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ABSTRACTHELSINKI SCHOOL OF ECONOMICS
Department of Management 
Master’s Thesis 20.12.2004
Antti Savonen

SUSTAINABILITY, TRANSITION AND NICHES - BUSINESS OPPORTUNITIES OF 
ENERGY EFFICIENT SINGLE-FAMILY HOUSES

Objectives
This study examines the business opportunities of energy efficient single-family houses. It 
concentrates on the case from three angles. Issues and phenomena that characterise the current 
low demand and supply of energy efficient single-family houses are looked at. In addition, the 
drivers that may create potential and opportunities for these houses are analysed. Furthermore, 
this study discusses a transition to energy efficiency in the field of single-family houses. The 
applicability of Strategic Niche Management as a tool to manage the transition to sustainability is 
examined. As the building sector is responsible for more than 40 per cent of the total energy 
consumption of the European Union, promoting energy efficient single-family houses is 
important, to reach the requirements of the Kyoto Protocol. This study provides a framework to 
understand and tackle this process.

Methodology
The methodological basis of this study is on literature, qualitative focused interviews and 
discussions and interaction with researchers acquainted with the topic. In the initial stage of the 
study, literature and discussions with researchers were used to gain knowledge of the subject and 
focus the research. This was backed up by interviews with altogether 13 persons representing 
different actor groups. The interviewees were chosen in a way that allowed the research problems 
to be seen from different perspectives. Two case examples of experiments to commercialise 
energy efficient single-family houses were analysed.

Results
Based on the study, it seems that business opportunities for energy efficient single-family houses 
exist. The opportunities are seen to derive from certain development and changes that put pressure 
on the socio-technical regime that characterises the business around single-family houses. A 
coming EC directive on the energy performance of buildings and the expected rising energy prices 
were considered the main factors causing this pressure. This pressure opens up “windows of 
opportunities” for alternative solutions like energy efficient single family houses.

However, in order to make use of the opportunities, a certain amount of change has to take place. 
The transition to a wider use of energy efficient single-family houses has to be managed and 
concentrate on the problems identified in this study. As an example, reliable and sufficiently 
simple information is needed to provide homebuilders with the means to understand what energy 
efficiency in single-family houses means. An environmental label could address this.

Niche experiments were seen as means to provide the seeds for change in the situation. However, 
as the analysed case examples revealed, the experiments need a framework, to ensure an 
appropriate execution. Strategic Niche Management was proposed as tool to manage these 
experiments.

Key words: Sustainability, energy efficiency, single-family house, socio-technical regime, 
networks, transition, Strategic Niche Management.
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1. Introduction

1.1 Background

Single-family housing is the preferred way of living for the Finnish people. 

Traditional values such as privacy, security, closeness to nature and space are still 

appreciated among Finns. Moreover, the Finnish government promotes single-family 

housing in its programme (Government Programme, 2003). Even the current Prime 

Minister Matti Vanhanen has several times praised the beauty of such living. 

According to studies, over 80 per cent of Finnish people would like to live in single

family houses. However, this is only possible for roughly 50 per cent of the 

population, as apartment buildings have been emphasised, due to the heavy migration 

of the past decades (Mikkola & Riihimäki, 2002).

There has been a steady annual growth in the number single-family houses built in 

Finland. In 2004, the construction of approximately 14 500 single-family houses was 

started and if terraced and linked houses are included, the number is close to 20 000 

(Pientalobarometri, 2004). However, the traditional Finnish way of building is going 

through changes. Today, some 60 to 70 per cent of single-family houses are sold and 

built prefabricated. In addition, turnkey construction is becoming more popular, 

especially in Southern Finland. Giving up the conventional do-it-yourself thinking 

opens up opportunities in the field (Mikkola & Riihimäki, 2002).

The Finnish Ministry of Environment enforced new regulations concerning e.g. 

thermal insulation in the fall of 2003. This meant an improvement of 20-30 per cent to 

the thermal insulation of new buildings. In addition, the European Union introduced a 

directive on the energy performance of buildings in 2002, which sets various demands 

on single-family houses. However, it is possible to build houses clearly more energy 

efficiently than the new regulations require. This offers many benefits. An energy 

efficient single-family house is a financially sound investment, but also a healthy 

living environment (Ministry of the Environment, 2004; Nieminen & al., 2003).

Every year, the latest housing designs and concepts are presented at a housing fair, 

Asuntomessut. At the time of writing, the fair for the year 2004 is being held in
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Heinola. Again this year, many constructors present energy efficient alternatives. 

However, so far the interest for this type of houses has been low. Why is this? Is it 

because consumers do not want to pay a higher initial investment cost? Are they even 

interested or aware of such issues? Or are the constructors unwilling to push these 

products to the market, in a situation where price seems to be the only source of 

competitive advantage? Or maybe the policy-makers have failed to create a 

supporting environment for the successful commercialisation of such housing. As we 

can notice, there is not a single barrier that keeps energy-efficient houses from taking 

off. A whole range of issues has to be considered.

Commercialisation of energy efficient single-family houses comes close to the 

problems of commercialising any environmentally sustainable products. They come 

into conflict with the current industry structures, organisations and institutions and 

with the general behaviour of different, related actors. In this situation, special 

measures are needed to promote commercialisation. The transition to sustainability 

needs to be managed. This study addresses the above-described issues. The obstacles 

and opportunities of energy efficient single-family houses are looked into and the 

transition process is discussed.

1.2 Justification for Research

The main source of justification is the harsh fact that the building sector is responsible 

for more than 40 per cent of final energy consumption in the European Union. 

Furthermore, the figure is increasing. This trend is bound to increase the carbon 

dioxide emissions within the Union. The requirements of the Kyoto protocol call for 

measures to drastically decrease these emissions. To achieve its target level, the 

Finnish government looks for means. The government has much interest to promote 

energy efficient building (Government Programme, 2003; EC Directive 2002/91/ЕС).

The almost 15 000 single-family houses that are built yearly represent a considerable 

potential. Since the number has been on the rise during the past few years, the 

importance of this type of building has equally increased. Based on the fact that 

single-family housing is the preferred way of living among Finns, and considering the 

currently low interest rates, it seems likely that the trend will continue. Taken this,
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single-family houses are something to put emphasis on when promoting energy 

efficiency.

Lately, renovation has caught a lot of media time, due to the fact that most of the 

Finnish suburbs are ageing. At some point, this was also considered as an issue to 

look at. However, it would have broadened the topic too much. According to VTT 

researcher Mikko Saari (2002), new construction offers a great deal of savings 

potential. In 2020, 53 per cent of the building stock is built after 1981 and 23 per cent 

after 2005. This means that the building of one fourth of the building stock of 2020 

has not even started yet. Thus, new construction has relevance as well. The most cost- 

effective way to improve energy efficiency is to concentrate on new construction. The 

technology developed for new construction has applications in renovation as well.

The topic is current also from a regulatory point of view. Given the new regulations 

from the fall of 2003 and the recent EU-directive, a considerable amount of emphasis 

has and will be put on the subject. The construction and housing industry will see 

significant changes in the near future.

If the perspective of an individual is considered, housing is a topic that has an effect 

on everybody. For most of us, the purchase of a house is by far the biggest investment 

during the lifetime. It is only reasonable to demand that the people making this 

investment be entitled to a reasonable and healthy living environment.

1.3 Research Framework

The research problems and the structure of the research are presented here. The 

research structure follows the research problems in a logical manner.
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1.3.1 Research Problems

The research problems of this study are divided into three parts. These problems were 

also the principal theme in the interviews and discussions that represent the empirical 

part of the study. The three problems are:

1. What issues and phenomena characterise the current low demand and supply of 

energy efficient single-family houses?

2. What are the drivers that may create potential and opportunities for energy efficient 

single family houses?

3. How can a transition to energy efficiency be managed, and especially what role 

could Strategic Niche Management (SNM) play in this transition?

1.3.2 Structure of Research

This thesis begins with a discussion of the general problems that sustainable business 

faces. It tries to shed light to the issues that hinder the development of this type of 

business. Slow institutional change and consumer behaviour are shortly looked at.

The third chapter looks at energy efficiency in buildings and especially in relation to 

single-family houses. In addition, the characteristics of the Finnish construction 

industry are discussed. Furthermore, common causes behind inefficient use of energy 

are delved into.

Chapter four presents the research methodology used in this study. The interviewed 

persons and their relation to the research are brought forth. Besides, the two case 

examples, Hietaranta and MotiVoittaja are shortly presented.

In the fifth chapter, the market for energy efficient single-family houses is discussed 

from a network perspective and the key actors are presented. Based on the conducted
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research, problems hindering the introduction of energy efficient single-family houses 

are analysed.

In the sixth chapter, a transition framework to sustainable business is presented. The 

opportunities enabling this transition, in the case of energy efficient single-family 

houses are discussed. This part draws on the conducted interviews and discussions. In 

addition, Strategic Niche Management is proposed as a tool to manage transitions. 

Furthermore, the approach of Strategic Niche Management is used as framework to 

analyse the two case examples.

Chapter seven concludes the thesis.

8



2. The Difficulty of Sustainable Business
The prevailing energy- and resource-intensive lifestyle in the industrialised countries 

is putting increasing pressure on the environment. The amounts of waste and pollution 

created lead to severe environmental damages. It is clear that a change in the current 

way of consumption and living is needed, in order to comply with the principles of 

sustainable development. The concept of sustainability has been widely used in policy 

debates and it has caught a considerable amount of media time. Several publications, 

conferences and workshops have addressed the issue. It is, however, apparent that 

despite the efforts made towards sustainability, the actual results are small-scale. The 

attempts to introduce sustainability have mostly been on a grass-root level. The results 

achieved are, however, promising. It is crucial to recognise why these practices 

remain marginal and without established business around them (Mont, 2004; 

Michaelis, 2003; Princen, 1999).

Energy efficient single-family houses are a prime example of environmentally 

friendly products. They present a good illustration of the problems that 

environmentally sustainable business often faces. Despite the apparent benefits of 

these houses to people and the environment, they have not achieved wider popularity 

and, thus, remain to serve a small, special group of people. Numerous examples of 

similar situations exist. There is a considerable amount of businesses offering 

environmentally sustainable products and services that are unable to succeed in the 

market. However, in order to answer the challenges of sustainable development, such 

products and services are desperately needed (Halme & al., 2004a).

This chapter addresses the above-described problem. The purpose is to understand 

why making environmentally sound business is so difficult. The sluggish 

development of this business is discussed from an institutional perspective. The old 

and deeply rooted institutional structures that steer the everyday consumption and 

business are seen as an important factor that hinders the development of sustainable 

products and services. Even though some promising small-scale results exit, the pace 

of change of these structures inhibits the wider acceptance of this type of business. 

Another discussed reason for the situation focuses on the needs and preferences of 

consumers. Environmental sustainability of products is not the primary driver of
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consumption. These products have to offer something more that is of interest to 

consumers (Geels, 2004; Halme & al, 2004a; North, 1990).

2.1 Institutionalised Structures

The patterns of consumption and business of today are connected to the past. The 

choices we make are shaped by history whether we acknowledge it or not. The 

structures and operations of the current system have evolved during the past centuries. 

They are deeply anchored and resist change (North, 1990).

Røpke (1999) sees that the typically material- and energy-intensive consumption of 

today dates back to the industrial revolution and the division of labour. Developed 

markets for different goods together with increased household income and 

productivity led to an immense growth in the level of consumption. This was backed 

up by the availability of cheap fossil fuels and the extensive transfer of resources from 

the Southern countries. Røpke argues that if social and environmental costs had 

somehow been considered, the development would have focused far more on the 

efficient use of resources.

Increasing consumption of material- and energy-intensive goods is usually seen as the 

most important driver towards economic growth. In this situation, it is difficult to 

think that industries or nations would promote different ways of satisfying customer 

needs than through material- and energy-intensive goods. Consumption is even often 

referred to as a citizen’s obligation to the state, to increase economic growth (Mont, 

2004).

Mont (2004) also argues that the diffuse nature of the environmental impacts of 

consumption makes it hard to point to solutions, even if the problems of unsustainable 

consumption were recognised. In addition, the actors who strive for a more 

sustainable consumption do not have the decision-making power or government 

support needed to initiate change. Furthermore, Mont mentions the embedded nature 

of consumption in our society. Consumption is an integrated part of the lives of each 

and every one of us. In this situation, changing the deeply rooted consumption patters 

towards sustainability would require a comprehensive change in the society.
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The above mentioned issues are some of the factors that contribute to the current state 

of our material- and energy-intensive societies. An institutional perspective allows us 

to understand how issues like these make it difficult for environmentally sustainable 

business to develop. Patterns of behaviour and rules that protect and lock-in the old 

“business-as-usual”-way of conducting business hold new ideas and models of 

operation at bay.

North (1990) defines institutions as the rules of the game in a society. They are the 

humanly devised constraints that shape human behaviour and reduce uncertainty by 

providing a structure to everyday life and human interaction. They affect the everyday 

life of people and continually alter the choices available to us. By providing structure 

to society, rules reduce uncertainty and establish stability. Stability is created through 

the numerous formal and especially informal rules that govern our societies. Rules 

also steer business in a subtle fashion, as businesses are an integral part of society. 

Businesses are affected by both the formal and informal rules and have to comply 

with them. Institutions are characterised by stagnation and slow change. Faster change 

requires out of the ordinary measures or development.

Socio-Technical Regime

Related to the discussion on institutions, the notion of regime has relevance. Regimes 

as well as institutions relate to the explicit and implicit rules and ways of doing things. 

These evolved practices govern the every-day operations of the industry and are often 

deeply rooted and hard to change. Technological regimes are a widely discussed 

topic. They focus on the technology itself without putting much emphasis on the 

surrounding environment. However, in a recent article Geels (2004) takes influence 

from sociology and institutional theory to widen the analysis. Geels presents the 

notion of socio-technical regime (Geels, 2004).

Geels (2004) discusses rules as a basis for the regimes. He makes a distinction 

between cognitive, normative and regulative rules. Regulative rules refer to explicit 

formal rules. Examples of these include laws, regulations, property rights and patents. 

Normative rules cover e.g. values, norms, duties and responsibilities, whereas 

cognitive rules refer to schemas, frames, cognitive frameworks or belief systems that 

are used in every-day life instead of rational and thought through behaviour.
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According to North (1990), formal rules may change quickly through decision 

making, but informal rules embodied for example in customs and traditions are more 

deeply rooted. This perception is in line with the one of Geels.

According to Geels (2004), rules do not exist independently but are linked together to 

form regimes. It is difficult to change one rule without changing other rules at the 

same time. As different actor groups can be distinguished, the actors within a certain 

group often share the same rules. They share particular perceptions, problems, norms 

and agendas. As different actor groups share different rules, different regimes can be 

distinguished. Geels names technological regimes, policy regimes, science regimes, 

financial regimes and user regimes, as examples. However, rules are not just linked 

within regimes but also between them. These different regimes that are linked 

together form a socio-technical regime. The socio-technical regime does not comprise 

the other regimes, but refers to those rules that are aligned to each other. Different 

regimes are on one hand autonomous, but interdependent on the other. An illustration 

of this is presented below.

MARKET
TECHNOLOGICAL

SOCIO-TECHNICAL REGIME

,TURAL
REGIMESCIENCE

REGIME POLICY
REGIME

Figure 1: Socio-technical regime according to Geels, 2004.

