-

vations in housing: Building and HPAC –plan. EASST Conference, 26-28 July 2018, Lancaster.
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Ecosystems: Energy service companies’  
networks and strategies

4

Key messages:
•	 Energy	service	ecosystems	are	in	an	emerging	state	in	Finland	
•	 Several	ecosystems	are	developing	around	integrated	energy	service	companies	who	

are driving value co-creation strategies that benefit multiple ecosystem members
•	 Regional	energy	innovation	ecosystems	need	visionary	orchestrators

 
4.1  
Emerging business ecosystem for novel building energy services
Energy services in the building sector need close cooperation between a diverse set of companies and other 
actors. The nature of energy services requires that companies create value by integrating various technical 
solutions (material and digital) and services into integrated services (products and services). These services 
should be provided to the right customers at the right phase of a building’s life cycle. For example, services 
range from contract-based planning and execution of turn-key energy efficiency renovations to advice tar-
geted to building managers. To understand the interactions between the actors and the different business, 
the USE project used the business ecosystem concept (Box 5). 
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Box 5.  
BUSINESS ECOSYSTEMS 

Management research has borrowed the term ecosystem from ecology. An analogy between these 
two can be derived. While in ecology each organism has important duties and interactions to sustain 
their ecosystem, in management literature the ecosystem actors form an interdepended network to 
create a product or a service. 

A business ecosystem is an “economic community comprised of a number of interacting organisations and 
individuals, including suppliers, producers, competitors, customers and other stakeholders, that produces goods 
and services of value for the customers”.39 It can create value by delivering a ‘total experience’ that  
addresses end customers’ needs by combining skills and assets across the ecosystem.40

When the USE project analysed the emerging IESCs’ business ecosystem, the IESCs were placed at the 
centre, and the business ecosystem layers were used as a frame for the other actors (Figure 7). The core 
layer of the emerging ecosystem comprises the IESCs and technology suppliers (hardware and software 
suppliers). The IESCs have close relationships with their technology suppliers, because one of their most 
important services is to act as an expert between the client and the technology supplier. 

The extended ecosystem layer includes technology manufactures (suppliers of suppliers), builders, de-
velopers and building owners (customers), building users (customers’ customers), and building managers, 
planners and architects (complementators). It also includes the construction industry that is characterised 
by project-based work, complex and long-life-span products, and, in Finland very large incumbent firms. 
Government agencies—policy makers (i.e. ministries) and policy implementers (i.e. Motiva)—are also located 
in the extended ecosystem due to their strong regulatory and oversight powers in the construction industry. 

The broader business ecosystem comprises actors that are not usually directly involved in the value 
creation process, but have an effect on the ecosystem: energy producers, public bodies, trade associations, 
investors, unions and universities.

39  Moore, J. 1996. The Death of Competition: Leadership and Strategy in the Age of Business Ecosystems. John Wiley & Sons, Chichester, p26. 
40   Clarysse, B., Wright, M., Bruneel, J., Mahajan, A. 2014. Creating value in ecosystems: Crossing the chasm between knowledge and business 

ecosystems. Research Policy 43:1164–1176; Thomas, L.D.W., Autio, E. 2012. Modeling the ecosystem: A meta-synthesis of ecosystem and 
related literatures. The DRUID Society Conference on Innovation and Competitiveness - Dynamics of organizations, industries, systems 
and regions. 
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Figure 7. The actors in the emerging Finnish IESC ecosystem (Kangas et al 2018)

The way of mapping the IESC emerging ecosystem presented in Figure 7 is a generalised version that 
is useful, for example, for the above-mentioned barriers analysis (see Section 3.1). In reality, each IESC has 
different relationships with other actors in their emerging ecosystem based on their business model and 
strategies. Also, the IESCs have different relationships with each other.

Generally, the IESCs have closer ties with either the building or the energy system that determines their 
roles in the emerging business ecosystem. At one end of the scale, the companies with close ties to energy 
system have specialised in the development of energy management platforms to give consumption advice 
and better designed and time-focused renovations. At the other end, the packaging of funding, engineer-
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ing expertise and monitoring has emerged as a disruptive business model that potentially transforms the 
practices and rules of the building system actors more generally.

