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This study focuses on the integration of eco-innovation principles into strategy and policy at 
the regional level. The importance of regions as a level for integrating eco-innovative pro-
grams and activities served as the point of interest for this study. Eco-innovative activities and 
technologies are seen as means to meet sustainable development objective of improving re-
gions’ quality of life. This study is conducted to get an in-depth understanding and learning 
about eco-innovation at regional level, and to know the basic concepts that are important in 
integrating eco-innovation principles into regional policy. Other specific objectives of this 
study are to know how eco-innovation are developed and practiced in the regions of the EU, 
and to analyze the main characteristic features of an eco-innovation model that is specifically 
developed at Päijät-Häme Region in Finland. Paijät-Häme Region is noted for its successful 
eco-innovation strategies and programs, hence, taken as casework in this study. Both primary 
(interviews) and secondary data (publicly available documents) are utilized in this study.  
 
The study shows that eco-innovation plays an important role in regional strategy as reviewed 
based on the experience of other regions in the EU. This is because of its localized nature 
which makes it easier to facilitate in a regional setting. Since regional authorities and policy-
makers are normally focused on solving its localized environmental problems, eco-innovation 
principles can easily be integrated into regional strategy.  
 
The case study highlights Päijät-Häme Region’s eco-innovation strategies and projects which 
are characterized by strong connection of knowledge-producing institutions. Policy instru-
ments supporting eco-innovation (e.g. environmental technologies) are very much focused on 
clean technologies, hence, justifying the formation of cleantech clusters and business parks in 



 

 

Päijät-Häme Region. A newly conceptualized SAMPO model of eco-innovation has been de-
veloped in Päijät-Häme Region to better capture the region’s characteristics and to eventually 
replace the current model employed by the Päijät-Häme Regional Authority. The SAMPO 
model is still under construction, however, review of its principles points to some of its three 
important spearheads – practice-based innovation, design (eco-design) and clean technology 
or environmental technology (environment). 
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1. INTRODUCTION 

 

1.1. Rationale 

 

Europe’s environmental footprint is one of the largest in the world and still growing. Produc-

tion and consumption contribute a lot to global climate change, pollution, depletion of natural 

resources, decrease of biodiversity and other environmental problems. Improving environ-

mental performance with increasing benefits for economy and human well-being has been a 

continuing challenge in the European Union (EU) from the end of the last century. To date, the 

EU affirms its goal to produce more products and services for social and economical welfare 

with lesser resources and minimize damage to environment (EU Commission, 2010). Achiev-

ing resource efficiency and a low carbon society are the main challenges for the future of the 

EU’s economy, its industrial, science sector, and its people. Increasing energy and resource 

efficiency lead to lower material purchasing costs throughout the industry. It thus enhances 

competitiveness and affects opportunity to innovate (Bleischwitz et al., 2009). 

 

Eco-innovations are considered as one of the main approaches of the EU to achieve the de-

sired level of sustainable development goals. Eco-innovation is not only new environmentally 

friendly technologies but it is also new products and services, business practices, company or 

country strategy, all activities that help to prevent, reduce detrimental environmental impact or 

rehabilitate environment if the impact occurred. Eco-innovation is now considered as an im-

portant key in enhancing the EU’s strategic position in the world’s market. For example, in 

2009 eco-innovation market had a turnover of €227 billion which was about 2.2% of the EU’s 

GDP (EU Commission, 2009).  

 

The benefits of eco-innovation market encourage the EU’s countries to integrate eco-

innovation principle into their strategies and policies. In this case, regions are essential starting 

point since most eco-innovations are localized. Additionally, at the regional level, knowledge- 

transfer is easily facilitated. At regional level, policy measures related to its development are 

in accordance with the principle that local regional problem should be solved at local level. 
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With this premise, the best way of integrating eco-innovation in policy is therefore at regional 

level (Werker, n.d).   