2.2 Slow Institutional Change

Institutions are continually changing, but the change is usually so slow and 

incremental that it may only be examined from a historical perspective. Considering 

this, it is difficult for ideas that differ from the existing rules to achieve acceptance.
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Environmentally sustainable business and thereby energy efficient single-family 

houses are an example of this (North, 1990).

Regimes tend to stabilise themselves and resist change through different mechanisms. 

The notions of path-dependence and lock-in have been used to describe the stability 

of existing systems and regimes. Geels (2004) uses the three distinguished types of 

rules to discuss the stability. In addition, he emphasises the role of interdependent 

networks and mutual dependencies that also contribute to the stability of a regime. 

Formed and existing networks consist of formal and informal connections and as 

Geels puts it, represent a kind of “organisational capital”. As it is widely known from 

organisational studies, organisations are often very reluctant to change. Geels also 

points to organisational commitments and vested interests in the continuation of the 

present systems, as an important factor.

North (1990) also discusses stability as one of the major obstacles to institutional 

change. Stability is created through formal and informal rules that characterise the 

everyday processes of our lives. Routines, customs and traditions are hard to change. 

It is easier to keep to the old patterns of behaviour than to try something new. This is 

understandable, as change involves transaction costs.

2.3 Consumer Preferences

The traditional approach to environmentally friendly products and services has been 

technology biased. The focus has mostly been on the product or service itself and not 

on the consumer side on the needs and preferences needed to satisfy. Technology has 

also often been seen as the primary solution to environmental problems without 

considering different, more unconventional approaches (Heiskanen, 2004; Kuisma, 

2004).

Consumer needs and preferences have a strong impact on the behaviour of most firms. 

In general, firms try to offer products and services that are targeted to satisfy the 

dominant needs. This is rational. In many cases, environmental friendliness and 

sustainability are not the foremost drivers of consumer behaviour. Consumer needs 

and preferences concentrate more on down to earth and everyday issues such as
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comfort, appearance, usability and safety. Issues that contribute to the quality of life 

seem to be the most important factors for consumers when making consumption 

choices (Halme & ai., 2004a; Halme & ai., 2004b; Mikkola & Riihimäki, 2002).

The discussion about sustainable products and services tends to emphasise the eco- 

efficiency perspective rather than the overall aspects of the product or service. 

According to Halme & al. (2004a), this appears to be one of the fundamental reasons 

why sustainable concepts have not been as successful in their markets as hoped. As 

environmental issues do not drive the consumption behaviour of most people, 

sustainable products need to address different needs and preferences, in order to be 

successful. In addition to environmental performance, consumers should have other 

interests to choose environmentally sustainable products. Environmental qualities are 

not alone enough to interest consumers, if the basic needs and preferences behind 

consumption choices are not well enough satisfied (Halme & ai., 2004a; Halme & al., 

2004b).
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3. Energy Efficiency and Buildings
Energy efficient single-family houses are a typical example of environmentally 

sustainable products. They offer a clearly more sustainable alternative to houses built 

in a traditional manner. However, despite efforts, there is hardly any established 

business around these houses. According to studies, by 2003 way below 500 energy 

efficient single-family houses have been built in Finland (Nieminen & al, 2003; 

Mikkola & Riihimäki, 2002).

This chapter provides the reader with information on the importance and possibilities 

of more energy efficient building. It acts as background for the remainder of the 

study. It discusses the importance and possibilities of energy efficient building, as it 

comes to promoting sustainability. This chapter also relates single-family houses to 

the discussion and looks at energy efficient single-family house as one solution. In 

addition, the chapter provides background information on the development of the 

Finnish construction industry and on the issues that underlie the use of more energy 

efficient and, thus, sustainable houses.

3.1 What Is Energy Efficiency in Buildings?

The definition of energy efficiency in buildings is somewhat ambiguous. Energy 

efficient buildings and low energy buildings are frequently used as synonyms. These 

terms are often not clearly defined in studies and publications. A major goal of energy 

efficient building projects and studies is usually to minimise the amount of external 

purchased energy, such as electricity. However, sometimes the focus may be on the 

energy costs or on a particular form of energy input to the building. As building 

design needs to consider other issues as well, such a simple and straightforward 

definition is often not applicable in real life. A practical goal of energy efficient 

building is to try to achieve the lowest possible need for energy within economic 

limits of reason (Hui, 2001).

As many complicated factors and phenomena influence energy consumption in 

buildings, it is not easy to define an energy efficient building precisely and to measure 

the level of building energy performance. However, it is believed that highly efficient
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buildings with significantly lower energy consumption are achievable through good 

design practices and effective use of energy efficient technologies. In an ideal case, 

buildings could even act as producers rather than consumers of energy. The following 

chapter on energy efficient single-family houses draws heavily on these principles 

(Hui, 2001).

When discussing energy efficient buildings, two related energy issues need to be 

considered. The first issue is the energy required in the transport as a result of location 

and urban planning. Transport energy is affected by planning of the built 

environment, transport policies and systems and other social and economic factors. 

However, this study does not touch upon transportation related issues, but 

acknowledges them as important in the concept of energy efficient building. The 

second issue relates to embodied energy of buildings. Embodied energy of buildings 

refers to the energy input required to extract, transport and manufacture building 

materials, added with the energy used in the construction process. It represents the 

total life-cycle energy-use of building materials and systems. It is, however, difficult 

to measure the amount of embodied energy and so far embodied energy analysis is 

only of academic interest. Furthermore, numerous studies indicate that the operating 

energy of buildings represents the largest component of their total life-cycle energy 

use. This is why most studies on energy efficient building focus on the use of 

operating energy. This guideline is also followed in this study (Saija & al., 2003; Hui, 

2001).

3.1.1 Why Is Energy Efficiency in Buildings Important?

Buildings and particularly their use have a significant environmental impact and, thus, 

more sustainable solutions are gravely needed. It is estimated that buildings are 

responsible for 34 per cent of the total Finnish energy consumption. On the level of 

the European Union the figure even exceeds 40 per cent. Thus, a considerable amount 

of savings potential exist. The energy consumption of buildings is something that 

needs emphasis, if Finland wants to meet its target in reducing carbon dioxide 

emissions and, thus, in fighting climate change. Energy saving is by far our biggest 

unexploited source of energy (Saari, 2002; EC Directive 2002/91/ЕС).
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Single-family houses account for almost 50 per cent of the heating energy use and 

almost third of the appliance electricity use of the building sector. In 2000, these two 

equalled up to 30 to 35 terawatt-hours of energy. As a comparison value, the nuclear 

power plant of Loviisa produces approximately eight terawatt-hours of energy 

annually (Fortum, 2004; Saari, 2002).

According to Saari & Laine (2004) and Saari (2002), new construction plays a key 

role in promoting energy efficiency in the building sector. They state that new 

construction offers the simplest and most cost-effective way to achieve energy use 

improvements. In addition, emphasising new construction develops technology and 

practices that can be used in other areas as well, such as renovation. Focusing on new 

construction means focusing on long-term development. This is especially true in the 

building sector where life-cycles are typically long. It is important to keep in mind 

that approximately one fifth of the building stock of 2020 will be built after 2005. 

This means that the decisions we make now have far reaching effects. If energy 

efficient concepts are applied to all of the new construction in the next 25 years, the 

savings potential achievable equals approximately to the energy input of one Loviisa 

nuclear power plant. As discussed before, single-family houses represent a 

considerable part of the energy use in the building sector and, thus, have an important 

role. Next, energy efficient single-family houses are looked at and their characteristics 

discussed.

3.1.2 Energy Efficient Single-Family House

As mentioned before, it is difficult to define energy efficient buildings. This difficulty 

also applies to defining energy efficient single-family houses. Various ways and 

principles exist in designing energy efficient single-family houses. Energy efficiency 

is achievable through different means. Increasing thermal insulation, reducing air 

leakage, recovering heat from exhaust air, using special low-energy windows and 

extracting energy with heat pumps are examples of the variety of ways that exist. In 

practice, the solutions are usually a combination of different means. Besides the 

technical solutions, it is important to point out that the most important means for 

energy efficiency is the user itself (Saastamoinen, 1994).
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This chapter presents one approach that has received considerable emphasis in the 

many studies conducted on energy efficient single-family houses at VTT. According 

to VTT research on the subject, a leading principle for designing energy efficient 

houses is to create a comfortable, healthy and safe indoor climate with as simplified 

solutions as possible. This is to be achieved without compromises in structures or 

equipment. Emphasising other qualities besides energy efficiency is important, as 

sustainable products are concerned (Halme & ai., 2004a; Halme & al., 2004b). The 

goal is to reach a significant reduction in the consumption of heating energy, 

compared to a house built according to the Finnish building energy standards. As 

heating accounts for most of the energy consumed by a house, this is central when 

improving energy efficiency. In addition, emphasis is put on cutting down the use of 

electricity (Nieminen & al. 2003).

According to the Association of Finnish Civil Engineers, RIL r.y. (2001), houses can 

be ranked in terms of lifetime economy as a function of energy economy. The ranking 

is as follows:

1. Minimum energy house

(consumption of space heating energy per annum = 25 kWh/living area m2)

2. Low-energy house

(consumption of space heating energy per annum = 75 kWh/living area m2)

3. Finnish energy standard (2003-) house

(consumption of space heating energy per annum = 100 kWh/living area m2)

4. Finnish energy standard (1985-2002) house

(consumption of space heating energy per annum = 150 kWh/living area m2)

In the context of this study, single-family houses that meet at least the low-energy 

house requirements are referred to as energy efficient. This means that the definition 

encompasses all single-family houses from low- and minimum energy up to zero
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consumption. The above ranking by RIL also shows the minimum energy 

performance requirements according to the current and previous standards.

Given the low consumption of space heating energy, energy efficient houses do not 

require heavy heating systems and can take advantage of free energy sources. Solar 

radiation and internal sources of heat (e.g. household appliances and lighting) are 

enough to keep the house warm almost throughout the year. Due to the effective 

thermal insulation, special emphasis has to be put on ventilation. If used wisely, 

ventilation in such a house can actually be used to take care of the whole heating. This 

allows a simpler structure when radiators or such are not needed and results in cost 

savings, which practically cover the extra costs caused by better thermal insulation 

(Nieminen & al., 2003).

When planning an energy efficient single-family house the main systems and 

solutions should be chosen at an initial stage. Additionally, the house should be seen 

as a whole, not something constructed of different parts. The basis of planning energy 

efficient houses include the following (Nieminen & al., 2003):

• Reduced sheathing heat loss by 50 per cent compared to standards,

• Controlled ventilation and heat recovery from exhaust air,

• Use and control of heating and ventilation according to actual needs,

• Utilisation of free internal and external sources energy in heating,

• Controlled use of water,

• Thorough planning and implementation,

• Simplification of technology, reduction in the number of parts,

• Use of energy efficient appliances.
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Prefabricated Houses

During the past years, a growing number of single-family houses have been built 

prefabricated. For the year 2004, it is estimated that prefabricated houses represent 64 

per cent of the total single-family houses built during the year. In addition, more and 

more prefabricated single-family houses are sold as turnkey construction 

(Pientalobarometri, 2004).

Simplified, prefabricated housing as a concept means single-family houses sold as 

“packages”. This package includes materials and possible setting up or partial setting 

up of the house. Prefabricated houses are often categorised in terms of material used, 

way of préfabrication and type of setting up the house. These categories include for 

example houses made of prefabricated wood, log or concrete units; wood being the 

most popular. Additionally, Precut and Platform techniques are associated with these 

houses. They are among the recent systems for constructing wood framed 

prefabricated houses. In a Precut system all the main parts of the frame are 

constructed in a factory, cut and assembled again at the site according to a special 

numbering. This system minimises the time spent at the actual building site. When 

using a Platform technique, the actual construction takes place at the site but the parts 

and materials are standardised (Riihimäki & Lehtinen, 2000).

One way to categorise prefabricated houses is in terms of setting up the actual 

building. Homebuilders have many options. They can choose to do the whole 

construction work themselves or just parts of it. The other extreme is to choose 

turnkey construction. This means that the homebuilder customer involves as little as 

possible in the building process. The most popular way is to have the house partially 

set up by the building company. Around 75 per cent choose this option. However, 

turnkey construction is becoming more and more popular. There are many reasons 

behind its popularity. Firstly, the generally higher standard of living allows this type 

of construction, as people have more money to be spent on housing. Secondly, the 

number of people with skills to set up a house is getting smaller and smaller. A clear 

sign of these two is the fact that turnkey construction is most popular in Uusimaa 

province, close to the capital region, where people in general are not considered 

experienced in doing construction work. Uusimaa province is also the most important
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region for prefabricated houses. According to Pientalobarometri (2003), the 

percentage of people taking part in the construction work shows a declining trend. 

Thirdly, the current busy way of living contributes to the popularity of turnkey 

construction (Riihimäki & Lehtinen, 2000).

Considering the growing popularity of prefabricated houses and the importance of 

single-family houses to the total energy consumption of buildings, significant 

emphasis should be put on promoting the energy efficiency of these houses. If 

providers of prefabricated single-family houses concentrated on energy efficiency, the 

long-term effects would be considerable. It is estimated that the construction of 

approximately 14 500 single-family and 5 500 terraced houses were started in 2004. 

Using the previously mentioned percentage for prefabricated houses, it means that the 

building of over 9000 prefabricated single-family houses is started in 2004. Besides, 

the number is increasing (Pientalobarometri, 2004).

Benefits of Energy Efficient Single-Family Houses

Energy efficiency of building became a popular topic during the energy crisis of the 

1970s. At that time, the solutions to build more efficient buildings were often heavy, 

complicated and equipment based. Additionally, increased thermal insulation without 

proper ventilation caused problems with mould giving energy efficiency a bad name 

for the coming years. These problems can fortunately be solved with the technology 

and expertise of today. This chapter looks at the benefits of energy efficient single

family houses (Niemioja, 2002).

Energy efficient housing offers many individual level benefits, but in order to assess 

them one should have a long-term perspective. As heating accounts for a majority of 

the life-cycle costs of a house, energy efficiency means substantial cost savings. 

According to Nieminen & al. (2003), life-cycle costs are 10 to 30 per cent lower, 

compared to a regular house, depending on cycle length, need for finance and price 

development of energy. As the initial investment cost is from zero to five per cent 

higher, the payback period of an energy efficient house is under ten years. Payback 

periods of four to five years have also been reported. Considering the recent talks 

about increasing energy prices, the importance of life-cycle costs is bound to increase.
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In this situation, an energy efficient single-family house is something to be reckoned 

with (Kara, 2004).