The business ecosystems for energy services are fast emerging. However, there are several ‘bottle necks’ in 
their development. First, although some of the companies have actively navigated their business approaches, 
the sector misses an advocacy actor (association, union, network) to represent common interests of integrated 
energy service business towards policymakers and incumbent actors in the building and energy systems. 
Second, the sector is highly knowledge and skills intensive, which puts lots of pressure on the education 
system to provide skilled employees for service companies and for building maintenance, management and 
ownership. 

The ecosystem development has progressed through direct contacts with certain key stakeholders as several 
mid-sized professional building owners have taken an interest in modernising their building stock. However, 
sufficient attention to energy efficiency by private investors, co-operatives and the public sector is still lacking. 

Three emerging ecosystems were identified, providing different services to different end-users. The first 
focuses on building renovation and maintenance, delivering integrated service innovations related to contract-
based planning and execution of turn-key energy efficiency renovations and services to building managers. 
The second focuses on energy efficiency, micro-generation and energy management through services that 
integrate multiple technologies into system solutions, bundled into service offerings. The third concentrates 
on energy monitoring and building development advice via internet-of-things and cloud enabled real-time 
energy monitoring, greenhouse gas emission calculations and energy efficiency advice.41 

4.2  
Regional energy innovation ecosystems in the making
Concrete ecosystem building often takes place in some regional or local context. Therefore, it is important to 
know what drives new emerging socio-technical energy innovations at regional and local levels (see Box 6). 

The development of regional initiatives and ecosystems around new energy solutions can gradually con-
tribute to (nationwide) system change, supporting the nearly zero energy buildings transition. The actions of 
local actors – such as cities and municipalities, citizens, local energy production and infrastructure companies, 
ICT-technology companies, and maintenance and construction companies – and their micro-level interactions 
are in a decisive position (Figure 8). Local systems are “testbeds” or pilots for new socio-technical innovations 
in construction-related energy solutions. 

41  Lazarevic D., Lukkarinen J., Kivimaa P., Kangas H-L. 2018. See footnote 30.
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Box 6.  
REGIONAL INNOVATION SYSTEMS AND INNOVATION ECOSYSTEMS

Two interrelated and overlapping concepts: regional innovation system and innovation ecosystem pro-
vide a theoretical lens to understand the emergence and development of novel energy services. While 
there are many definitions for the concept, in essence regional innovation systems (RIS) refer to 
regional actors and institutions who interact consistently in knowledge generation and exploitation to 
produce innovations. What gives a RIS its motivation, is its institutional and cultural embeddedness, 
regional learning, shared culture and cooperative interaction.42 

Innovation ecosystems can be seen as geographical clusters of actors, intermediating between 
knowledge production and exploitation of new knowledge to aim at the co-creation of innovations. 
Focal actors can be, for instance, local intermediaries, innovation brokers (such as technology transfer 
companies, regional development companies, or research liaison offices and innovation services in local 
universities) and policymakers43. 

Both concepts refer to the importance of regional or local interaction, policymaking, and the subse-
quent generation of innovations, in this case, as socio-technical ones, in which social and technological 
aspects intertwine with each other. For instance, implementing renewable and smart grid solutions is 
not only a technological challenge but essentially also a mission to create a new organisation for col-
laboration between various actors, and to adjust existing organisations and business models to align 
with that.  

42   Cooke P., Gomez Uranga M., Etxebarria G. 1998. Regional innovation systems: Institutional and organizational dimensions. Research Policy 
26: 475-491; Cooke, P. 1998. Introduction: Origins of the concept.  In P. Cooke, M. Heidenreich & H. Braczyk  (eds.) Regional innovation 
systems. UCL press.

43   Valkokari K. 201,) Business, Innovation, and Knowledge Ecosystems: How They Differ and How to Survive and Thrive within Them. 
Technology Innovation Management review 5(8):17-23. 
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Figure 8. Regional building energy service innovation ecosystem
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Hiedanranta area, in the City of Tampere, is an example of such a testbed.  It is a former industrial area, 
planned to become a residential area for 25,000 inhabitants by 2030. Currently, Hiedanranta has been a 
living lab for novel green urban solutions, including renewable and decentralised energy solutions. It has 
been examined in the USE project as an effort to build a novel local building energy ecosystem. 