 

Among the EU member countries, Finland is on the second position in implementing eco-

innovation projects after Sweden (Reid et al., 2008). Finland is also noted for its experience in 

putting forward sustainable development strategies. According to the UN General Assembly, 

all countries must have environmental strategies by 2002. The Finnish Government Pro-

gramme for Sustainable Development was already started in June 1998 and the first Finnish 

National Commission on Sustainable Development (FNCSD) was established in 1993 

(Käkönen, n.d.). One of the leading regions in development and implementation of environ-

mental technologies is Päijät-Häme Region with its center in Lahti City. Päijät-Häme Region 

is now known as a very progressive and advance region in the EU leading in many ways in the 

development of innovative ideas and solutions to contemporary problems. The region is char-

acterized by the presence and ever-growing emergence of innovation research centers, science 

and business parks, innovation centers, and consortia of educational institutions.  
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2.2. Objectives of the study 

 

Given the noted success of the Päijät-Häme Region in the field of eco-innovation, it is not sur-

prising that many experts and scholars in the field are interested to learn and possibly adopt 

some principles or methodologies from such a region. For the same reason, this study is con-

ducted to take a close examination of the Päijät-Häme Region as an exemplar case of regional 

eco-innovation. By that, the following objectives are framed: 

 

General: 

− to get an in-depth understanding and learning about eco-innovation at regional level, 

and to know the basic concepts that are important in integrating eco-innovation prin-

ciples into regional policy. 

Specific: 

− to underscore the importance of eco-innovation as a response towards better envi-

ronmental performance of a region; 

− to know how eco-innovation are developed and practiced in the regions of the EU; 

and 

− to analyze and determine characteristic features of an eco-innovation model that is 

specifically developed at Päijät-Häme Region. 
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2. INNOVATION AND INNOVATION SYSTEM 

 

2.1. Innovation 

 

Innovation has a variety of definitions and connotations. It could be a very simple or it could 

be very complex depending on context, perspective and purpose of application. In a simple 

sense, a narrow definition of innovation is “technological novelties”. In a broader sense, inno-

vations include the first-time application of newly acquired know-how, new methods, or new 

products. The term can also be expanded to include non-technological innovation, such as 

changes in firm’s organisation or the design of a product (Rennings, 1998). 

 

If consider innovation as a change in the information set connecting inputs and outputs, then 

process, product and organizational innovations are defined as follows: 

− process innovations take place when the required amount of output such as goods or 

services can be produced with less input; 

− product innovations is improvements in existing goods or services or the creation of 

new goods; and 

− organizational innovations can be new forms of management like total quality man-

agement. 

It is very important to differentiate innovation from invention. Invention is an idea or a model 

for a new or improved product or process and invention becomes innovation when new prod-

uct or service is first introduced to the market.   

 

Innovation and its process can cover many disciplines and therefore can be defined in the con-

text of a certain discipline or purpose. From the economic discipline and perspective, innova-

tion is defined as:   

… the process through which productive resources are developed and utilised to gen-

erate higher quality and/or lower cost products than had been previously available. 

Innovation requires the visualization of a range of potentials that were previously hid-

den and that at are now believed to be accessible. Thus, innovation strategy is, in its 
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essence, interpretative and therefore subjective, rather than rational and objective 

(O’Sullivan, 2000). 

 

… “the successful exploitation of new ideas”. This implies that it is not just the inven-

tion of a new idea that we are interested in, but that this idea is actually "brought to 

market", used, put into practice, exploited in some way, maybe leading to new products, 

processes, systems, attitudes or services that improve something or add value (Innova-

tion Unit, 2011). 

 

Innovations are categorized or characterized in different ways but the most common categori-

zation is that, it can be either incremental innovation or radical innovation. Incremental inno-

vation is where something is adapted or modified. This may mean that an old idea is trans-

ferred to a new setting or that existing ideas are embedding in a new setting. Radical innova-

tion, on the other hand, involves completely new ideas (Innovation Unit, 2011). According to 

Kotelnikov (2011) is a product, process, or service with either unprecedented performance fea-

tures or familiar features that offer potential for significant improvements in performance and 

cost." It creates such a dramatic change in processes, products, or services that they transform 

existing markets or industries, or create new ones. 