The benefits of energy efficient single-family houses in terms of energy costs are 

easily illustrated with a simple graph. Consider an electric heated single-family house 

of 150 square meters; something not atypical in Finland. The following graph depicts 

the annual heating costs of such a house with different energy prices depending on the 

energy consumption of the house. The previously presented ranking by RIL is used as 

a guideline in the graph. A starting value of 0,08 €/kWh is used for the price of 

energy. This was somewhat an average price for such a house in the time of this 

study. As seen in the graph, energy efficient alternatives have a clear advantage. The 

difference in annual energy costs is clear already, but becomes even more significant, 

if energy prices are to increase. This is especially true in the case of minimum energy 

houses. The graph does not consider bulk discounts, but gives a ballpark estimate of 

the annual heating costs. One should also notice that many of the existing single

family houses do not even meet the 1985-2002 standards, which puts them in an even 

worse situation, if energy prices are to rise (Energiamarkkinavirasto, 2004).
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In addition to the decreased energy and life-cycle costs, the resale value of an energy 

efficient single-family house is 10 to 30 per cent higher. In the secondary markets of 

tomorrow, it is likely that energy efficient houses will have a big advantage. The 

importance of the resale value was also noted in a recent article in Helsingin Sanomat 

(21.7.2004). According to the article, 34 per cent of homebuilders consider the 

expected resale value as the most important feature of a new house. It is only 

reasonable that the people making the biggest investment of their lives get value for 

their money (Nieminen & al., 2003).

Besides the pure financial issues, an energy efficient house offers good indoor air 

quality, which means fresh and clean air, adequate temperature and low draught and 

noise. Good indoor air quality in energy efficient houses is based on controlled 

mechanical ventilation, proper air filtering, well insulated and windproof structure and 

clean materials (Laine & Saari, 2002).

Due to the simple structure of an energy efficient house, it is less prone to damages. 

As mechanical ventilation can be used to take care of heating, the risk for water 

damage, for example, is lower. A simple structure also increases the modifiability of 

the house adding value to the user. The solutions and structure of an energy efficient 

house also add on to the lifetime of the building (Nieminen & ah, 2003).

These above issues are especially important and complement the energy-biased 

discussion about energy efficient single-family houses. As noted earlier, sustainable 

products need to offer down to earth and everyday issues as well, in order to be 

interesting to consumers. In the case of energy efficient single-family houses, these 

qualities exist. However, they need to be emphasised. Housing is a comprehensive 

experience and, thus, a variety of issues need consideration.

In addition to the direct benefits to the consumer, energy efficient housing can be 

considered an environmentally friendly way of living. The major environmental 

potential of energy efficient single-family houses was already discussed earlier. 

However, I find it important to consider issues also from the everyday perspective of 

an individual. All and all, energy efficient single-family houses provide means for 

taking a turn to sustainability in the building and construction sector.
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3.2 Difficult Energy Efficiency

The next two subchapters provide background information on the difficulty of 

commercialising energy efficient single-family houses. First, the development of the 

Finnish construction industry is looked at and then problems to the more widespread 

use of energy efficient alternatives that have been identified in the literature are 

discussed.

3.2.1 Development of Finnish Construction Industry

This chapter delves into the development of the Finnish construction industry and 

looks at its typical characteristics. This discussion will help us understand why change 

in the field is slow and why business with environmentally sustainable products, such 

as energy efficient single-family houses, is difficult to conduct.

The Finnish construction industry has been characterised by the strong role of the 

society and a high dependence on economic development. The operational 

environment has been largely shaped by housing, regional and social policies of the 

government. Heavy migration and the rapidly changing society forced the industry to 

fast building and short-term cost-efficiency. The basis for this type of building was 

not on end user needs and market-based requirements. The focus was rather on costs 

and fast building. This unstable and policy-driven demand for the products did not 

encourage to research and development activities or innovativeness (Koivu & ah, 

2001; Riihimäki & ah, 2001).

The industry is traditionally strongly engineering- and project based. Not much focus 

has been put on customers, marketing or communications. This traditional product 

orientation has hindered the development of the sector. User needs have not forced the 

industry to development, as customer orientation has been almost non-existent. 

Additionally, the fragmented and project-based structure of the industry has caused 

problems. Networking and communication in general between various industry 

players has been low. As innovations often need interaction to be bom, the lack of 

long-term co-operation is an obvious disadvantage (Koivu & ah, 2001; Riihimäki & 

ah, 2001).
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Most of the industry firms are small or medium sized. When developing new 

solutions involves risks and testing in real situations is expensive, small firms often 

feel that it is impossible to engage or invest in development activities. In practice, cost 

savings seem to be the only source of competitive advantage and motive of 

investment. Focusing on differentiation is rare (Koivu & al., 2001).

In the construction industry, energy efficiency has largely been promoted through 

legislation and building regulations. They have been targeted to foster the adoption of 

energy conserving appliances and structural solutions. However, recently emphasis 

has also been put on market based development. Energy efficient building was meant 

to become a profitable business. It was thought that promoting voluntariness would 

enforce innovativeness within the industry. A market-based approach was believed to 

change attitudes more effectively, compared to legislation and regulations. Despite the 

efforts, the market-based approach did not turn out to be successful and, thus, 

improvements in energy efficiency have been largely based on legislation (Sunikka & 

Klunder, 2000; Niva & Uotila, 1996).

3.2.2 Problems of Energy Efficiency

This part turns the focus away from the industry level and looks at issues that hinder 

energy efficiency more from a theoretical point of view. I find this important, in order 

to understand why business with energy efficient single-family houses is difficult to 

conduct. It also gives light to the issues energy efficient and, thus, sustainable 

products may have to face in order to succeed.

Scores of engineering and behavioural studies provide evidence that numerous market 

imperfections exist in the markets related to energy. It is claimed that the potential 

savings that could easily be achieved with more efficient solutions are substantial. 

However, many case studies show that consumers and businesses do not choose to 

invest in energy efficient technology, despite the clear benefits in terms of cost- 

effectiveness and others. Why is this? This difference between the current and the 

optimal use of energy is referred to as the energy efficiency gap. Since it is hard to 

define the optimal use of energy, the width of this gap is difficult to estimate. 

However, it is regarded to be of considerable magnitude and have major implications.

25



It is considered to be paradoxical that this gap exists and that the diffusion of 

apparently cost-effective solutions is so slow. Different market failures and barriers 

have been proposed to explain the situation. Many of them apply in the case of single

family houses as well (Brown, 2001; Levine & al., 1995; Jaffe & Stavins, 1994).

Brown (2001) and Jaffe & Stavins (1994) consider misplaced incentives a central 

factor hindering energy efficient investments in each sector of the economy. The 

traditional principal-agent problem has relevance here. The principal-agent problem 

takes place when an agent has the authority to act on behalf of the principal, but does 

not reflect the interests of the principal. Applied to the housing sector, a producer may 

have incentives to take actions that differ from those the homebuilder would prefer. 

Producers, who often select the energy solutions on behalf of homebuilders, may 

benefit from minimising the costs of construction and, thus, choose inexpensive and 

also inefficient solutions. However, the interest of the homebuilder would be better 

met by selecting technologies based on life-cycle costs. It is often the case that 

someone else makes important decisions that affect the homebuilder.

Insufficient and incorrect information is a major cause for inefficiencies. In efficient 

markets, free and perfect information is assumed. However, in reality information is 

usually difficult and expensive to obtain. This is especially true in complex situations. 

A distinct form of insufficient and imperfect information emerges when two parties 

have different levels of information. This problem of asymmetric information is 

extremely common in real world markets making inefficient decisions the rule rather 

than the exception. Producers are most likely better informed about the characteristics 

and performance of the products than buyers are. It is difficult to estimate product 

performance prior to sale. Sanstad & Howarth (1994) point out that asymmetric 

information may also lead to the problem of adverse selection, if it is costly or 

difficult to improve the level of information of buyers. Producers may be unable to 

market clearly desirable solutions to consumers since consumers are unable to 

observe their superior characteristics prior to sale (Brown, 2001; Jaffe & Stavins, 

1994; Sanstad & Howarth, 1994).

Information problems can also be seen from the transaction cost perspective. The 

transaction costs arising from gathering, assessing and applying information are
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sometimes considerable. In addition, making decisions about energy efficiency, 

reaching agreements and possibly installing equipment are also a source of transaction 

costs. It may be difficult to calculate and understand the present value of energy- 

efficient investments. This complexes the decision-making process and at the same 

time increases transaction costs (Brown, 2001; Sutherland, 1996; Levine & al., 1995; 

Sanstad & Howarth, 1994).

In addition to the information-related problems, we must consider preferences. It is 

important to understand the needs and preferences behind consumption decisions and 

see how these relate to sustainability and, in this case, to energy efficiency. Is 

sustainability considered so important that it outweighs the transaction costs related to 

these alternatives? On the individual level it is often a matter of small issues but 

summed across all consumers the magnitude is something totally different (Brown, 

2001; Sutherland, 1996).

Energy efficiency in the building sector exemplifies something that is typical in many 

other areas as well. At first glance, promoting sustainability seems straightforward 

and easy. The achievable benefits are clearly considerable and solutions to reach them 

to a large extent exist. However, practice is something different. Having familiarised 

with energy efficient building during this research, I feel frustrated that these 

beneficial concepts are not really applied. It seems hard to rationalise why somebody 

would not build energy efficiently.

As this chapter has shown, a more in depth perspective is needed, in order to 

understand the situation. It is important to consider the discussed foundations that 

these energy efficient alternatives have to deal with. Doing this allows us to see under 

the surface and, thus, understand the issues that underlie the situation. Energy 

efficiency in buildings itself is a complex enough concept to cause problems. In 

addition, considering the characteristics and development of the Finnish construction 

industry and the discussed individual level issues, it is easier to understand why the 

development has been so slow so far. In depth analysis is needed, in order to come up 

with adequate means to promote the commercialisation of these houses.
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4. Research Methodology
This chapter presents the methodology used in this research. The chosen research 

method is discussed and the empirical part of this study is introduced. The 

interviewed people are presented and the rationale why these people were chosen is 

discussed. This chapter also presents the two case examples Hietaranta and 

MotiVoittaja that are analysed in this thesis.

The basis of this study is on literature and focused interviews. In the initial stage of 

the project, literature and previous studies on energy efficient building were used to 

gain knowledge on the subject. Earlier VTT studies around the topic were widely 

used, as most of the Finnish research on energy efficient building has been conducted 

at VTT. However, there is little research available on the business potential of energy 

efficient single-family houses. Therefore, this study aims at providing knowledge on 

the barriers that hinder the development and diffusion of energy efficient single

family houses and assessing their business opportunities. This descriptive nature is 

something typical of qualitative research. Due to the lack of much previous 

publications, the goal of this study is to form a big picture and, thus, serve as a basis 

for further research.

As typical for qualitative research, the research frame was in flux throughout most of 

the research project. Through an open research framework, the different phases of the 

research intertwined and made the whole work into a heuristic process. Informal 

discussions with VTT researchers during the project guided the work and helped in 

giving it its final focus. Working hypotheses were used through the project to 

eventually find the final structure and frame for the research. This was not easy and 

sometimes caused stress, but considering the topic seemed as a necessary procedure to 

follow (Eskola & Suoranta, 2000).

4.1 Focused Interviews

Taken the extent nature of the research problem, qualitative focused interview was 

chosen as the method of research. Focused interviews are an especially suitable 

research method, in a situation where it is difficult to define an exact frame for the
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research. Focused interviews allow the research frame to be specified in the course of 

the research process and, thus, give guidance to the process (Tuote ja tieto: Kyselevät 

tutkimustavat, 2004).

Altogether 13 persons were interviewed during the research. The interviewees were 

chosen in a way that would allow the problem to bee seen from different perspectives, 

in order to form as good a picture as possible of the prevailing situation. The 

interviews focused on the producer and social actor side, since a recent study by 

Mikkola & Riihimäki (2004) on the readiness of one-family house constructors to 

environmentally friendly construction methods sheds light to the issue from the user 

perspective. It was used as an important reference in this study. The interviews were 

conducted as focused interviews meaning that a framework for the interview 

questions was available, but the interview situation was more or less informal and 

conversational by nature. This is typical of focused interviews and not only helps the 

interviewee to answer but also makes it easier for the interviewer to understand the 

answer. Thus, focused interviews are sometimes referred as informal interviews 

(Tuote ja tieto: Kyselevät tutkimustavat, 2004; Eskola & Suoranta, 2001).

A drawback of focused interviews is that the gathered material may end up being 

ambiguous, which may make analysing and drawing conclusions difficult. To avoid 

this, the interviews were conducted as a team. The possibility to have more than one 

person as interviewers improves the quality and reliability of the method, as each 

person sees the interview situation somewhat differently and focuses on different 

things. This helps in the analysis stage as comparisons and roundups can be made. 

Furthermore, the discussion is often more natural when more than two people are 

present.

To a large extent, the same question framework was used throughout the different 

interviews. Some adjustments were made depending on the interviewee. However, the 

main topics were the same in every interview. The same framework made it possible 

to compare answers of different people and, thus, come into conclusions. The main 

topics in the interviews were formed around the research problems.
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4.2 Data

Interviews with relevant actors, as well as, discussions and interaction with VTT 

researchers form the data of this study. These both parts are shortly looked at next.

4.2.1 Interviews with Relevant Actors

The idea behind the interviews was to achieve as comprehensive a picture of the 

research problems as possible. This was to be achieved by choosing the interviewed 

persons in a way that different standpoints and aspects were presented. The 

interviewees represent different actors around the concept of energy efficient single

family houses and, thus, insight into the problems was gained from different 

perspectives. In addition, most of the interviewed persons were somehow connected 

to either one of the case examples looked at in this study. The following paragraphs 

present the interviewees.

The Ministry of the Environment is the responsible ministry in Finland as land use 

and building are concerned. It is for example responsible for integrating the new EC 

directive on the energy performance of buildings to the Finnish legislation. Mr. Pekka 

Kalliomäki and Mrs. Maarit Haakana were interviewed from the ministry. They both 

have a background in engineering, especially in building and construction. Their 

responsibilities in the ministry are related to energy efficiency and the energy use of 

buildings. They offered a government and legislature perspective to the research.

Director of Customer Service and Business Development Mr. Ilari Aho from Motiva 

Oy was among the interviewees. Motiva is a governmental service organisation, 

which promotes a market for renewable energy sources and efficient use of energy. 

Mr. Aho has a background in building and construction and has tackled the business 

problems of sustainable products for several years. Motiva was also the initiator and 

co-ordinator of MotiVoittaja, one of the two case examples.

Mr. Arto Aalto, Mr. Ari Piiroinen and Mr. Esko Piispanen represented firms offering 

energy efficient single-family houses. Their products were among the awarded in the 

MotiVoittaja competition. Mr. Aalto represents H+H Siporex Oy, which offers houses 

made of aerated concrete Siporex under the Jämerä brand. Mr. Ari Piiroinen manages
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Uudenmaan Rakennuslinja Oy, which specialises in turnkey construction in the 

capital region and Uusimaa province. Mr. Esko Piispanen is an agent representing 

Vaajatalot, a brand of Finndomo Oy. He took part in the MotiVoittaja competition 

with Sotka Ekola, an energy efficient house designed by him. They all have 

experience in energy efficient houses and their business problems. In addition, they 

have different standpoints to the issues, as they operate with different principles.

Hietaranta, the other case example, brought together a number of interviewees. 

Administrative manager Mr. Martti Kähkönen from the municipality of Tuusniemi, 

where Hietaranta is situated, was interviewed. Mr. Kimmo Lylykangas from 

Arkkitehtuuritoimisto Kimmo Lylykangas was also among the interviewed persons. 