The City of Tampere has been a focal actor in the ecosystem development in Hiedanranta, having the 
mandate for urban planning in the area. It has (1) created the necessary new vision for renewable energy 
and smart grid solutions (which have not been applied anywhere in the city earlier); (2) gathered together 
actors (e.g. citizens, public actors, energy and ICT companies and research institutes) to discuss about the 
realisation of the vision; and (3) formed a platform for the development of new local energy related solutions. 
Hardly any of the focal actors of the developing ecosystem would have started the process itself without 
the “orchestrating and integrating role” of the city. 

The constellation is unique. It is rare that these actors would collaborate to create a shared vision and 
activities. While the role of the city has been necessary as an orchestrator, also public funding for the ini-
tiative and related concrete projects by the EU and Business Finland (former Tekes, the Finnish Funding 
Agency for Technology and Innovation) have supported the development. It is noteworthy, that in this case 
the role of the energy service companies has so far been marginal. Only recently more attention has been 
paid to the idea of “energy as a service” and rethinking energy provision and infrastructures as services. 44 

The planned local energy system will be formed around smart technical infrastructure (e.g. automated 
monitoring and control systems, data systems) in which infrastructure services (energy transfer and tech-
nology), production services (e.g. production of energy, maintenance services and network connections), 
and control services (e.g. demand response services, energy efficiency services, system coordination) are 
connected. All these functions are made possible by number of various firms operating in different areas 
and connected together by an energy cooperative or other organisation managing the regional energy sup-
ply ordering the services to the area. All this has to be then embedded to the physical infrastructure of the 
area and be compatible with the building technique offered by construction companies.  

Currently, a larger business ecosystem supporting broader energy services for individual builders does 
not exist; while there are early signs of ecosystem emergence (see Section 4.1). Such a broader ecosystem 
could be based on rethinking of buildings as a renewable energy generation device alongside meeting the 
aesthetic and convenience needs of consumers. In such an ecosystem, the consumer also has a central role 
as a dweller/prosumer inhabiting the energy generation device. To encourage active prosumerism, regula-
tory barriers preventing the peer sales of energy for neighbourhood buildings should be revised. 

44   Nieminen, M., Åkerman, M. 2018. Dynamics and structures for emergent building energy ecosystems in Finland? ENERGIZING FUTURES 
– Sustainable Development and Energy in Transition, 13–14 June 2018, Tampere.
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The building of the above novel ecosystems means radical reorganisation of existing actor relations 
and business models in several levels of operation. This requires new solutions and the adaptation of old 
ones in close collaboration with various actors from innovative start-ups to established energy companies, 
construction companies, city authorities, and local universities and research institutes. 

What the regional case suggests is that an energy ecosystem related development needs an “orchestra-
tor” or “owner” of the process, which has the preliminary vision, and which facilitates and supports the 
networking and development of the ecosystem in various project activities. In addition, the owner is needed 
to disseminate information and to create trust on new possibilities as especially small firms or citizens are 
not necessary well-informed new potential solutions and how they could be applied, thus slowing down 
the demand of new solutions in the buildings.

SUMMARY

Ecosystems of actors providing integrated building energy services are emerging around specific 
business models and in different regions. Different business ecosystems have emerged around energy 
service companies that integrate the capabilities of ecosystem actors to reconfigure incumbent 
practices in the energy and building systems. At the regional level, e.g. a city can orchestrate a process 
to create an innovation ecosystem by gathering the relevant actors and creating a common vision 
towards a nearly zero energy building system at a local level. In the building and energy sectors 
incumbent actors have traditionally strong roles. Therefore, for a national level energy service 
ecosystem to emerge, an actor that would advocate the interests of energy service companies is 
needed. Integrated energy services require high level of knowledge and skills, and the education system 
should be developed to meet these needs.
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Policy mixes for building energy efficiency 

Key messages:
•	 	A	comprehensive	energy	efficiency	policy	mix	promotes	new	innovations	and	

destabilises existing systems
•	 	The	energy	efficiency	policy	mix	in	Finland	supports	a	transition	towards	nearly	zero	

energy buildings, partly pushed by European Union requirements
•	 	The	Finnish	energy	efficiency	policy	mix	has	problems	with	implementation	that	need	to	

be resolved for the policy mix to have ‘transformative’ effects

5.1  
Policy mix for nearly zero energy building transitions
Comprehensive policy mixes are important to advance sustainability transitions. This is particularly im-
portant in sectors such as buildings and construction, which change slowly and contribute significantly to 
pressing environmental (and societal) problems. Therefore, a proposition was made in one output of the 
USE project45 that policy mixes should contain both (1) policies that support the creation of innovations 
advancing sustainability, and (2) policies that deliberately destabilise existing unsustainable systems and 
practices (Figure 9).46 In most cases this means that, in addition to already existing innovation support, 
policymakers need to evaluate carefully the existing policy mix to identify whether sufficient destabilising 

45   Kivimaa P, Kern F. 2016. Creative destruction or mere niche support? Innovation policy mixes for sustainability transitions. Research 
Policy, 45(1):205-217.