 

Developing something innovative can be an individual process but it has been observed that 

this is being done by groups of people who may take on different aspects of the process, play-

ing to their individual strengths, knowledge and roles in an organisation (Innovation Unit, 

2011). According to Professor Gunzinger1, innovation is a process which leads to improved 

engineering, technology, methods, state of mind and organisation. Prof Gunzinger said that 

looking at innovation that way, “we are constantly involved with innovation as human be-

ings. We have no choice other than to carry on learning and improving ourselves”.  

 

                                                 
1 Prof. Dr. Anton Gunzinger is the owner of Supercomputing Systems AG 

 http://www.scs.ch/index.php?id=2&L=1 (Accessed 23May 2011) 
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2.2. Innovation system 

 

There is no real consensus on the exact definition of innovation system. While the concept is 

still evolving, current understanding of innovation system is that; it emphasizes that the flow 

of technology and information among people, enterprises and institutions. It contains the inter-

action between the actors who are needed in order to turn an idea into a process, product or 

service on the market. According to innovation system theory, innovation and technology de-

velopment are results of a complex set of relationships among actors in the system which in-

cludes, among others, enterprises, universities and research institutes (OECD, 1997).  

 

Innovation systems are frameworks for understanding innovation which have become popular 

since the early 1990s particularly among policy-makers and innovation researchers in Europe. 

Historically, B. Ake Lundvall introduced the concept of system innovation in 1985. According 

to Lundvall (1985) the idea of system innovation can be traced back to Friedrich List’s con-

ceptualization of “National System of Political Economy” in 1841 which was then suggestive 

to what was called the “National Innovation System” (NIS) (Freeman, 1995). Since then, the 

NIS has become the popular framework in understanding the flow of technology and informa-

tion among people and organizations.  

 

According to OECD (1997), the concept of NIS lies on the premise that understanding the 

linkages among the actors involved in the innovation process is the key to improving technol-

ogy performance. Innovation and technical progress are the result of a complex set of relation-

ships among actors producing, distributing and applying various kinds of knowledge. The in-

novative performance of a country depends to a large extent on how these actors relate to each 

other as elements of a collective system of knowledge-creation and use as well as the tech-

nologies they use. The relationship can take the form of joint research, personnel exchanges, 

purchase of equipment and many other forms of channel. There are many definitions of NIS 

and following are some of the definitions forwarded by various authors:  

 

“... the network of institutions in the public and private sectors whose activities and in-

teractions initiate, import, modify and diffuse new technologies” (Freeman, 1987). 
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“ ... the elements and relationships which interact in the production, diffusion and use 

of new, and economically useful, knowledge ... and are either located within or rooted 

inside the borders of a nation state” (Lundvall, 1992). 

 

“... a set of institutions whose interactions determine the innovative performance ... of 

national firms” (Nelson, 1993). 

 

“ ... the national institutions, their incentive structures and their competencies, that de-

termine the rate and direction of technological learning (or the volume and composi-

tion of change generating activities) in a country” (Patel and Pavitt, 1994). 

 

The NIS approach has taken on increased analytical importance in the field of technology due 

to three factors: a) the recognition of the economic importance of knowledge; b) the increasing 

use of systems approaches; and c) the growing number of institutions involved in knowledge 

generation.  

 

The study of national innovation systems focuses on flows of knowledge. Analysis is increas-

ingly directed to improving performance in “knowledge-based economies” – economies which 

are directly based on the production, distribution and use of knowledge and information 

(OECD, 1996). Knowledge, as embodied in human beings (as “human capital”) and in tech-

nology, has always been central to economic development. Only over the last few years has its 

relative importance been recognized, just as that importance is growing. Economic activities 

are becoming more and more knowledge-intensive as seen in the growth in high technology 

industries and the increasing demand for highly skilled people. Investments in knowledge, 

such as; in research and development, education and training, and innovative work approaches 

are considered key to economic growth (OECD, 1997). 

 

The national innovation systems approach also reflects the rise of systemic approaches to the 

study of technology development as opposed to the “linear model of innovation”. In the linear 

model, knowledge flows are modeled quite simply: the initiator of innovation is science and 

an increase in scientific inputs into the pipeline will directly increase the number of new inno-
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vations and technologies flowing out of the downstream end. In reality, however, ideas for in-

novation can come from many sources and any stage of research, development, marketing and 

diffusion. Innovation can take many forms, including adaptations of products and incremental 

improvements to processes. Innovation is, thus, the result of a complex interaction between 

various actors and institutions. Technical change does not occur in a perfectly linear sequence, 

but through feedback loops within this system (OECD, 1997). 