He is responsible for the design of the houses in Hietaranta and largely for the co

ordination of the project. Mr. Kari Raatikainen from NCC Kuopio was also 

interviewed. NCC Kuopio was chosen as the constructor of the houses in the 

Hietaranta region. In addition, Mr. Juhani Malkamäki contributed to the research. He 

was interviewed as a representative of Lämpöässä Oy. Lämpöässä Oy provides the 

heating pump network to the Hietaranta region. Furthermore, Mr. Topi Suutari from 

Rautalammin Rakennus Oy was interviewed. Rautalammin Rakennus Oy has in some 

occasions been linked to the Hietaranta project.

To back up the business perspective of the research, Mr. Jukka Pitkänen from the 

Kuopio Business Service as well as Mr. Antti Ahonen from Tekes, the National 

Technology Agency of Finland were interviewed.

Interview Analysis

As previously mentioned the interviews were conducted in teams of two or three 

people. Each of the interviewers took part in the process by asking questions and 

taking notes. The notes complemented each other in the analysis. This was important, 

as the use of a tape recorder was not seen appropriate due to the somewhat delicate 

nature of some of the discussed issues. Main issues that came up during the interviews 

were summarised by using the notes of all the interviewers. Emphasis was put on 

issues that came forward repeatedly in the course of the interviews.
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4.2.2 Discussions with Researchers

In addition to the interviews, discussions and interaction with VTT researchers form 

an equally important part of the data. A significant part of the Finnish expertise in 

building stems from VTT Building and Transport. Energy efficiency has received a 

considerable amount of emphasis in the research. Many of the top people on the 

subject have conducted research at VTT for several years. In addition, many of the 

experts in the industry have a history at VTT.

The discussions and everyday interaction with more than ten researchers were 

especially important in the early phase of the project. They helped in providing 

understanding on the topic and formed a picture of the problems related to energy 

efficient housing. Some of the discussions were more formal and scheduled, while 

most of them took place as a part of the normal everyday interaction. I was privileged 

to be able to benefit from such an environment. Had I not had the opportunity to carry 

out the project at VTT, it would have been much more difficult to gain access to many 

of the important information.

4.3 Case Examples

This chapter introduces the two case examples that are looked at in this study, 

Hietaranta and MotiVoittaja. They are both examples of projects with an intention to 

open markets for energy efficient single-family houses. Hietaranta and MotiVoittaja 

are interesting as case examples for a number of reasons. As recent projects, they 

provide a current picture. MotiVoittaja ended in 2001 and Hietaranta is still on going. 

They approach the problems of commercialising energy efficient single-family houses 

from different perspectives. Hietaranta is a municipality-based experiment, whereas 

the MotiVoittaja competition was more a business-driven project. In addition, the 

bases for the projects were to a certain extent different. As a competition, 

MotiVoittaja had a different character compared to Hietaranta. All in all, they provide 

different points of view to the study and valuable information on the research 

problems (Hietaranta, 2004a; Motiva, 2004).
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Here, the case examples are only introduced. Later on they are analysed in more 

detail.

4.3.1 Hietaranta

Hietaranta is a project for ecological housing in the Tuusniemi municipality. The idea 

is to build a sustainable residential area of single-family houses especially for young 

families with children who are interested in living in the Finnish countryside. The 

project consists of three parts: ecological building and living, innovative timber 

construction and quality living in the countryside. It is supposed to act as a model to 

be used by other communes in the future. The project started in June 2002 and the 

initial marketing of the houses took place in the summer of 2004. The houses are to be 

built in 2005 (Hietaranta, 2004a).

Hietaranta region is situated in Tuusniemi in eastern Finland. Tuusniemi is a small 

municipality of some 3000 inhabitants in northeastern Savo between the cities of 

Kuopio and Joensuu. Hietaranta is located by a lake outside the centre of Tuusniemi. 

The area was planned by the municipality for single-family houses and is governed by 

special methods of construction. The area consists of 11 sites and altogether 14 single

family houses will be built. In addition to the houses, the area offers opportunities for 

activities. A lakeside sauna, boat harbour and facilities for remote working will be 

available for the residents (Hietaranta, 2004a).

The houses of Hietaranta have been designed according to ecological principles. They 

will be built as low-energy houses consuming considerably less space heating energy 

compared to standards. The houses of Hietaranta are offered as turnkey construction. 

They can be connected to the ground source heat pump network that will be built to 

the area. These wooden houses range from 71 to 200 square meters and the design 

allows an easy expansion if needed.

The project brings together many players. The municipality of Tuusniemi is the 

primus motor of the project. VTT, the Technical Research Centre of Finland offers its 

expertise in energy efficient building and the houses of Hietaranta are designed based 

on VTT R&D on the subject. The actual architectural design is made by architect’s
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office Kimmo Lylykangas. The office is specialised in wood and ecological building 

(Arkkitehtuuritoimisto Kimmo Lylykangas, 2004). Kimmo Lylykangas is also largely 

responsible for co-ordinating the project. NCC Construction is initially responsible for 

the construction of the Hietaranta houses. Other key parties involved include the 

Finnish Road Administration, Regional Council of Pohjois-Savo, Savonia 

Polytechnic, North Karelia Polytechnic, North Savo Regional Environment Centre, 

Lämpöässä Oy and many others (Hietaranta, 2004b).

4.3.2 MotiVoittaja

In 2000, Motiva initiated a competition to promote the commercialisation on energy 

efficient single-family houses. The idea was to open up markets for these houses. This 

was current at the time, as research programs throughout the 90’s had introduced new 

solutions to improve the energy use of these houses. However, the commercialisation 

of this developed technology was slow (Motiva, 2004; Aho & al., 2001).

The task for the competitors was to design an energy efficient single-family house 

that fulfils specific requirements and can be provided as turnkey construction, if 

requested. Special emphasis was to be put on energy and water economy as well as 

indoor air quality. The carbon dioxide emissions of the houses were also under 

scrutiny. The houses were to have one or two storeys with a floor area of 130-150 

square meters. Several interested constructors and providers of prefabricated houses 

took part in the competition (Motiva, 2004; Aho & al., 2001).

The proposed houses were in technical terms evaluated by a group of experts from 

VTT, Tampere University of Technology and Motiva. A prestigious six-person jury 

consisting of people from VTT, Tekes, the Ministry of the Environment, PRKK and 

the University of Helsinki awarded eight houses from the participants in March 2001. 

The providers are allowed to use the MotiVoittaja label when marketing these houses 

(Motiva, 2004; Aho & al., 2001).

Despite promising results in the competition phase, demand for the awarded houses 

has been a disappointment for the provider firms and also for Motiva. Accurate sales 

statistics are not available, but according to estimations, only a small number of
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MotiVoittaja houses were sold since the competition ended. According to the provider 

firms, hardly any market-based demand exist for the houses (Mikkola, 2004; 

Nieminen & al., 2003).
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5. Actor Network
Promoting commercialisation can take several forms and many of these have been 

applied so far. However, it seems that in the case of sustainable products, new 

approaches are needed. This chapter presents a more recent method that combines a 

variety of different means. Keeping in mind the problems that characterise the 

commercialisation of sustainable products, special emphasis needs to be put on the 

chosen method.

This chapter proposes a method that has been previously applied in promoting the 

commercialisation of sustainable alternatives. The markets for energy efficient single

family houses are approached from a network perspective. A tripartite network model 

for the markets is presented. Using this model, markets for energy efficient single

family houses are introduced and discussed. Besides, the identified key market actors 

are presented. In addition, this chapter delves into the problems that hinder a more 

widespread use of energy efficient single-family houses. This part draws heavily on 

the interviews conducted during the research.

In order to assess business opportunities, it is essential to understand the underlying 

problems that may keep these opportunities from materialising. The identified 

problems need a special focus when trying to make use of the opportunities, which 

means that the applied method needs to be tailored to tackle them.

5.1 Traditional Ways of Promoting Commercialisation

Networks are a rather new phenomenon to see the markets and try to influence them. 

Traditionally there have been three ways to steer and influence, if market forces do 

not generate desirable solutions. According to Niva & Uotila (1996), these 

instruments include information, economic incentives and direct regulation. They all 

have their own pros and cons and have been widely used in different contexts. These 

instruments are shortly presented in the following paragraphs and thereafter the focus 

is put on the more recent network model (Lovio & al., 2002; Väyrynen & al., 2002).

Direct regulation is an example of so called command-and-control, which leaves only 

little space for the target to operate. Compared to economic incentives, direct
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regulation intervenes more to the actual decision making in companies and 

organisations. Intervention is often necessary, as everything that would be 

economically profitable cannot be tolerated in other terms. In Finland, the trend has 

been to shift away from direct regulations to regulate the environment for 

competition, i.e. a more market-based approach is being implemented. The EU also 

changed the way regulations can be used to steer the markets (Niva & Uotila, 1996).

Assessing the pros and cons of direct regulation, Niva & Uotila (1996) take up the 

easy anticipation and predictability of the measures. They also discuss the personal 

level effects. On the negative side, the lack of incentives to additional activity was 

mentioned. Additionally, the use of regulations may include unpredictable side effects 

that have not been taken into consideration. Moreover, regulations also need to be 

enforced in order to be effective. This of course requires resources.

Information as a policy tool includes producing it, spreading it and eventually 

influencing the behaviour of people in a way that they would make desirable 

decisions (Lovio & al., 2003). According to Niva & Uotila (1996) the basis for the 

Finnish energy policy in the 90’s was to encourage people and organisations to 

actively take actions and engage, rather than using regulations. In energy issues the 

attitudes of people are mostly positive, but the level of knowledge is still rather low. 

Additionally, the gap between attitudes and actions is still wide.

Economic incentives include e.g. the use of taxation and different types of support to 

steer the behaviour and actions of people and organisations. They have become 

increasingly popular as a policy tool in Finland. According to Niva & Uotila (1996), 

cost-efficiency can be regarded as the biggest advantage of economic incentives. A 

good example of this is the starting carbon dioxide emission trade. Another advantage 

is the built in incentive to further improve performance. This is especially true 

compared to direct regulation where the incentive to perform above limits can be 

regarded low. Economic incentives are also a transparent way to steer behaviour; they 

touch upon consumers as well as companies. However, there is hardly any empirical 

evidence of the impact of these incentives. Another related weakness is the difficulty 

of estimating the effects of such steering. Furthermore, financial evaluation is often 

problematic. In building, the economic incentives can be divided into negative and
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positive ones. Energy taxation is a typical example of a negative incentive and public 

support to energy efficiency investments can be regarded as a positive one.

5.2 Networks

The above-discussed methods have not proven especially effective in promoting 

environmentally friendly and sustainable business. There is a clear need for new 

solutions. The problems of commercialising environmentally sustainable businesses 

are so multifaceted that a simple and straightforward solution would hardly be 

possible.

To see the market for environmentally sustainable products as networks is a starting 

point for a new solution. Lovio & al. (2003) and Väyrynen & al. (2002) discuss 

networks and their feasibility for promoting sustainable business. The network 

method includes a variety of means for promotion. However, the underlying idea is to 

identify and bring together the key actors that influence the introduction and 

commercialisation of the business. It is of great importance to understand the needs, 

expectations and visions these actors set for the new business. If these goals are 

achieved, it is possible to develop interactive strategies between the parties to really 

tackle the problems of commercialisation.

The central actors of a market network are naturally users and producers. However, a 

variety of additional actors are needed to create a functioning network. The actors 

may be latent or even non-existent, which illustrates the uncertainty as well as 

possibilities these products or services may have. Naturally, established business 

cannot work between just two parties. For well-established products and businesses 

these networks already exist. However, when its comes to environmentally 

sustainable products, such as energy efficient single-family houses, the networks need 

to be created or at least the existing ones altered. Network actors can be categorised or 

rated according to their importance (Lovio, 2004; Väyrynen & al., 2002; Mitchell & 

al., 1997).

Väyrynen & al. (2002) divide the key actors of a market network into three categories. 

These categories include producers, users and social actors. This quite broad
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definition allows a variety of actors to be placed in these categories. I find this 

simplification necessary as the variety of actors is many times extensive and 

otherwise difficult to perceive and manage. The key actors are presented below in the 

tripartite model of Väyrynen, Kivisaari and Lo vio.

Users

Figure 3: Key actor groups according to Väyrynen & al, 2002.

The fact that the different actors set conditions according to their interest makes the 

situation challenging. This is actually the challenge the method addresses. How to 

come up with solutions that benefit all the actors? As to the producers, their interests 

are mostly of commercial nature. The users are likely to emphasise the price, usability 

and applicability of the product. The interests of the social actors are, however, more 

multifaceted. They can for example relate to issues like the environment, employment 

or export potential (Lovio & al., 2003; Väyrynen & al., 2002).

As the key actors are identified and their needs and interests are defined, the task is to 

find commonly accepted principles to develop the product and promote its business 

potential. This requires interaction between the different actors, in order to find 

solutions that are acceptable by all the actors and commonly beneficial. These 

interactions and connections that take place between the different actors can 

themselves be studied. Social network analysis is interested in the structure that is
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formed from the interactions between different actors (Väyrynen & al., 2002; Rowley, 

1997; Wasserman & Galaskiewicz, 1994).

5.3 Actor Network for Energy Efficient Single-Family Houses

This chapter presents the key actors related to energy efficient single-family houses. 

The actors are divided into three groups according to the tripartite model presented 

above. The included actors were chosen based on the interviews and discussions that 

took place during the research. The following picture illustrates the included actors.

Figure 4: Identified key actor groups in context of this study.

Next, the most relevant of the identified actors are presented and discussed. In 

addition to presenting the actors, the identified problems that hinder the 

commercialisation of energy efficient single-family houses are discussed. Identifying 

the problems of commercialising energy efficient single-family houses was one of the 

three main issues emphasised in the interviews. In addition to the interviews, the 

results presented here draw on findings in the literature.
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5.3.1 Users

This chapter presents homebuilders as the most important user group. Even though 

other user groups may be identified, they are rather irrelevant, as single-family houses 

are considered. Homebuilders are naturally in a central role when it comes to 

commercialising energy efficient single-family houses, as the demand for such 

building largely derives from them.

Living in a single-family house is something most Finns prefer. Studies show that 

over 80 per cent of Firms share this opinion. However, especially in the capital region 

it is usually only possible for wealthier people. Living in a single-family house is a 

conscious choice. A single-family house is often the house of dreams and something 

that is not easily abandoned (Mikkola, 2004).

The age profile of single-family house dwellers is somewhat high. Only a small 

number of them is under 30 years old. However, recently the age range has widened, 

as increasingly younger and also older people have started to build single-family 

houses. Typically, single-family houses attract families with more children than the 

average. The occupational background of single-family house builders varies 

considerably. They can be higher level managers as well as normal blue-collar 

workers. Under one fifth, though, are professionals in construction and roughly 40 per 

cent have prior experience from building. Thus, almost 50 per cent are inexperienced 

in terms of building and construction. This is a sign of the lack of information and 

know-how and partly explains the popularity of prefabricated single family-houses 

and turnkey construction (Mikkola, 2004).

Mikkola & Riihimäki (2002) have studied the familiarity of energy-efficient houses 

among homebuilders. Even though there have every now and then been articles about 

energy efficient building in different media, the familiarity of such building is rather 

low. From the respondents, 60 per cent have either never heard of energy efficient 

single-family houses or consider their knowledge of them inadequate.
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5.3.2 Social Actors

This section presents the social actors that have relevance to commercialising energy 

efficient single-family houses. Social actors have an important role when it comes to 

promoting environmentally sustainable businesses. As an example, the Finnish 

government promotes the use of energy efficient products in its programme:

The Government Programme of Prime Minister Vanhanen's Government 2003: 35, 37.