46   This proposition has been up taken well in subsequent academic literature, and the second point about destabilising policies was noted 
briefly in Chapter 4 of the IPCC’s Sixth assessment report.

5
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Figure 9. Policy mix for promoting low-energy transitions  
(based on Kivimaa & Kern, 2016 with an elaboration from Kivimaa et al., 2017)
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measures are in place and, if not, work to introduce such measures. However, even when destabilising policy 
strategies or instruments appear to exist, they need to be supported with coordinated policy implementa-
tion processes to become effective.47 

An analysis of the development of Finnish building energy efficiency policy mix since 2000 shows a 
rather positive picture in terms of advancing the nearly zero energy buildings transition, particularly for 
new buildings. Incremental improvement has occurred in policy goals towards increased energy efficiency 
and nearly zero energy buildings, influenced by climate change and energy security concerns, and being 
pushed by European Union Directives. 48   

In Finland, particularly important has been repeating the additional 30% improvement targets for new 
buildings four times in 2003, 2008, 2010 and 2012, implemented through building regulations. Such targets 
provide directionality for actors, a necessary component of sustainability transitions.49 These changes have 
been complemented by a larger mix of policies – over 30 policy instruments existing during 2014-2017 – ad-
dressing energy use in buildings (Figure 10).50 

Over time the instrument mix has evolved, the national building code (energy efficiency requirements in 
building regulations) and voluntary energy conservation programmes remaining as the longest standing 
policy instruments with regular updates along the way. In 2010, for example, 80% of total energy consumption 
in Finland was covered through voluntary energy conservation agreements.51 In addition, new instruments 
have gradually been added to the mix including subsides, information and R&D programmes. However, 
simultaneously government spending on energy efficiency has reduced and subsidies have been cut.

An analysis of the Finnish building energy efficiency policy mix carried out in the USE project indicates 
that the coherence between tightening requirements for energy efficiency in new buildings and ambitions 
to improve the existing building stock has improved.52 For example, the Strategy for Renovation in 2017 
integrated energy efficiency concerns. The consistency of the instrument mix has also improved. This has 
enhanced through a process of policy patching: instead of a complete overhaul of policy (i.e. creating a new 
policy package), there have been processes of finding synergies between existing and new policies, for 

47   Kivimaa P, Kangas H-L, Lazarevic D. 2017. Client-oriented evaluation of ‘creative destruction’ in policy mixes: Finnish policies on building 
energy efficiency transition. Energy Research and Social Science 33:115-127. 

48   Kern F, Kivimaa P, Martiskainen M. 2017. Policy packaging or policy patching? The development of complex energy efficiency policy mixes. 
Energy Research & Social Science 23: 11-25.

49   Schot J, Steinmueller W. 2018. Three frames for innovation policy: R&D, systems of innovation and transformative change. Research 
Policy 47(9): 1554-1567

50  Kern F, Kivimaa P, Martiskainen M. 2017. See footnote 48.
51  IEA 2013. Energy Policies of IEA Countries. Finland 2013 Review, International Energy Agency (IEA), Paris.
52  Kern F, Kivimaa P, Martiskainen M. 2017. See footnote 48
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example the ERA 17 Programme (Box 7).53  Policy development has benefitted from cross-ministry coor-
dination and the activities of government-affiliated intermediary organisations, such as Sitra and Tekes, 
pushing for changes in the policy mix.

53  Kern F, Kivimaa P, Martiskainen M. 2017. See footnote 48.

Box 7.  
ERA17 ACTION PROGRAMME

ERA17 Action Programme on Energy Smart Built Environment was launched in 2010 by the Ministry 
of the Environment jointly with the Finnish Innovation Fund Sitra and the Finnish Funding Agency for 
Technology and Innovation, Tekes (now Business Finland). The Minister of Housing at the time had 
an influential role in creating this programme. An energy-smart built environment was defined as 
“an energy-efficient, low-emission, high quality built environment that employs all necessary means 
to mitigate climate change” (era17.fi/en/). The programme brought together actors around building 
energy efficiency and aimed to create a coordinated policy mix to progress energy efficiency. ERA17 
included several events that enabled an open dialogue with a range of stakeholders. 