 

As economic activities become more knowledge-intensive, a large and growing number of in-

stitutions with specialized expertise of very different kinds are now involved in the production 

and diffusion of knowledge. The determinants of success of enterprises and of national 

economies as a whole, are ever more dependent on their effectiveness in gathering and utiliz-

ing knowledge from these institutions – be in the private sector, public sector or academia. 

Moreover, each country has its own institutional profile depending on the governance regime 

for enterprises, the organization of the university sector and the level and orientation of gov-

ernment-funded research. There are marked differences in the relative roles and weight of dif-

ferent institutions in national innovation systems which partly accounts for the focus on the 

country level (OECD, 1997). 

 

As mentioned earlier, innovation systems are frameworks for understand the flows of 

technology (or any innovation) and information among people and organizations. Based on 

this premise, Andersen (2004) provided a modern rendition of an innovation system (Figure 

1). From Figure 1, the key components in the innovation system are knowledge producers. 

From the one side are companies which use knowledge for their activities and interaction with 

other companies. Form the other side are public and semi-public knowledge institutions pro-

viding research and education. These two spheres collaborate with each other with the help of 

knowledge networks, clusters and incubation centers.  
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Figure 1. Innovation system (Andersen, 2004) 

 

2.3. Innovation and environmental policies 

 

Innovation policy is built on the framework on innovation system presented in Figure 1. In 

contrast, environmental policy has not special theoretical framework and is built on a mixture 

of neoclassical environmental economics, political science, law and insights from the physical 

sciences. The differences in theoretical background of two policies course the differences in 

policy approaches and policy instruments. The understanding of these differences is very im-

portant for promoting and integration of eco-innovation. Nowadays, innovation policy gener-

ally supports a strategy of decreasing the harm of environmental regulation to improve com-

petitiveness. Table 1 illustrates general differences between innovation and environmental 

policies. The major differences is in targets of policies – environmental policy focuses on ur-

gent and long-term environmental goals whereas innovation policy focuses on long-term high 

innovative capacity building; in system focusing – for environmental policy it is a product life 
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cycle and for innovation policy it is organization of knowledge production; in policies aiming 

– environmental policy aiming at addressing reactive behaviour and innovation policies aim-

ing at addressing proactive behaviour (Andersen, 2004).   

 

Table 1. Key perspectives within environmental and innovation policy (Andersen, 2004) 

The item for com-
parison 

Environmental policy 
perspectives Innovation policy perspectives 

Starting point/focus  The environment Business (and knowledge institutions) 

Thematic focus Environmental conditions 
Competitiveness  
Special focus on SMEs 

Target 
 (Urgent and long-term) environmental 
goals 

(Long term) high innovative capacity   

System fo-
cus/delimitation 

LCA cradle to grave – products perspec-
tive 

The National Innovation System  
 – organisation of knowledge production 

Regional aspects  
Primarily national environmental condi-
tions, but also strong local focus and 
global perspectives (climate) 

National competitiveness in a globalizing 
economy 

Business perspective  

Companies with heavy (key focus) or light 
environmental load  
Policy sectoral division (e.g. transport, 
agriculture…) 

Companies competitive conditions (size, 
knowledge intensity, clustering …)  
Companies role in (eco-) innovation proc-
ess 

Environmental busi-
ness perspective  

Presume business are reactive but want to 
make them proactive 

The environment as a burden (minimize the 
negative effect of environmental regulation 
on competitiveness  
Emerging: Eco-innovation as an asset 

Policy means on 
environment  

Regulation   
Fiscal measures  
Communicative instruments 

“Mould” the market, rectify the system 
failures of the innovation system towards 
eco-innovation. 

Tech/business policy 
instruments  

Access to tools (environmental monitor-
ing, reporting, management) Labels & 
BAT, support Clean Tech. 