“...The structure of taxation will be revised so as to promote sustainable development. 

Ecological tax reforms will reduce the use of non-renewable natural resources and prevent 

environmental damage. At the same time, the recycling and ecological efficiency of products, 

their consumption and energy use will be promoted. Ways of cutting subsidies detrimental to 

the environment and to sustainable development will be explored....”

“...Finland will play an active role in preparations for an international framework programme 

for sustainable production and consumption. The aim is to increase efficiency in the use of 

materials and energy throughout the life cycle of a product. Production and expertise based on 

environmental technology will be promoted...”

“...An indicative and operational programme will be drawn up for the allocation of research 

and development funding and development of the innovation environment. Funding will be 

allocated to areas such as branding, commercialization, and research and development in the 

service and new technology sectors, and to know-how and innovation that support sustainable 

consumption and production...”

The following chapters present the most important social actors that were identified in 

the course of the research.

European Union

The European Union has a strong incentive to emphasise energy efficiency. Only the 

Kyoto Protocol sets heavy requirements for cutting the carbon dioxide emissions in 

the member states. In addition to the environmentally oriented issues, the motivations 

include e.g. the desire to influence the global energy market and hence to secure the 

supply of energy through demand management. As the building sector is responsible 

for 40 per cent of the total energy consumption in the Union area, improving energy 

performance in this field is vital in reaching the set Kyoto goals. Energy efficient
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single-family houses are one way to promote energy efficiency in the building sector. 

In 2002, the European Parliament and the Council of the European Union approved a 

directive to improve the energy performance of buildings. This has effects on single

family houses as well. The following paragraphs present the new directive (European 

Union, 2004; EC Directive 2002/91/ЕС).

The EC Directive on the Energy Efficiency of Buildings

The objective of the directive is in promoting the improvement of the energy 

performance of buildings within the European Union. It takes into consideration local 

conditions as well as cost-effectiveness. The main requirements of the directive relate 

to the application of minimum requirements on the energy performance of new 

buildings. This requirement also applies to large existing buildings that are to be 

renovated. The member states have to apply a methodology of calculating the energy 

performance, to be able to meet the requirement in an objective manner. Another 

major requirement is the energy certification of buildings, which focuses on the 

problem of inadequate information. In addition, the directive lays down requirements 

on regular inspections of heating boilers and air-conditioning systems (EC Directive 

2002/91/ЕС).

Member states have to ensure that the minimum energy performance requirements for 

buildings are enforced and that they are based on the mentioned methodology. The 

requirements, however, allow member states to differentiate between new and 

existing buildings and take into account local conditions and the function and age of 

the building. These energy requirements have to be reviewed and updated regularly to 

reflect the development of the construction industry. Certain types of buildings are 

exempted from the requirements (EC Directive 2002/91/ЕС).

Energy certificates and labels have so far been widely used in promoting energy 

efficiency in household appliances and in the construction product industry. Properly 

implemented energy labelling policies have proven successful. However, applying 

them to consider whole buildings is rare (Wiel & McMahon, 2003; Mahlia & al., 

2001; Colombier & Menanteau, 1997).
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The directive introduces a certificate for the energy performance of buildings. 

According to the directive, every time when buildings are constructed, sold or rented 

out, a certificate has to be made available. The certificate is valid for ten years at a 

time. This certification has to include reference values such as current legal standards 

and benchmarks, to make sure that consumers have a possibility to compare and 

evaluate the energy performance of the building. In addition, the certificate has to 

include recommendations for cost-effective energy efficiency improvements. The 

certificate provides consumers with information allowing them to put more emphasis 

on the energy efficiency as a selection criterion (EC Directive 2002/91/ЕС).

Furthermore, the directive includes an article, which requires member states to 

implement measures to establish regular inspections of heating boilers of certain 

output fired by non-renewable liquid or solid fuel. Besides heating boilers, the 

requirement for inspection covers air-conditioning systems. The purpose of the 

inspections is to reduce energy consumption and unnecessary carbon dioxide 

emissions. Consumers should be provided with advice on possible improvement or 

replacement of the systems and on alternative solutions (EC Directive 2002/91/ЕС).

Qualified experts should carry out the certification procedure and the inspections in an 

independent manner. This puts pressure on the member states, as the number of these 

experts is limited, compared to amount of expected work. The member states have to 

amend their legislation, in order it to comply with the directive by early 2006. If the 

member states have difficulties due to a lack of qualified inspectors, an additional 

period of three years can be granted. The additional period of three years relates, 

however, only to the implementation of the certificate and to the inspections of boilers 

and air-conditioning systems. In addition, resorting to the additional period requires 

appropriate justification and a schedule how to fully meet the directive requirements 

(EC Directive 2002/91/ЕС).

Ministries

The Finnish Ministry of the Environment and the Ministry of Trade and Industry are 

the two most important ministries when it comes to promoting sustainable business in 

the field of building and construction. The Ministry of the Environment is responsible 

for issues related to housing, land use and construction, whereas the responsibilities of
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the Ministry of Trade and Industry include energy, technology and industrial policy 

related issues. The activities of these two ministries touch upon commercialisation of 

energy efficient single-family houses. The ministries fund various organisations and 

implement EC directives into the Finnish legislation. The Ministry of the 

Environment, for example, is responsible for implementing the EC directive on the 

energy performance of buildings. In addition, it is responsible for the Finnish Building 

Code. The Building Code was revised in 2003. The next chapter shortly presents the 

code (Ministry of the Environment, 2004; Ministry of Trade and Industry, 2004).

The Finnish Building Code

Parallel to the directive, the Ministry of the Environment prepared and introduced 

revisions to the Finnish Building Code. The new regulations came into force in 

1.10.2003 and focus on improving thermal insulation, ventilation and indoor air 

quality. The aim is to decrease energy consumption by 25-30 per cent compared to the 

previous standards. The preparation of the new Building Code was already far when 

the new EC directive was announced, which explains the introduction of the Code 

only a few years before another large legislature change (Ministry of the 

Environment, 2004).

Motiva

Founded in 1993, Motiva is an impartial governmental service organisation that 

promotes renewable energy sources and efficient use of energy. In 2000, it became a 

limited company owned by the Finnish State. Motiva focuses on producing, refining 

and spreading information. In addition, it develops methods and promotes the 

introduction of renewable energy sources. Motiva carries out government’s decisions 

on conservation of energy and promotion of renewable energy sources. As one of its 

main principles, Motiva tries to operate close to the markets of energy use. It tries to 

combine resources and focuses on networks in its operations (Motiva Oy, 2004; 

Motiva Oy:n toimintakatsaus, 2003).
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Tekes

Tekes is the National Technology Agency of Finland. It is the main public financing 

and expert organisation for research and technological development in Finland. Its 

primary targets for financing include industrial R&D projects as well as projects in 

research institutes. Tekes especially emphasises innovative, risk-intensive projects.

The underlying objective of Tekes is in promoting the competitiveness of Finnish 

industry and the service sector. It aims to achieve this by assisting in the creation of 

technology and technological expertise. Diversifying production structures, increasing 

production and exports and creating a foundation for employment and social 

wellbeing are issues that Tekes aims at in its operations. Tekes receives its funding 

annually from the Ministry of Trade and Industry (Tekes, 2004).

VTT

VTT, the Technical Research Centre of Finland is a contract research organisation 

providing a variety of technology and applied research services for its clients. These 

include among others private companies, institutions and the public sector. VTT’s 

activities are partly funded by the state, but a big part of its operations are based on 

funds generated by operations. With its 2800 employees, 5000 customers and revenue 

of 210 million Euros VTT is among the biggest research institutes in northern Europe 

(VTT, 2004).

In its activities and strategy VTT emphasises sustainability and innovativeness. 

VTT’s Building and Transport has been actively developing technology and solutions 

for energy efficient single-family houses and has taken part in various projects to 

commercialise this knowledge.

Universities

Universities and also polytechnics and vocational schools, have a key part in 

providing basic research and education in the building and housing sectors. In the 

field of building energy efficiency, Tampere University of Technology has been 

especially active.
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As most of the people engaged in building are influenced by the education provided in 

different schools and universities, the effects of this education are clear. When it 

comes to promoting change in the patterns of behaviour and mindsets, education plays 

a paramount long-term role.

Municipalities

Municipalities have an important part in steering building and land use. The some 

450 Finnish municipalities take charge of land use planning and building guidance 

within their region. Doing this, they have to comply with the land use and building 

act. According to the first chapter and section of the land use and building act, the 

objective of the act is to ensure a favourable living environment and promote 

ecologically, economically, socially and culturally sustainable development. In 

addition, municipalities have interests in promoting business and employment within 

the region (Kuntaliitto, 2004; Land Use and Building Act, 1999).

Building Guidance

As to building guidance, one of the objectives is to promote building that is based on 

approaches that have sustainable and economical life-cycle properties, are socially 

and economically viable and create and maintain cultural values. Building guidance is 

mainly implemented through the Finnish Building Code and building ordinances1 

issued by municipalities. The regulations in the Building Code are binding.

All municipalities have to have a building ordinance. The building ordinance issues 

regulations that are based on local conditions and are necessary for organised and 

appropriate building. The building ordinance has to consider cultural, ecological as 

well as scenic values. The regulations in the building ordinance may concern a variety 

of issues. An interesting issue is the possibility to regulate the method of construction. 

This means that municipalities are able to set conditions regarding e.g. the energy 

efficiency of buildings that exceeds the requirements of the Finnish building code.

1 Rakennusjärjestys in Finnish
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This was the case in Hietaranta, one of the two case examples looked at in this study 

(Land Use and Building Act, 1999).

Land Use

Land use is governed by the Council of State. It decides upon national land use 

objectives. On a regional level, the national objectives are taken into account when 

preparing the regional scheme, regional plan and the regional development 

programme. The regional plan sets out the guidelines of land use and municipality 

structure. The local master plan provides general guidance regarding the municipality 

structure and land use. A local master plan may also be used to guide land use and 

building in a specific area. In addition, the local detailed plan is used for the purpose 

of detailed organisation of land use, building and development. The local detailed 

plan is also used for steering purposes. The local master plan and detailed plans offer 

the local authorities a possibility to promote e.g. energy efficient housing within their 

respective areas (Land Use and Building Act, 1999).

5.3.3 Producers

The third actor group, producers, includes actors that are in the end responsible for 

providing energy efficient single-family houses to the users. They are the group that 

has the business interest and, in practice, face the problems of conducting 

environmentally sustainable business. The providers of housing packages form the 

most important producer group, as the majority of single-family houses in Finland are 

sold as packages through these firms. Construction firms are also important, 

considering that a part of the Finnish single-family houses are still built traditionally. 

In addition, construction firms have a role in setting up the houses. Energy efficient 

single-family houses involve, and may generate business for, the construction product 

industry as well as architects and designers among others.

Providers of Housing Packages

Firms providing prefabricated houses in Finland number up to 300. The three biggest 

players in the wood sector include Finndomo Oy, PRT Forest and Harjavalta Oy. The 

biggest brands are Kastelli, Jukka, Omatalo and Vaaja, respectively. The biggest
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player in the concrete side is H+H Siporex Oy with its Jämerä houses made of aerated 

concrete Siporex. Jämerä has grown in popularity during the recent years. (Riihimäki 

& Lehtinen, 2000)

Approximately 50 per cent of prefabricated houses are sold via an agent or a 

salesman. The biggest firms also have sales offices to conduct sales from. Sales 

offices are responsible for roughly one fourth of the total sales. Sales straight from the 

factory account for around 10 per cent. Retail stores and chains, such as К-rauta and 

Starkki, sell 15 per cent of prefabricated single-family houses (Riihimäki & Lehtinen 

2000).

The market for prefabricated single-family houses has grown steadily since the early 

90’s. For the year 2004, the market for prefabricated single-family houses is expected 

to reach 450 Million euros (Pientalobarometri, 2004).
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5.4 Why Are Energy Efficient Single-Family Houses Marginal?

Having presented the most essential network players, this chapter focuses on the 

problems that were identified during the research and especially during the conducted 

interviews. The discussion of the identified problems to conduct business with energy 

efficient single-family houses is grouped under a few main issues. In the case of a 

quote, the quoted interviewee is referred, as a representative of one of the actor groups 

of the previously discussed network model not individualised according to person or 

organisation. This is due to the somewhat delicate nature of some of the discussed 

issues.

5.4.1 Lack of Information and Expertise

Lack of information and expertise was emphasised as one of the main problems that 

hinder the wider success of energy efficient single-family houses. The inadequate 

level of information of homebuilders was stressed in most of the interviews.

“Customers are often uninformed of energy issues ”, producer representative.

“The low level of information of homebuilders is a problem ”, producer representative.

However, homebuilders were not blamed for their apparent lack of information. The 

available information was seen as ambiguous and hard to trust. The validity of the 

available information was also questioned. As homebuilders are often faced with 

different advertisements, brochures, research results etc., it is difficult for them to 

judge the significance of the information. The need for impartial and straightforward 

facts was stressed. Here, the role of VTT and other impartial institutions that conduct 

research on the subject was seen essential. Some interviewees also pointed out that 

energy efficient building is a rather new phenomenon and that examples of such 

houses are not widely available.

‘‘The validity of information is essential. How to know which information to trust? 

Accurate calculations are needed. ”, social actor representative.
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“Facts about energy efficiency are needed to replace the feeling-based attitude”, 

producer representative.

The impartial actors that provide information on energy efficiency, namely Motiva, 

were criticised. The work of Motiva to promote energy efficiency in single-family 

houses was seen important, but currently their reach is insufficient. The opinion was 

that Motiva is poorly known among homebuilders. Some interviewees pointed to the 

insufficient resources of Motiva as the main reason. In addition, the role of Motiva 

was seen as somewhat unclear. It is not completely clear whose responsibility it is to 

provide homebuilders with impartial information on energy efficiency.

“Maybe every fourth homebuilder has heard of Motiva ”, producer representative.

“The role of Motiva is to provide services based on its expertise”, social actor 

representative.

The lack of expertise and information on the producer side was even more 

emphasised than the one of homebuilders. Actors across the board within the 

construction industry were seen uninformed, when it comes to energy efficiency 

issues. The problem was related to the need of qualified workforce. It was seen that 

the industry actors rely on the established patterns of behaviour without much interest 

in anything new. This was seen as something especially typical of construction 

workers. The interviewees emphasised the role of education and training in tackling 

the problem. However, a quick solution to the problem is hardly possible.

“The industry is not really aware of the new directive on the energy performance of 

buildings ”, social actor representative.

“There has not been enough investment in the know-how of construction workers. 

Things are done the same way as before ”, social actor representative.

5.4.2 Costs of Energy Efficient Building

The additional costs related to the improved energy efficiency were seen as an 

obstacle to building energy efficient single-family houses. It was stressed by many of
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the interviewees that already a small increase in the investment price is enough for 

most homebuilders to give up on the additional investments in energy efficiency. It 

was seen that in many cases homebuilders already underestimate the costs of the 

house and, thus, easily exceed their budgets. In this situation, the threshold to making 

additional investments is usually too high.

“ We get enquiries. Price level is, however, a problem. Even a small increase in the 

price drives customers away”, producer representative.