The programme pooled together 31 different policy instruments – some already in place and some 
proposed, and of different size and importance – including proposals for decentralised energy pro-
duction, construction and renovation, real estate management and land use. ERA17 can effectively be 
seen as collaborative action that aims to create synergies between a range of policy instruments influ-
encing energy efficiency in the built environment. ERA benefitted from a longer term focus reaching 
across three government periods. The involvement of Sitra and Tekes in central actors partly ground 
the longer term approach.

For more information visit: http://era17.fi/en/ 
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5.2  
Company perspective on building energy efficiency policy
A further analysis carried out from the perspective of integrated energy service companies (IESCs) sup-
ported the top-down analysis of a fairly coherent and improving policy mix. The views of the different 
companies differed quite a lot. Generally, performance standards and information instruments were seen as 
the most effective, while subsidies and certification was regarded as ineffective.  Critique was particularly 
placed on how energy certificates, building regulations and the energy audit programme work in practice.54 

The analysis also focused on to what degree the Finnish policy mix from IESC perspective covers the 
supportive-destabilising policy mix presented above. Policy gaps were identified regarding the impact of 
the policy mix on knowledge creation (limited innovation policy and educational policy inputs), market 
formation (problems with the design and implementation of the energy certificate system), resource mo-
bilisation (removal of subsidies and problems in the energy audit scheme) and direction of search (a clear 
indication missing where the development is heading). Some destabilising policies were identified – most 
importantly a revision made in 2012 to the building code and to the Land Use and Building Act. 

The impact of these policy revisions is, however, uncertain due to a perceived lack of monitoring of their 
enforcement, lack of know-how in building inspection, and lack of sanctions for non-compliance. These 
can be described as issues of incoherent policy implementation, and were also seen to involve: the ways in 
which public procurement is carried out in practice potentially hindering innovative building energy ef-
ficiency improvement; and insufficient/ineffective monitoring of energy certificate and subsidy schemes.55

In an analysis of barriers hindering energy efficiency from the viewpoint of the IESCs, these issues of 
poor implementation were classified as non-functional regulation as a barrier to energy efficiency. Some 
IESCs viewed that some policy preparations are rushed and, thus, public bodies and other actors are not 
prepared for new policies when their implementation starts, reducing the immediate effectiveness of policies. 
Some policies were seen as ‘too technology specific’ and, thus, restrictive from the perspective of holistic 
energy services. According to IESCs, many policies regulate how energy efficiency improvement should 
be performed, as opposed to the energy efficiency outcomes. Thus, certain standards and requirements 
were seen to be obstacles rather than drivers, because they promote energy efficiency only in principle, 
but not in practice.56  

54  Kivimaa P, Kangas H-L, Lazarevic, D. 2017. See footnote 47.
55  Kivimaa P, Kangas H-L, Lazarevic, D. 2017. See footnote 47.
56  Kangas H-L, Lazarevic D, Kivimaa P. 2018. See footnote 12.
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In Finland (and elsewhere), building energy performance issues easily fall outside mainstream energy 
policy. The Ministry of the Environment is in charge of the building energy efficiency policy, while the 
Ministry of Employment and Economy handles energy policy concerning energy production and industry. 
Also, there are institutionalised power structures and personal connections between incumbent energy 
companies and decision-makers.57 These have caused lock-ins, such as expected revenue of the govern-
ment taxes and, for example, electricity and heat sale revenues. Due to these challenges, energy production 
issues have a priority status in energy policy and energy efficiency issues are not similarly prioritised in 
governmental policy. 

SUMMARY

Many supportive and some destabilising policies are in place, and policy development has been largely 
consistent and coherent over time. However, the policy mix needs to be redesigned paying attention 
to the comprehensiveness of the policy mix (both in terms of destabilising policies and filling policy 
instruments gaps), and coherent policy implementation. In addition, the ‘efficiency first’ principle needs 
to be implemented (e.g. through concrete energy efficiency targets, energy saving obligations and 
inclusive policy processes), for policy to better support the nearly zero energy buildings transition 
more rapidly. 