Strategizing  
Access to knowledge and capital   
Efficient organ. of knowledge production 

Green vision  

Healthy, sustainable environment   
Greening of business and consumers  
Internalising environmental aspects in the 
economy 

Greening of the innovation system  
Making eco-innovation the “easy  
innovation”  
Green competitiveness 

Key limitation  
Societal change neglected (black box)  
Industrial dynamics neglected 

Narrow focus on competitiveness  
Neglect of detrimental effects of  
technology development 
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3. ECO-INNOVATION AND REGIONAL POLICY  

 

3.1. Sustainable development and eco-innovation 

 

Sustainable development is traditionally defined as “development that meets the needs of the 

present without compromising the ability of future generations to meet their own needs” 

(World Commission, 1987). Since then, sustainable development idea, concepts and practices 

have been developed into various development paradigms that define societal and sectoral ac-

tivities in a sustainable manner. For more than two decades now, the institutional notions of 

sustainable development dominate today’s development of plans and strategies. As many 

would agree, sustainable development encompasses the following principles:  

− the tight connection between the economical and social goals and environmental pro-

tection;  

− integration of the environmental protection and social well-being into the each de-

velopment strategy;  

− considering of long-term perspective in policies, in economic, environment and so-

cial fundaments; and  

− intergenerational responsibility.  

 

Sustainable development is a way of resource consumption to meet human, economic and so-

cial demands and maintain the environmental quality at the same time, and these demands 

must be met not just in the present but in the future too (Webster's Online Dictionary, 2011).  

 

To implement the principles of sustainable development, the interplay of three spheres of hu-

man being – social, economical and environmental – are equally important (Figure 2). The 

economy takes resources from the environment and produces products and services as well as 

emissions that threaten the environment. To stay on the path of sustainable development, these 

three parts must be “interdependent and mutually reinforcing” (United Nations, 2005). In other 

words, the economy takes resources from the environment in the amount enough to produce 

products and services for the human needs and the production must be equitable for both sides. 

This is the idea of win-win strategies which implies that both environment and economy inter-
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ests are served (Porter, 1991). At the same time, the detrimental effect to the environment 

must be minimized in order to keep the environment livable for people. To sum up, according 

to the European Environment Agency (2006), the environment is the necessary basis for sus-

tainable development, the economy is the tool to achieve sustainable development and the 

quality of life for all (the social dimension) is the target of sustainable development. 

 

 
Figure 2. Scheme of sustainable development (Abraham, 2008) 

 

The above principles underpin the importance of production and consumption of resources and 

there is a strong implication to industrial or business processes. In this context, innovative 

technologies (eco-innovation) for improving environment condition play important role. “Eco-

innovation refers to all forms of innovation – technological and non-technological, new prod-

ucts and services and new business practices – that create business opportunities and benefits 

the environment by preventing or reducing their impact, or by optimizing the use of resources 

(including energy use)” (EU Commission, 2009). 

 

Innovation in general is neutral concerning the content of change as distinguished from eco-

innovation which puts an emphasis on changes towards sustainable development. Thus addi-

tional feature of eco-innovation is that it reduces harmful environmental impact or prevents 

this impact and, this way, eco-innovation improves ecological situation in the world. The ex-

amples of such eco-innovations are technologies reducing air emissions and increasing solid 

waste. According to project "Innovation Impacts of Environmental Policy Instruments" (FIU, 

1998), environmental innovation is defined as "all measures of relevant actors (firms, politi-

cians, unions, associations, churches, private households) which develop new ideas, behaviour, 

products and processes, apply or introduce them and which contribute to a reduction of envi-
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ronmental burdens or to ecologically specified sustainability targets." Eco-innovations can be 

of technological, organizational, social or institutional nature.  

 

Technological and organizational eco-innovation. Technological eco-innovations are correc-

tive and preventive technologies. Corrective technologies repair damages that have already 

occurred whereas preventive technologies are oriented to avoidance of impact. Preventive 

technologies include integrated and additive technologies. Additive or end-of-pipe technolo-

gies are the activities that take place after the production and consumption processes, for ex-

ample, disposal methods or recycling. Integrated or cleaner technologies are used during the 

production processes to avoid or reduce emission. This type of technologies consists of meas-

ures for reduction of energy, material input and emissions. Integrated technologies are pre-

ferred to additive technologies since these are more environmental-friendly and “paving the 

road to sustainable development” (Rennings, 1998).  