“A five per cent increase in the investment price is already too much. The pay back 

period should be really short ”, producer representative.

Many pointed to the high prices on plots, especially in the capital region, as a 

problem. High prices on plots put up the total building costs so much that the actual 

house has to be build as cheaply as possible. In this situation, extra investments to 

build an energy efficient house are out of the question.

“All the money is spent on the plot. Homebuilders are obliged to build cheaply, as the 
land is already so expensive ”, social actor representative.

“The prices on plots put up building costs and makes it difficult to invest in anything 

that is additional ”, producer representative.

Producers were also blamed for pricing the energy efficient products too high. It came 

out that the true additional costs for building more energy efficiently are small. 

However, it was mentioned that the providers of prefabricated houses encounter 

production line problems if thicker thermal insulation is used. This would partially 

explain the higher costs.

“The high pricing of energy efficient houses prevents them from becoming more 
widely accepted”, producer representative.

“The additional investments needed for an energy efficient house are small. Why are 

these houses so expensive? ", producer representative.
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“Product line problems prevent supply. It is a problem to modify the processes of the 

providers of prefabricated houses to comply with thicker thermal insulation ”, social 

actor representative.

5.4.3 Attitudes and Preferences

Related to the high investment costs of energy efficient single-family houses, the 

attitudes and preferences of homebuilders came up in the interviews. The attitudes of 

homebuilders towards energy issues were seen as a notable problem. It was many 

times mentioned that other issues such as appearance are paid more attention to. This 

perception is in line with the research of Mikkola & Riihimäki (2002). It was 

mentioned that as energy costs represent only a small share of the total costs of most 

families, they are not seen as something especially interesting. The economic gain that 

is achievable from the more energy efficient buildings was seen as too small to really 

make a difference.

“Not everybody pays attention to energy issues. Among others appearance, design 

and the need for space are emphasised”, social actor representative.

“Some people are just not interested in energy matters. Appearance issues are many 

times prioritised”, social actor representative.

“The price of energy is too low. A substantial rise in the price is needed to increase 

the popularity of energy efficient building ”, producer representative.

“As energy costs are still a small part of the total costs of a family, why bother to 

learn something new? The financial gain is anyway quite limited”, social actor 

representative.

5.4.4 Business Culture

The prevailing business culture of the building and construction industry was 

considered as a problem by the interviewees. The industries have ended up in a 

situation where changes in the traditional way of doing business do not seem
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attracting. There is hardly any incentive for the industry players to change the way 

business is conducted. Especially bigger construction firms and property developers2 

were seen as problematic. In addition, business with prefabricated houses was 

criticised. It was many times mentioned that the interests of the homebuilder and 

producer do not meet. Considering the apparent lack of information of homebuilders 

and the high costs of building a house, it is not beneficial for the producers to promote 

energy efficient alternatives.

“The providers of prefabricated houses are only interested in getting the house sold. 

They recommend and promote inefficient solutions ”, producer representative.

“There is a conflict between the producer and the homebuilder. Different interests. 

For the producer, it is the business that matters ”, social actor representative.

“Property developers don’t give a damn about energy efficiency”, producer 

representative.

It became apparent during the interviews that promoting energy efficiency from the 

producer side is not really a sound option in the prevailing situation. Bigger 

construction firms are not interested to engage in providing energy efficient single

family houses. These small markets cannot meet their short-term profit targets and, 

furthermore, the single-family house market is not especially in their interest in the 

first place. Smaller companies mostly run the single-family house industry. They were 

also seen as suitable to promote energy efficiency. However, the resources of these 

firms are limited.

“A big construction firm will not engage in a project, if it does not meet the set short

term profit targets ”, producer representative.

“Big construction companies and energy efficiency are not a good combination”, 

producer representative.

2 Property developer refers to the Finnish expression grynderi.
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“Big construction firms are not committed to long-term development. They focus on 

short-term profits ”, producer representative.

“SMEs are good promoters for innovative solutions. They are more flexible than 

bigger construction firms and faster in their moves. In addition, decision making is 

more simple ”, producer representative.

The findings discussed above shed light on the market failures and barriers that 

characterise the business with energy efficient single-family houses. They exemplify 

the main problems that a wider use of these houses faces. The findings help us 

understand the socio-technical regime that describes the industry around single-family 

houses, especially from the user and market perspective.

The notion of lock-in characterises the situation. It is not currently worthwhile for the 

producer side to promote these houses. Higher investment cost in addition to the lack 

of information and different preferences of most homebuilders do not make energy 

efficient single-family houses an attractive alternative. This is a good example of the 

linked rules between different regimes. Due to the high costs, producers are forced to 

offer traditional and cheaper alternatives, in order to attract homebuilders. Since 

demand for energy efficient single-family houses is currently low, prices are holding 

high. This is especially true in the market for prefabricated houses, considering the 

product line issues. In addition, energy efficient single-family houses have to offer 

something more than just energy efficiency, in order to attract homebuilders. In this 

situation, energy efficiency is not among the main needs and preferences that lead to 

somebody considering a single-family house. It is something additional that has to 

compete for the limited budget of a homebuilder against variety of things.

Vested interests of producers are also something to consider. Is there really an 

incentive for producers to engage in promoting energy efficient single-family houses 

in a situation of constant market growth? It is easier to keep to the old patterns and 

incremental change than to try something new. Especially in a situation where the 

new building code increased the minimum requirements for energy performance only 

a bit more than a year ago and the new directive will come into force shortly, 

promoting above-standard houses may be difficult.
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In seems clear that in order energy efficient single-family houses to become a viable 

business, a comprehensive transition taking into consideration all the relevant actors is 

needed. Means for this transition are discussed in the next chapter
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6. Business Opportunities through Transitions
In order environmentally sustainable businesses to achieve wider acceptance, a 

transition towards sustainability in the society is needed. It has been widely discussed 

whether this transition can be affected. This topic has achieved a considerable amount 

of interest in Holland where many scholars including René Kemp, Jan Rotmans, 

Johan Schot, Matthias Weber, Andreas Dorda, Remco Hoogma and Frank Geels have 

studied the subject. In Finland Sirkku, Kivisaari, Raimo Lovio and Eija Väyrynen 

have applied these Dutch concepts to the Finnish setting.

According to Kemp & Rotmans (2002), transitions cannot be managed in the 

traditional manner of controlling and supervising. However, they can be managed in 

terms of influencing and adjusting. This means that the pace and direction of the 

transition can be influenced. In practice, this means creating a right climate for 

innovations and taking right initiatives at the right moment. Transition management 

attempts to bring about the needed structural change in a stepwise manner. Structural 

change is needed, in order to tackle the institutionalised structures that hinder the 

wider acceptance and development of environmentally sustainable business. 

Experiments with alternatives to the existing system have an important role in the 

transition process, as they provide the seeds for change (Geels, 2004).

6.1 Framework for Transitions

Geels (2004) describes the transition process using a three-level framework. The 

framework consists of landscape, socio-technical regimes and niches. Landscape 

refers to broad processes in the society that influence the socio-technical regimes. 

Examples of these processes include cultural shifts and climate change, which is 

topical considering the field of this work. Socio-technical regime has already been 

discussed earlier. It is essentially a synthesis of different regimes that are linked 

together with rules. The stability of socio-technical regimes is based on these links 

between the different regimes that form the socio-technical regime. The different rules 

and, thus, regimes connected to energy efficient single-family houses can be seen to 

form a socio-technical regime. Niches refer to experiments, which bring together 

different actors both from the private and public sides to learn from the feasibility of
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concepts and to promote development and commercialisation. A conceptualisation of 

this framework is presented in the below picture:

Landscape

Regimes

Niches

Figure 5: Three-level framework for transitions. Adapted from Geels, 2004.

In a situation where the existing socio-technical regime is deeply rooted, major 

innovations and new practices face significant resistance. There is often a notable 

mismatch with the existing socio-technical network. The existing established network 

generates usually only incremental innovations that reinforce it. More radical 

innovations are created in niches. Niches provide a possibility for differing ideas to 

develop and then possibly change the existing socio-technical regime (Geels, 2002; 

Geels, 2004).

Geels (2004) presents a model of the transformation of socio-technical systems 

through niches. Niches provide a possibility to deviate from the rules of the existing 

regime. Niches may deviate from regime-rules on some dimensions, but comply with 

the rules on other dimensions. The more rules they deviate from, the more radical they 

are considered to be. The actions in niches are often focused on the problems of 

existing regimes. Actors behind the niches hope that the novelties they present are 

eventually used in the regime or even replace it.
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Tension and Misalignment

Geels (2004) emphasises the notions of tensions and misalignment as useful in 

understanding transitions from one system to another. Radical novelties have only 

minor chances to break out from the niche status, as long as regimes are stable. 

Tensions and mismatch, however, may create “windows of opportunity” for the break 

through of more radical novelties.

Geels (2004) presents reasons for such tensions and misalignment. Changes in the 

landscape may create opportunities for novelties in niches to change the regime and 

receive wider acceptance. In addition, changing user preferences may create tension, 

if the established regime cannot meet them. User preferences may change for a 

number of reasons. These include cultural changes, changes in relative prices and 

policy measures, such as taxes. Increasing energy prices may change user preferences 

towards more energy efficient alternatives in the housing industry. Negative 

externalities are also a possible source of tensions and mismatch. These can for 

example be environmental impacts, health risks and safety concerns. Geels points out 

that actors inside the regime often underestimate the negative externalities. This 

means that the problems usually have to be pointed out by outsiders. Furthermore, 

Geels sees the strategic moves of firms as a way to open up the regime. Strategic 

moves of some firms may force the others to react and, thus, a “domino effect” can 

take place.

In a tensions or mismatch situation, a radical novelty may be able to make use of the 

situation and expand to mass markets. It competes with the existing system and may 

initiate change. Eventually a new system and regime will be formed. In some 

situations the new regime may influence external landscape developments. The below 

figure illustrates the described process (Geels, 2004).
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Landscape
developments

Landscape developments put 
pressure on regime, which 
opens up n multiple 
dimensions, creating windows 
of opportunity for novelties.

New ST-regime 
influences landscape.

Socio-
technical
regime

ST-regime is ‘dynamically stable’. 
On different dimensions there are 
ongoing processes.

New configuration breaks through, taking 
advantage of ‘windows of opportunity’. 
Adjustments occur in ST-regime.

Elements are gradually linked together, and 
stabilise into a new ST-configuration which is not 
(yet) dominant. Internal momentum increases.

Technological
niches

Articulation process with novelties on multiple dimensions (e.g. 
Technology, user preferences, policies). Via co-construction different 
elements are gradually linked together.

Time

Figure 6: Dynamic multi-level transition process. Adapted from Geels, 2004.

6.2 Opportunities for Energy Efficient Single-Family Houses

In the case of the socio-technical regime that characterises single-family houses, 

various issues causing tension and misalignment can be identified. The issues that 

cause instability and open up the regime giving chances for energy efficient solutions 

are presented and discussed here.

On the landscape level, climate change and environmental problems in general put 

pressure on the regime. Awareness of the impacts our consumption has on the 

environment has changed values and identities of people and brought environmental 

considerations more and more to the agenda. A clear sign of this is the emergence and 

popularity of environmental parties and movements. Concerns about climate change 

are behind the Kyoto Protocol, which is one of the main reasons for introducing the 

energy performance directive and the new Finnish building code (EC Directive 

2002/91/ЕС). In addition, energy policy issues put pressure on the regime. Energy 

efficiency needs to be emphasised to secure the energy supply of tomorrow.
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On the level of the socio-technical regime, the landscape developments have a variety 

of effects. Considering the energy performance directive, many of the interviewees 

had the opinion that it has an effect both on the demand and supply side. Especially 

the included energy performance certificate was seen as a trigger for change. The 

opinion was that the certificate brings energy issues into homebuilders attention and 

provides them with information. The reference values would allow comparisons and 

bring transparency. However, even though the certificate had a positive reception 

among the interviewees, there was still a considerable amount of uncertainty 

involved. This was natural, as the implementation process is still underway and the 

final contents of the certificate have not yet been agreed on. The certificate is likely to 

achieve a considerable amount of attention, once it will be introduced. The number of 

specialists needed to carry out the certification process is substantial.

“The energy performance certificate is a good thing. It focuses attention on costs’’, 

producer representative.

“The directive has also an effect on homebuilder behaviour”, producer representative.

“The energy performance certificate does not really have an effect on do-it-yourself 
builders. For producers ofprefabricated houses it can be a selling point”, social actor 

representative.

The supply side effects of the energy performance certificate came also up during the 

research and the interviews. The certificate was seen to eliminate worse performing 

houses from the market and put a pressure on the producers to concentrate on the 

more efficient alternatives. One interviewee had the opinion that the certificate might 

have a similar kind of effect as with household appliances. According to him, 

practically all the worst rated appliances disappeared from the market shortly after the 

energy certificate for such appliances was taken in use. Houses built according to the 

current minimum standards would have a low rating on the scale. The certificate was 

also seen as a way for the producers to differentiate their offering and use the 

certificate in branding. This would come into question especially in the market for 

prefabricated single-family houses. Supply side actions to promote energy efficient
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alternatives would be strongly welcomed, as the industry has traditionally been seen 

as conservative.

"The certificate has an effect on supply. The worst performing products will 

disappear from the market ”, social actor representative.

“Nobody wants to sell worst class products. Just look at household appliances, 

nowadays they are practically all A or В class ”, social actor representative.

“The houses built according to the current standards would be rated low”, social 

actor representative.

“Pioneering, piloting, risk-taking and co-operation are needed”, social actor 

representative.

Recently, the pressure to increase energy prices has been widely discussed and 

received media time. According to a recent research by Kara (2004), the price on 

electricity will increase by 15 to 20 percent, due to the carbon dioxide emission trade 

agreed on in the Kyoto Protocol. Along with the increase, it can be expected that 

energy issues become more important to homebuilders and to consumers in general. 

This opinion was shared by most of the interviewees. It was seen that homebuilders 

would put increasing emphasis on life-cycle-costs and resale value. This change in 

attitudes would benefit energy efficient single-family houses. Some of the 

interviewees pointed to countries like Sweden with higher energy costs and, thus, 

more consumer interest in energy issues. Some of the interviewees had observed 

interesting patterns in the decision making process of homebuilders. The attitudes of 

teenager children and the mother of the family had a notable effect on the decision 

process of homebuilders. They were seen to favour sustainable alternatives in 

investment decisions.

“Energy issues should become more important to consumers. A change in attitudes is 

needed”, social actor representative.

“Resale value and emphasis on costs open up opportunities for energy efficient 

building", producer representative.
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“Increasing energy prices have a major effect. In Europe, where prices are already 

higher, the effects can be seen ”, producer representative.

“Women and teenagers are an important focus group. They are often behind 

investment decisions ”, producer representative.

The recently revised building code and the coming directive requirements concerning 

the minimum energy performance requirements were seen to put pressure to the 

construction industry. Producers are forced to adapt to the new regulations. Two 

major changes within a short timeframe cause tension.

The above discussed issues are among the most important to cause tension and 

misalignment in the socio-technical regime. By doing this, they open up the regime 

for alternatives that differ from the system. Herein lie the business opportunities of 

energy efficient single-family houses. In this situation niche products such as energy 

efficient single-family houses have an opportunity to achieve wider acceptance. 