57  Kangas H-L, Lazarevic D, Kivimaa P. 2018. See footnote 12.
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Solutions

Based on the research carried out in the USE project, we propose the following solutions to better address 
energy efficiency in the built environment.

Energy efficiency policy

Towards effective and adaptive energy efficiency policy: Energy efficiency policies should be aimed at 
actually achieving energy savings. Attention should be placed in maintaining policy instrument consistency 
over time, making sure that the goals of different policy instruments are consistent, and ensuring coordina-
tion between the public bodies influencing building energy efficiency. This calls for regular evaluations of 
both individual policies and whole policy mixes influencing building energy efficiency.

Policies disrupting the status quo needed to radically reduce energy consumption from buildings: Policy 
mixes for sustainable energy transitions should incorporate instruments addressing two dimensions: those 
aimed at creating innovations and supportive innovation ecosystems, and those aimed at disrupting domi-
nant systems. The latter include significant changes in regime rules maintaining incumbent (high-energy) 
solutions, reduction in support for dominant non-sustainable solutions (including phase out policies), and 
changes in social networks and key actors.

Energy efficiency policy for transitions requires also organisational changes: The effectiveness of some 
current building energy efficiency policies (including building regulations) is hampered by problems 
in policy implementation. Thus, new organisations or the replacement of key actors in support of more 
efficient energy policy needs to be supported by the reorientation of existing policy actors through new 
organisational or institutional practices to support energy efficiency.

6
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Energy efficiency policy mix needs more support for innovation and experimentation in services: More 
attention needs to be paid to supporting innovation, experimentation and market formation in the bound-
ary of building and energy regimes. E.g., targeted R&D&D programmes that improve public procurement 
processes in practice, and legislative changes supporting experimentation are important. To go beyond the 
initial stage of innovation and experimenting, the policy mix needs to include also structural changes and 
streamlined policy processes supporting transition in the sector. 

Improved education of building energy designers: There is a need to boost and encourage communica-
tion between architects, HVAC designers and energy service providers to integrate energy expertise into 
standard building design and renovation processes. Special education programmes for building energy 
designers would help in bridging the gap between different professionals to enable more holistic considera-
tion of energy in building projects.

Efficiency first: Energy policy has largely been focused on energy production issues, e.g. the Finnish national 
energy policy targets consider production-based issues. Energy efficiency and energy performance in the 
building sector should more comprehensively be taken into account in higher-level energy policy making.  

Scaling up energy service business ecosystems

Emerging business ecosystems for building energy services need greater coordination: Integrated energy 
service ecosystems for the building sector are emerging around customer-oriented solutions with the aim 
of reconfiguring building and energy systems. However, the emerging sector is lacking an advocacy actor 
to present their common interests to policymakers and incumbent building and energy systems actors. 
The establishment of such an advocacy actor is needed to further the interests of the emerging sector, and 
enable consolidation to further develop the sector.  

Need to expand the integrated energy service customer-base: The integrated energy service company 
customer base needs to expand to encompass small-scale builders and property owners to enable faster 
reduction in building energy demand. The lack of interest in the individual consumer markets is a problem 
for the efficient delivery of energy retrofits and the sustainable energy transition more broadly due to the 
large share of residential properties. Policy to encourage the development of the energy services market 
for individual consumers should be developed. 
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Facilitating cross-sectoral learning to gain value and new entrants to energy services: The co-creation of 
value in business ecosystems is important for transitioning towards nearly zero energy buildings and the 
growth of the emerging energy service sector. The aggregation and dissemination of positive experiences 
and best practices from recent developments at the cross-section of building, energy, finance and ICT sec-
tors should be encouraged, e.g. via intermediary actors or platforms, to facilitate cross-sectoral learning 
and attract new actors to the emerging ecosystem.

The role of local authorities

Local authorities should take active intermediary roles to advance low energy construction: Experiences 
from Finland and elsewhere show that local authorities as intermediaries (e.g. through planning depart-
ments, energy managers or specific policies) can enable the successful delivery of building energy efficiency. 
They can e.g. disseminate information to consumers through extension services, demonstration projects 
or open house events. Local authority support is not self-evident and requires strategic level decisions and 
dedicated actions to advance energy efficiency. 