However, they need to focus on the problems that hinder this development. These 

problems were discussed in the previous chapter. Furthermore, this transition needs to 

be managed. Next, a framework for managing niches is presented. The framework is 

especially designed for integrating more sustainable solutions to a stable system.

The Approach of Strategic Niche Management

This chapter presents Strategic Niche Management as a tool to manage niches. Niches 

need to be managed, in order to make use of the “windows of opportunity” that may 

open up in the socio-technical regime. Strategic Niche Management offers a 

framework to control these niche experiments that are critical in the transition 

process. Using this framework the two case examples, Hietaranta and Mo ti Voittaja 

are analysed (Geels, 2004; Weber & Dorda, 1999; Kemp & al., 1998).

The concept of Strategic Niche Management is another example of the Dutch research 

on transitions. Namely five Dutch scholars René Kemp, Johan Schot, Remco 

Hoogma, Matthias Weber and Andreas Dorda have developed the concept. The 

authors propose the following definition:
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“Strategie niche management is the creation, development and controlled phase-out of 

protected spaces for the development and use of promising technologies by means of 

experimentation, with the aim of (1) learning about the desirability of the new technology and 

(2) enhancing the further development and the rate of application of the new technology” 

(Kemp & al., 1998: 186).

The underlying idea in Strategic Niche Management is to provide a protected space 

for an experiment to help it gain wider acceptance. These early markets form the 

needed support group around the experiment. They are not meant just to demonstrate 

the viability of a concept, but to provide an opportunity to learn and adapt. The aim is 

to bring together different actors to shape the experiment, to make it match with the 

needs of the actor groups as well as possible. This is also the key to achieve wider 

acceptance and, thus, a commercialised product (Weber & Dorda, 1999; Kemp & al, 

1998).

Unlike the common technology-push approach, Strategic Niche Management does not 

address the commercialisation process only in terms of its technological aspects, but 

also from its socio-economic context. It pays attention to building of support networks 

and aims to combine the interests of different essential actors involved. It raises future 

users as the most important stakeholder group, as it is them that finally decide 

whether an experiment becomes successful or not. The goal is to try to establish a 

common understanding of actor expectations and improve the long-term development 

potential of the experiment at hand. The niche approach allows a promising 

experiment to benefit from the actual use and, thus, promote learning and develop a 

network around it (Weber & Dorda, 1999; Kemp & al., 1998).

Kemp & al. (1998) list more specifically the aims of the approach:

• to articulate the changes in technology and in the institutional framework that are necessary 

for the economic success of the new technology;

• to learn more about the technical and economical feasibility and environmental gains of 

different technology options, i.e. to learn more about the social desirability of the options;
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• to stimulate the further development of these technologies, to achieve cost efficiencies in mass 

production, to promote the development of complementary technologies and skills and to 

stimulate changes in social organization that are important to the wider diffusion of the new 

technology;

• to build a constituency behind a product — of firms, researchers, public authorities whose 

semi-coordinated actions are necessary to bring about a substantial shift in interconnected 

technologies and practices.

” (Kemp & al., 1998: 186)

In order to promote learning and facilitate the articulation of needs and interests, 

interaction between the different actors is needed. Organised interaction between the 

actors can e.g. be in the form of workshops or seminars. The articulation process is in 

fact in the heart of Strategic Niche Management. Niche experiments are a way to 

stimulate the articulation processes that are necessary for the new solutions to become 

socially embedded (Kemp & al, 1998).

A Finnish application of Strategic Niche Management by Väyrynen, Kivisaari and 

Lovio has been named as Societal Embedding after the key purpose of the approach. 

Societal Embedding concentrates on an interactive learning process between three 

actor groups, namely producers, users and social actors. This grouping was also used 

in this study. Like Strategic Niche Management, Societal Embedding aims at 

promoting co-operation between these actor groups, in order to fit the innovation to 

market needs and create favourable conditions for adaptation. Open dialogue between 

these groups to build a support network for alternative solutions is at the heart of the 

method. The method strives at finding and shaping solutions that meet the needs and 

expectations of the key actors. Learning by doing, learning by using and learning by 

interacting are important in reaching the goals. The approach of Societal Embedding 

has been applied for example in the energy and health care sectors. Experiments 

include promoting a more widespread use of wood pellets and the ESCO service. In 

addition, chronic illnesses such as diabetes and hypertension have been tackled using 

this method (Kivisaari, 2004; Väyrynen & al., 2002; Kemp & al. 1998).
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Five-Stage Process

A niche management project includes a number of consecutive elements. Kemp & al. 

(1998) and also Weber & Dorda (1999) describe a five-stage process. It starts from 

the choice of technology or concept. The considered technology or concept should be 

as close as possible to the current regime, but which has the potential to offer more 

fundamental changes later on. The second stage includes the selection and planning of 

an experiment. The experiment should be kept adequately broad when considering 

partners and in order to allow the participants to leam. In addition, opportunities for 

active involvement should be created. The next step is the actual implementation of 

the experiment. Being the most difficult step, emphasis should be put on finding a 

balance for protection and market pressure. A compromise between long-term and 

short-term benefits is a recommended option. The policy chosen for the experiment 

should tackle the barriers that prevent the use and diffusion of the technology or 

concept at hand. Be these barriers economic, technical or social and institutional, an 

integrated and co-ordinated policy is required. The authors list possible elements that 

could form such a policy. These include the formulation of long-term goals, the 

creation of an actor network, co-ordination of actions and strategies and possibly the 

use of government measures. The fourth step includes expanding the experiment to a 

niche. In this stage, support might still be needed to protect the experiment. It is 

important to try to replicate the experiment in order to adapt it to mass users. The fifth 

and final step ends the process. In this stage the protection is broken down in phases, 

as support is no longer needed.

According to Kivisaari (2004), as a distinction to Strategic Niche Management, 

Societal Embedding is based on a cyclic view and emphasises certain fundamental 

questions throughout the process. These are:

(1) What desired features characterise the product or service being developed?

(2) Whose expertise and approval are fundamental to the development and diffusion 

of the product or service?

(3) What are the key actor interests and how can these actors become committed?
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These questions need reconsideration throughout the project, as it moves on and 

attains a more specific form.

According to Kemp & al. (1998), different actors can do niche management. 

Government agencies, private companies and entrepreneurs, local authorities, citizen 

groups, industry organisations, special interest groups and individuals are among 

others mentioned. The selection of the niche manager is of course case specific. 

Moreover, niche management should always be a collective strive. Some actors are, 

however, likely to take a bigger role and, thus, can be called “niche managers”. The 

authors especially emphasise the role of local authorities as possible niche managers. 

They are seen as suitable to engage in local affairs and bringing together different 

actors to form local networks. The importance of local authorities is natural, as niche 

experiments are often small-scale “grassroots” projects. They are also in a key 

position to assist in extending experiments to larger scale.

6.3 Strategic Niche Management Perspective to Case
Examples

This chapter discusses the two case examples, Hietaranta and MotiVoittaja from a 

Strategic Niche Management perspective. Both Hietaranta and Moti Voittaja are 

projects with a goal to commercialise energy efficient single-family houses. In the 

case of Moti Voittaja, this was evident. As to Hietaranta, promoting energy efficient 

single-family houses is one of the goals of the project. However, fundamentally both 

of the projects tackle the difficult transition to sustainable business. I find Strategic 

Niche Management a suitable framework for analysing these two projects.

The case examples represent different standpoints to promoting the commercialisation 

of energy efficient single-family houses. Moti Voittaja was more a business driven 

project, whereas Hietaranta is carried out from a municipal perspective. A producer 

and municipality based perspective were both seen as viable alternatives for 

promoting energy efficient single-family houses. The interviewees stressed the role of 

SMEs and municipalities. Väyrynen & al. (2002) have also emphasised the role of 

municipalities in their study of the ESCO service concept possibilities. Next, the two 

examples are analysed.
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6.3.1 Hietaranta

As previously mentioned, the project consists of three parts: ecological building and 

living, innovative timber construction and quality living in the countryside. This 

analysis concentrates mainly on the building and living part.

Surely it is too early to evaluate the final success of the project. However, some 

conclusions can be made. Evaluating the project from a Strategic Niche Management 

perspective brings out interesting observations. The primary aims of Strategic Niche 

Management include learning about the problems, needs and possibilities of a 

concept, the building of actor networks, aligning the different interest and 

expectations of the involved actors to a common goal and fostering institutional 

adaptation (Kemp & al., 1998). The goals of the Hietaranta project are somewhat 

similar. It tries to develop a concept for ecological living in the countryside. Energy 

efficient single-family houses are a key part of this concept. The idea is that this 

concept could be applied in other municipalities in the future. In addition, a goal is to 

establish local business networks to promote business activity around energy 

efficiency and ecological living. Furthermore, all the goals of the project aim at 

making living in the countryside a more desirable alternative (Hietaranta, 2004a: 

Hietaranta, 2004b).

The former head of the municipality of Tuusniemi Mr. Jussi Teittinen initiated the 

project. Naturally, the underlying idea was to attract families to the small municipality 

and support the local business life. Teittinen started to gather a network of different 

actors to the project. According to Kimmo Lylykangas, he was recruited to join the 

project during a seminar. Lylykangas was authorised to manage the project to a large 

extent. In addition to designing the houses, he gathered actors and planned the 

marketing of the project.

According to Lylykangas, the project received a considerable amount of EU Leader 

funding as well as funding from Tekes and Sisä-Savon Seutuyhtymä. In addition, the 

municipality of Tuusniemi invested in the project. The plots of Hietaranta are offered 

under market prices and the municipality invested some funds in marketing. The 

Ministry of Trade and Industry supports the building of the ground source heat pump
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network that will be built to the area. This provided a needed protected space for the 

project, which otherwise would probably not be feasible.

The project brings together a variety of different actors from the producer and social 

actor side. This is important, in order to consider the needs and interests of the all the 

actor groups and, thus, learn what actions need to be considered in the 

commercialisation process. However, it seems that an important actor group was 

ignored to a certain extent. It came up in the interviews that the potential buyers were 

somewhat dissatisfied with the design of the Hietaranta houses. This was the case 

even though the area is designed for ordinary people and, thus, an image as an 

alternative residential area was avoided. The problem was also noted in the feedback 

gathered during the Heinola house fair in the summer of 2004.

It was again observed that sustainability alone is not a strong enough selling 

argument. It is natural that consumers emphasise other qualities. Consumers or 

homebuilders in this case, are the most important actors when it comes to learning 

about the commercial potential of a product. They are the ones who finally decide 

whether an experiment becomes successful or not. In the case of Hietaranta, it would 

have been appropriate to involve future homebuilders from an earlier stage. Here, this 

is especially relevant, considering the location and overall popularity of the 

municipality. Doing this, the needs and preferences could have been considered 

initially. At this point, it is already much more difficult to involve homebuilders, as 

the project is already so far.

According to the interviewees, there is a considerable amount of interest in the plots, 

especially in the lakeside ones. The project and the area as a whole received positive 

feedback. The ecological side of the project was appreciated and acknowledged. 

However, in addition to the appearance of the houses, the prices were seen as a 

problem. The pricing problem characterises the current situation. The houses are 

priced considerably higher than so called normal ones. It was estimated by one of the 

interviewees that there is a premium of approximately 1000 euros per square meter, 

compared to the average price in the region. According to the interviewees, this is the 

main reason to the apparent low demand of the houses. Due to the unexpected low 

demand, the original schedule to build the houses had to be postponed. Initially, the
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building of the houses was to be started in September 2004. However, during that 

time there was a certain amount of scepticism whether the houses will be built at all.

The other parties criticise NCC, the chosen constructor, for pricing the houses too 

high. NCC on the other hand, used its normal pricing procedure. They do not consider 

Hietaranta as a special project. According to the interviews, NCC was persuaded to 

join the project, as nation-wide actors were needed. In a project like Hietaranta, it is 

essential that all the main actors have a long-term perspective to the project. 

Additionally, when it comes to promoting the commercialisation of sustainable small- 

scale products, like energy efficient single-family houses, pricing needs special 

attention. Pricing is one of the main obstacles to the wider acceptance of energy 

efficient single-family houses. An experiment that aims to establish practices to 

promote this type of solutions, needs to put special emphasis on the problems. If the 

price level of the houses is on par with the prices in the capital region, it is highly 

unlikely that there will be much demand.

Without a special commitment and, thus, lower pricing, it is difficult for a bigger 

construction company to reach the required price level. This is especially true 

considering the small-scale character of the project. Small-scale development 

experiments do not fulfil the growth needs of bigger companies (Christensen, 1997). 

The expectations and visions of NCC are not in line with the goals of the project, 

which makes the current situation difficult and forms an obstacle for future 

development.

According to the interviewees, other possibilities for building the houses are being 

considered. Instead of the initial idea of turnkey construction, a possibility for do-it- 

yourself building will probably be offered. This was one of the requests of the 

potential homebuilders. In addition, the possibility of using a smaller construction 

company to build the houses was being considered. According to the interviewees, 

this seemed necessary, in order to lower the cost of the buildings. A local construction 

SME was seen as an interesting alternative. However, the energy performance 

requirements are still in force.
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Mr. Jussi Teittinen, the former head of the Tuusniemi municipality started the project 

and succeeded in gathering a large variety of different actors to join it. According to 

Kemp & al. (1998), local authorities are especially suitable to engage in small-scale 

experiments. They are in a good position to form the needed networks around the 

experiment, as they have connections both to the business and public worlds. In the 

course of the project, Jussi Teittinen was, however, appointed to the municipality of 

Mäntyharju. This also meant that he resigned from managing the Hietaranta project. 

The situation is difficult, since Teittinen was the one with the original vision and the 

primus motor behind the project. The interviewees had the opinion that the retreat of 

Teittinen was problematic to the project. It is often difficult to take charge of a project 

launched by somebody else. In a situation where a big part of the project co

ordination takes place from Helsinki by Lylykangas, the Tuusniemi locals may feel 

distant to the whole project. This issue needs to be emphasised as the project moves 

on.

According to the interviewees, the project has, despite the current problems, proven 

the feasibility of a municipality-based experiment to promote environmentally 

sustainable businesses. The connected R&D projects that focused on timber 

construction were considered successful. As an example, a low energy window and an 

energy efficient streetlight were further developed and a network for producers of 

special timber was established. A Platform-based application of an energy efficient 

single-family house was tested. The project had, thus, spin-off effects in the form of 

local business and developed concepts.

Considering the project from a Strategic Niche Management perspective, it seems 

clear that the project has already addressed many of its aims. Surely the problems, 

needs and possibilities of energy efficient single-family houses were tackled. Having 

a variety of actors present to work on the same project enabled the forming of 

networks. It is, however, yet to be seen whether these actors work together also in the 

future. At least the actors have a better possibility to engage in and develop similar 

projects. In a situation of increased demand of energy efficient solutions in the 

housing sector, the actors are better prepared to answer the demand. Especially the 

bigger nation-wide actors can take advantage of the experience in forming networks 

around energy efficient housing.
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According to the interviewees, the project received a considerable amount of national 

as well as international interest. The project has so far been presented in different 

newspapers and magazines, on television, in different seminars and fairs. In addition 

to Finnish media, the project has received recognition at least in France and New 

Zealand. In the case of sustainable alternatives such as energy efficient single-family 

houses, achieving visibility is especially important. The municipality of Tuusniemi 

has also benefited from the project in terms of publicity.