Regional energy service ecosystems need public orchestrators: A visionary orchestrator, able to facilitate 
networking between construction companies, energy suppliers, building managers, maintenance compa-
nies, funding bodies and ICT solutions providers is needed to create trust and a common vision for novel 
regional-level energy service ecosystems to emerge. This advocator role can be taken by a public body (e.g. 
a city department) and requires long-term strategic commitment.

Increase the role of energy efficiency in building inspection: Improving attention into energy efficiency 
in building inspection should be a priority for the government and local authority planning departments. 
This can be done by utilising the lessons learned from pilots and experiments in the field, taking the best 
practices from the forerunner cities and municipalities into action nationwide, and increasing the importance 
of energy efficiency in the building inspectors’ education and work performance evaluation.
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Due to climate change, there is a need to phase out fossil-fuel 
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zero energy buildings has started, but the building sector is still far 
from being nearly zero energy. Energy service companies have the 
potential to reconfigure the existing energy and building systems 
and drive the transition. Energy and building sectors are supply-
centric, so changing the mind-sets of energy and construction 
industry actors towards service provision and consumption is 
vital. At societal level, disinterest in energy efficiency is slowing 
down transition. Ecosystems of actors providing integrated build-
ing energy services are emerging around specific business models 
and in various regions. At the regional level, a city can orchestrate 
a process to create an innovation ecosystem by gathering the 
relevant actors and creating a common vision towards a nearly 
zero energy building system.

Many supportive policies are in place, and policy development has 
been largely consistent and coherent in the intermediate term. 
However, more attention needs to be paid to the comprehensive-
ness of the policy mix to reach the goal of nearly zero energy, 
and especially to implementation to make sure it is coherent with 
the policy goals. 
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Ilmastonmuutoksen hillitsemiseksi on vähitellen vähennettävä 
fossiilisiin polttoaineisiin perustuvaa energian käyttöä rakennusten 
lämmityksessä, viilennyksessä ja valaistuksessa. Systeeminen muu-
tos kohti lähes nollaenergiarakennuksia on välttämätöntä. Tämä 
edellyttää sosioteknistä muutosta energia- ja rakennusjärjestel-
missä. Muutoksia tarvitaan sekä teknologiassa että poliittisessa 
ohjauksessa, instituutioissa, markkinoissa, käytännöissä ja kulttuu-
rissa. Rakennukset tarjoavat monia mahdollisuuksia kasvihuone-
kaasupäästöjen vähentämiseen, mutta potentiaali ja ihanteelliset 
energiatehokkuusparannustoimet vaihtelevat tapauskohtaisesti.

Tämä julkaisu vetää yhteen Suomen akatemian vuosina 2015-2018 
rahoittamassa hankkeessa, Paikallisen uusiutuvan energian ja 
energiatehokkuuden liiketoimintaekosysteemin muutos - Parempia 
energiapalveluita kuluttajille (USE), saadut tulokset. Tutkimus käsit-
telee Suomen rakennuskannan energiatehokkuuden parantamista 
erityisesti energiapalveluita kehittävien yritysten näkökulmasta. 
Julkaisu tarkastelee integroituja energiapalveluita rakennuksille, 
energiapalveluiden ympärille kehittyviä liiketoimintaekosystee-
mejä ja alueellisia innovaatioekosysteemejä, sekä rakennusten 
energiatehokkuutta edistäviä politiikkakokonaisuuksia systeemisen 
muutoksen kannalta.

Tutkimus osoittaa, että systeeminen muutos kohti nollaenergiara-
kennuksia on Suomessa alkanut, mutta rakennussektori on koko-
naisuudessaan vielä kaukana nollaenergiasta. Energiapalveluyritykset 
voivat määritellä energia- ja rakennusjärjestelmien rooleja uudelleen 
systeemisen muutoksen ajamiseksi. Energia- ja rakennussektorit ovat 
tarjontakeskeisiä, joten toimijoiden ajattelutapojen muuttaminen 
palvelu- ja kulutuskeskeisimmiksi on tärkeää. Yhteiskunnallisella 
tasolla vähäinen kiinnostus energiatehokkuutta kohtaan hidastaa 
systeemistä muutosta. Ekosysteemejä on muodostumassa raken-
nusten energiapalveluiden ympärille. Alueellisella tasolla kaupunki 
voi ohjata innovaatioekosysteemien muodostumista kokoamalla 
asiaankuuluvia toimijoita yhteen yhteisen vision luomiseksi kohti 
lähes nollaenergiarakennuksia. 