The municipality-based model for implementing experiments to promote sustainable 

business seems suitable at least in the case of energy efficient housing. This is natural, 

since municipalities already have an important role, when it comes to building. As 

one of the interviewees put it, they can function as a bridge between private and 

public side and enable the implementation of small-scale experiments. Experiments 

such as Ffietaranta are valuable in the transition process to sustainable business in the 

field of construction. However, more emphasis needs to be put on the execution, in 

order to achieve full benefit from the project.

6.3.2 MotiVoittaja

As previously discussed in the methodology chapter, the purpose of the MotiVoittaja 

competition was to promote the commercialisation of energy efficient single-family 

houses. The idea was to open up markets for overall competitive single-family houses 

with significantly lower energy consumption compared to the standards. In addition, 

emphasis was put on the consumption of electricity and water. Turnkey construction 

was also one of the requirements of the competition (Aho & ah, 2001).

Compared to the municipality-based Hietaranta project, the MotiVoittaja competition 

had a more business-oriented approach to promoting energy efficient single-family 

houses. Unlike Hietaranta, MotiVoittaja had only one goal: to promote the 

commercialisation of energy efficient single-family houses. The experiment brought 

together a variety of actors. In addition to Motiva and the participating companies, 

different social actors participated in the experiment. VTT Building and Transport, 

Tampere University of Technology and PRKK, a centre to promote single-family 

building, were among the participants. They set the competition requirements and
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evaluated the participating houses. A prestigious expert jury awarded eight houses of 

the 20 participants. The awarded firms are allowed to use the MotiVoittaja label in 

marketing these products. In addition to the social actors and producers, a group of 

interested homebuilders was gathered. Many of these committed to invest in an 

energy efficient Moti Voittaja house once the competition came to an end (Aho & al., 

2001).

The experiment received funding from Tekes. In a way this provided the needed 

protection to the project. Without outside funding the experiment would hardly been 

possible or at least much more difficult to carry out (Motiva, 2004).

The Moti Voittaja competition tackled the problem of commercialising sustainable 

business. By trying to establish the Moti Voittaja label into the single-family house 

market, the competition addressed one of the problems of energy efficient single

family houses. Turnkey construction and the MotiVoittaja label offer homebuilders an 

easy and straightforward solution to building an energy efficient single-family house. 

As noted by the interviewees, ambiguous and complex information about energy 

efficiency makes it difficult for homebuilders to assess and judge these solutions. By 

offering a ready-made energy efficient solution, which is evaluated by experts, the 

MotiVoittaja houses allow an easy choice for sustainable housing.

In addition to lower energy consumption and sustainability, the competition 

emphasised other qualities of energy efficient single-family houses as well. These 

included comfort, healthy living environment in the form of good indoor air quality, 

applicability and living costs (Motiva, 2004). This was important considering the 

needs and preferences of homebuilders.

According to the interviewed participants, the motives to join the competition were 

mostly business-based. The participants saw a future in energy efficient housing. 

They considered it as an investment to the future. Furthermore, it was natural for 

many of them, as they had already previously put emphasis on energy issues. It is 

presumable that firms interested in this type of competition already have a certain 

amount of experience from and interest in energy efficiency. Among the motives a 

desire to learn more and willingness to demonstrate own expertise were mentioned.
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Even though the demand for the MotiVoittaja houses has been a disappointment so 

far, the interviewees were cautiously satisfied with the competition. Eight new energy 

efficient single-family house alternatives were made available to the market and the 

experiment achieved visibility for a certain amount of time. The interviewed 

participants were also satisfied with the increased expertise in energy efficiency. They 

felt more prepared to offer energy efficient solutions to their customers and answer 

their questions. One interviewee, however, was disappointed with the implementation 

and the basis of the competition. He found that the competition focused somewhat on 

wrong issues.

The project ended when the winners were chosen. They are allowed to use the 

MotiVoittaja label in their marketing. The right to use the label can, in addition, be 

granted in retrospect, if the competition requirements are met. After the competition, 

the winners did not invest much in advertising their MotiVoittaja models. According 

to Mikkola & Riihimäki (2002), the participants had hoped that these houses would 

have been promoted also after the competition. Most of the participating companies 

are small and have limited resources to invest in marketing. Motiva admits that it 

failed in following through the project. It came up in the interviews that additional 

effort to promote the houses would have been needed. However, this was not possible 

from Motiva’s side, as they did not have additional funds for the project. The 

promising experiment was left without proper after-care. According to the interviews, 

one or two active participants bring forth the MotiVoittaja label in their marketing. 

One participant has been successful with its MotiVoittaja house. The experiment 

would have clearly benefited from a marketing campaign after competition.

As discussed during the interviews, the current low demand for energy efficient 

houses makes the supply difficult, as the volumes are low. This is especially true, due 

to the small size of most of the producer companies. It was mentioned in the 

interviews that scale is needed in order to bring down the costs of these houses and, 

thus, support the demand. This would call for co-operation and networking. The 

MotiVoittaja competition did not directly address this. Moreover, a competition-based 

experiment is not necessarily the best way to promote small-scale sustainable 

business.
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Considering the goals of the competition and the market situation of energy efficient 

single-family houses, the way MotiVoittaja was carried out does not seem especially 

appropriate. The competition brought together actors from the producer, homebuilder 

and social actor side. However, not much interaction or learning took place between 

the actor groups. The competition did not manage to tackle the most important 

problems that energy efficient single-family housing faces. It succeeded in getting 

eight products to the market, but this did bring much change, as the main obstacles 

were not addressed.
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7. Conclusions
Based on the study, it seems that business opportunities for energy efficient single

family houses exist. However, in order to make use of these opportunities, a certain 

amount of change has to take place. Change is needed to shake the current locked-in 

patterns that keep these alternatives from receiving wider acceptance. The notion of 

socio-technical regime can be used to conceptualise the situation. In the case of 

energy efficient single-family houses, the lock-in situation was seen to stem from a set 

of interrelated rules that together prevent the present state from changing.

Certain development, mainly the coming energy performance directive and the 

expected energy price development, will put pressure on the regime and open up 

opportunities for energy efficient alternatives of single-family houses. This, however, 

calls for emphasis on the problems characterising the present situation. Motives of the 

related actors need to be geared towards these alternatives.

On the user side, homebuilders can roughly be divided into two groups: the first group 

being the ones who do not regard energy efficiency as an especially important feature. 

The providers of energy efficient single-family houses ought to look into and 

articulate the non-energy benefits these houses have to offer. As an example, good 

indoor air quality and high resale value are issues to be emphasised. The group of 

homebuilders who already stress energy issues should be provided with reliable and 

sufficiently simple information on energy efficient building. Homebuilders must have 

the means to understand what energy efficiency in single-family houses in practice 

means. This requires having adequate information available, in order to evaluate, 

judge and make demands during the homebuilding process. Motiva has compiled a 

checklist that includes guidelines and reference values to help homebuilders 

understand what needs to be taken into consideration when building an energy 

efficient house. It is important to have something like this at homebuilders disposal 

when decisions are made. The checklist of Motiva is presented in Appendix В (in 

Finnish). In addition, an environmental label to mark the energy efficiency could be 

introduced, to tackle the situation.

At the moment, producers have little incentive to promote energy efficient single

family houses. Considering the business culture and the traditional means for
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competition that are characteristic of the industry, improving the situation is not going 

to be easy. Despite, it seems that the most suitable players to engage in promoting this 

type of building are some of the smaller firms, SMEs. However, they lack scope and 

scale needed to bring down the costs of energy efficient building to a reasonable and 

interesting level. Co-operation and networking with other similar firms and e.g. firms 

from the construction product industry is needed. This should bring about cost savings 

and provide homebuilders with real turnkey alternatives, and consequently remove 

one of the current obstacles, the difficulty of acquiring an energy efficient home. 

Furthermore, these houses should be actively marketed and brought forth. As changes 

that put these alternatives into better light may come faster than expected, it is 

important to be prepared when this time comes.

Social actors, from the EU and the Ministry of the Environment and of Trade and 

Industry to VTT and Universities have various motives to promote a wider acceptance 

of energy efficient single-family houses. Since change from the homebuilder and 

producer side is not an easy task, considering the obstacles, social actors should do 

their best to facilitate this business to take-off. Besides from providing funding and 

new research, the social actors could take a more active role in business projects. As 

an example, VTT might consider deepening its co-operation and engage in business 

activities, in addition to its traditional role of providing R&D.

The social actors ought to focus on the problems that characterise the current situation 

of low demand and supply. As an example, the public side has to make clear whose 

responsibility it is to provide information on energy efficiency. Currently, it seems 

that this is not well enough defined. Each homebuilder should have adequate 

information available during the decision-making process. This information exists, 

but it has to reach the homebuilders in an accessible manner. Hopefully, the coming 

energy certificate will focus on this problem. However, this does not exclude the 

possibility of introducing an environmental label to facilitate decision-making.

If the Finnish government really is interested in promoting energy efficient building, 

it could subsidy above standards building. Considering the energy saving potential 

and other benefits, all the interest to engage in this type of action should exist. As the 

Hietaranta case showed, also municipalities have various motives to promote energy
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efficient building. They were also seen as suitable for engaging in forming networks 

around energy efficient building. It is also important that municipalities allocate more 

plots, to fight the rising building costs, which impede investments in energy 

efficiency.

How can the motives of different actors be aligned and the vicious circle of rules that 

hinder the development be broken down? Protected niche experiments have been 

proposed as a tool to tackle this. They are seen as means to try to establish a common 

understanding of the expectations and motives of different actors and improve the 

long-term potential of these solutions.

The analysed projects Hietaranta and MotiVoittaja are both examples of experiments 

with a purpose of promoting energy efficient single-family houses. They clearly show 

the applicability of protected experiments. However, more emphasis should be put on 

planning and implementing these experiments. As to MotiVoittaja and Hietaranta, the 

projects would have most likely benefited from a framework for planning and 

executing the experiment. This would have helped to avoid some of the trap holes that 

overshadow them. A common denominator for these two projects is the need for 

marketing and communication. In the case of Hietaranta, earlier stage involvement of 

future customers might have helped to avoid the problems with pricing and design. 

MotiVoittaja, on the other hand, suffered from insufficient or even non-existent 

marketing efforts after announcing the results. Experience from both of the analysed 

projects point to the common problem of focusing on the product at the cost of the 

actual end users.

Strategic Niche Management and its Finnish application Societal Embedding offer 

one alternative for promoting the commercialisation of sustainable alternatives. They 

provide a framework, which stresses the long-term development potential of these 

products. Thoroughly planned and implemented experiments are needed, in order to 

pave the way for sustainable business.
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Appendix A: Conducted Interviews

23.9.2004 Mr. Topi Suutari, Rautalammin Rakennus Oy

23.9.2004 Mr. Kari Raatikainen, NCC Kuopio

24.9.2004 Mr. Jukka Pitkänen, City of Kuopio, Business Development Department

24.9.2004 Mr. Martti Kähkönen, Municipality of Tuusniemi

6.10.2004 Mr. Juhani Malkamäki, Lämpöässä Oy

6.10.2004 Mr. Antti Ahonen, Tekes

8.10.2004 Mrs. Maarit Haakana, Ministry of the Environment

8.10.2004 Mr. Pekka Kalliomäki, Ministry of the Environment

8.10.2004 Mr. Ilari Aho, Motiva Oy

12.10.2004 Mr. Ari Piiroinen, Uudenmaan Rakennuslinja Oy

12.10.2004 Mr. Esko Piispanen, Vaajatalot Representative

18.10.2004 Mr. Kimmo Lylykangas, Arkkitehtuuritoimisto Kimmo Lylykangas

18.10.2004 Mr. Arto Aalto, H+H Siporex Oy
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Appendix B: Construction Instructions

Hyvän talon tekninen ABC
A. Hyvä sisäilmasto

Sisäilmaston tavoitetaso
(sisältää mm. lämpötilat, sisäilman laadun, 
LVI-iaitteiden äänitason jne.)

Sl IOIS2

Pintamateriaalien päästäluokka Ml
Lisätietoja. Sisäilmaston, rakennustöiden ja pintamateriaalien luokitus. Sisäilmuylidisiys, julkaisu 5. Helsinki 1995

В. Tehokas ilmanvaihto

Ilmavirrat Pienin uHcoilmovirto talvella = 0,4 dnV/s/m2
Suurin ulkoilmavirta kesällä « l,5dm3/s/m2

llmonvoihtokanoviston tiiveys Ilmanvaihtokanavien vuoto enintään 5 % käyttötilanteen ilmavirrasta
Lämmön talteenotto Lämpötilahyötysuhde? 60 %
Ilmanvaihdon sähkönkulutuksen tavoitearvot 1,6- 1.9 W/(dm3/s)
Vertaile myös ilmonvaihtokoneiden äönitosojo.

C. Hyvä ulkovoippa

ILMANPITÄVYYS Rakennuksen vaipan ilmonpitävyyttö mittaa talon n^-orvo. Se kertoo, montako
1 "s kertoa talon tilavuuden verran Ilmaa vuotaa vaipan kautta ulos tunnissa, kun

talon sisällä on 50 Po:n (Pascalin) ylipaine.
Ulkovaipan ilmanpltävyys nas 1,01/b

i LÄMMÖNERISTYS Lämmönläpäisykerroin eli U-arvo (VV/nr^K) ilmaisee, kuinko suurella teholla (W)
U-arvo lämpö korkoa Î m2:n kokoisen rakenteen läpi, kun sisällä on 1 aste lämpimämpää 

kuin ulkona. Sisäpinnat ovat sitä lämpimämpiä, mitä pienempi U-orvo on.
j

Ulkoseinät U - 0,13-0,15 W/m* 1

Er ist ekerros esim: » 200 mm polyuretaania
- 250 mm pdystyreeniä
- 300 mm villaa
- 600 mm sullottua kutterinlastuo tai sahajauhoa
- 800 mm karkaistua kevytbetonia
- 900 mm massiivipuuta

1
1

Moonvastaiset ulkoseinät U = 0,16 W/m*
Eristekerros esim: - 170 mm polyuretaania Щ

♦ 220 mm polystyreeniä 1

Alapohja U = ¿,13-0,15 W/m* 1

HUOM. Erlstemoteriaofin valinta Eristekerros esim: - 200 mm polyuretaania
riippuu alapohjan tyypistä. - 250 mm polys tyreeniä я
Muisto hyvä routasuojaus. - 300 mm villaa :'к

600 mm sullottua kutterinlastuo tai sahajauhoa 
- 600 mm kevytsoraa

Yläpohja U = 0,08-0,12 W/m*
Eristekerros esim- 300 mm polyuretaania

- 500 mm villoo 11

Ikkunoi U = 1,0- 1,3 W/m*
Muisto tarkistaa koko ikkunan. IkkunoYGihtoehtoja esim:
ei oinoastoon lasiosan U-orvo. - 4-losinen MSE-ikkuna
Käytä suuriruutuisia ikkunoita - 3-lasinen MSE-ikkuno, jossa 1 tai 2 selektiivilasia sekä
(koko mielellään vähintään Umx 1,2 m). jalokaosutöyttcinen eristys losielementti 

- 3-losinen MSK-ikkuna, jossa 2 selektiivilasia 1

Ulko-ovet U = 0,4 - 0,5 W/m*
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