Monia muutosta tukevia politiikkakeinoja on jo käytössä. Politiikan 
kehitys on ollut yleisesti johdonmukaista keskipitkällä aikavälillä. 
Tästä huolimatta lähes nollaenergiatavoitteiden saavuttamiseksi 
tarvitaan lisää huomiota politiikkakokonaisuuksien kattavuuteen 
sekä erityisesti politiikan toimeenpanon yhteneväisyyteen politiikka-
tavoitteiden kanssa, jotta lähes nollaenergiatavoitteet saavutetaan.
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PR E S E NTATION S BL AD

Bekämpningen av klimatförändringen förutsätter att energipro-
duktion för uppvärmning, nedkylning, användning och belysning av 
byggnader gradvis frångår fossila bränslen. En systemisk övergång till 
närapå nollenergibyggnader är således nödvändig. Detta förutsätter 
en socio-teknologisk förändring i energi- och byggnadssystemen. 
Betydande förändringar krävs inom teknologi såväl som inom politisk 
styrning, institutioner, marknader, praxis och kultur. Byggnader 
erbjuder många möjligheter för minskning av koldioxidemissioner, 
men det ideala sättet att förbättra energianvändningen och möj-
ligheterna att minska utsläppen varierar från fall till fall. Även de 
regionala skillnaderna är betydande.

Denna publikation sammanfattar forskningen under åren 2015-
2018 inom projektet ”Förändring av lokal förnyelsebar energi och 
energieffektivitetens marknadsekosystem – Bättre energiservice 
för konsumenter”, som finansierats av Finlands Akademi. Pro-
jektets mål var att förbättra energieffektiviteten i det finländska 
byggnadsbeståndet, särskilt från energiserviceföretagens per-
spektiv. Publikationen analyserar integrerade energilösningar för 
byggnader, marknadsbaserade och regionala innovationsekosystem 
kring energiservice, samt politikhelheter som främjar byggnaders 
energieffektivitet utgående från systemförändring.

En systemförändring mot nollenergibyggnader har inletts i Finland, 
men byggnadssektorn som helhet står ännu långt ifrån nollen-
erginivån. Energiserviceföretagen har potential att omdefiniera 
befintliga energi- och byggnadssystem för att driva på en system-
förändring. Energi- och byggnadssektorerna är utbudscentrerade, 
och således är det viktigt att förändra tänkesättet hos aktörer 
inom dessa sektorer i en mera service- och förbrukningscentrerad 
riktning. På det samhälleliga planet fördröjs systemförändringen 
av nonchalans mot energieffektivitet. Ekosystem växer dock upp 
kring businessmodeller för byggnaders energiservice och för olika 
regioner. På det regionala planet kan en stad orkestrera processer 
som genererar innovationsekosystem genom att samla behöriga 
aktörer och genom att skapa en gemensam vision för en utveckling 
mot nära-nollenergibyggnader. 

Många politikmedel som stöder förändringen har redan tagits i 
bruk. Politiken utveckling har allmänt sett varit konsekvent och 
koherent på medellång sikt. Trots detta behövs mera betoning på 
styrmedlens täckning samt på koherens mellan politikens mål och 
implementering för att uppnå nära-nollenergimålen. 
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A transition to nearly zero energy buildings and phasing out fossil-fuel based energy in 
heating, cooling and lighting buildings is vital. We need significant changes not only in 
technology but also in policies, institutions, markets, practices and culture. This publication 
summarises the results of the research project, Change in Business Ecosystems for 
Local Renewable Energy and Energy Efficiency - Better Energy Services for Consumers 
(USE), concluded in 2018. It addresses the challenge of improving the energy efficiency of 
Finland’s building stock by focusing on energy service companies, the emerging business 
and innovation ecosystems, and the energy efficiency policy mix from the perspective of 
sustainability transitions.  

The report shows that, in Finland, the transition towards nearly zero energy buildings 
has started, and energy service companies have the potential to drive the transition by 
reconfiguring the existing energy and building systems. Many supportive policies are in place, 
but more attention must be paid to the comprehensiveness of the policy mix and policy 
implementation to reach the nearly zero energy goals for buildings. 
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