 

The example of organizational innovation is management instruments at the firm level like 

eco-audits. Eco-innovations in service sector are related to the substitution of material prod-

ucts with less-material services and become very important nowadays.  

 

Social eco-innovation is defined as changes in consumer behaviour and focuses on the devel-

opment of sustainable consumption patterns. Any kind of innovation is close connected with 

people’s life-style and, as a result, with social eco-innovation. And the main challenge in this 

case is promoting “green” life style among people. Social innovation goes along with new in-

novative technologies, services and infrastructure. Therefore, it is very important to identify 

the main barriers to diffusion of new products and services such as institutional barriers, lack 

of infrastructure, marketing, knowledge, quality and comfort, distribution system and others.  

 

Institutional eco-innovation. Unsustainable use of resource that has led to global ecological 

problems goes from inappropriate institutional arrangements, hence institutional eco-

innovation is a foundation for a policy of sustainability. Innovative institutions include im-

provement in decision making with the help of scientific instruments and public participation. 

Institutional arrangement is not the only condition for sustainable development. Reorientation 
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of the world R&D system is also required. According to Freeman “this reorientation would be 

needed to assure the rate and direction of technical change necessary to achieve the first objec-

tive (sustainable development)”. 

 

Accordingly, the differentiation between different types of innovation is not very strict. For 

example, waste collection of households may be considered as institutional innovation instead 

of social, and creation environmental awareness in the company may be considered as social 

innovation. Moreover, success of innovation implementation depends on a combination of sci-

entific activities, political programmes, social reforms and other institutional changes. Techni-

cal innovation is never goes without organizational and social innovations, they are very close 

connected (Rennings, 1998). 

 

In the European Union, eco-innovation plays an important role in pursuing sustainable devel-

opment. Eco-innovations usually include environmental technologies which help to manage 

and decrease the pollution, produce the same amount of products and services with less con-

sumption of resources, thus consumption is more efficient. As a result, less emissions and 

waste are produced, fewer resources are consumed and reduction of the costs and improve-

ment of eco-competitiveness can be achieved. (EU Commission, 2009) Some examples of 

eco-innovations are in the areas of using of renewable energy sources, energy recovery tech-

nologies from the solid waste, waste usage for production of recovery materials, production of 

fertilizer from the wastewater, eco-products (food products grown without any chemicals), 

new types of management and many others (EU Commission, 2011c). 

 

As a whole, eco-innovation covers the following activities (EURADA, 2009): 

− alternative, non-conventional energy sources, the possibility of storing the energy, 

effective supply systems (less losses during supply operation); 

− rehabilitation of the environment, mitigation of existing detrimental effects to the 

environment; 

− transport reformation (e.g. electrical cars, developed chain of public transport with 

buses driven on the gas); 

− recycling; 
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− eco-innovative production process, in particular using recycling materials from the 

production; 

− increasing of resource usage efficiency; 

− eco-construction, eco-design, urban reconstruction in accordance with eco-friendly 

principle; 

− new types of products and materials, new processes for its production and new busi-

ness models for its purchasing; 

− ecological agriculture (less chemicals, more natural organisms as earth warms); 

− spatial / regional planning – three-diminution distribution of people and activities. It 

includes land use, urban, regional, transport and environmental planning. In addition, 

it includes such areas as economic and social planning. Spatial planning is geo-

graphical expression (Schulman Harry, 2011); 

− housing consuming less energy or energy self-provided, less water, housing build 

with eco-materials; 

− consulting of innovative projects and finance services; and 

− wellness industry that includes health care, eco-tourism, healthy food products, 

healthy places of habitation.  

  

The scheme of different types of eco-innovations is shown in Figure 3. From the figure, the six 

main types of eco-innovation are highlighted. Eco-construction includes activities such as 

housing design by using eco materials, urban design and rehabilitation of the brown field areas. 

Spatial planning and wellness include medicine development, improvement of food products 

quality, increase in the amount of green territories and others. Energy item includes improve-

ment in areas such as production, distribution and utilization of new types of fuels and im-

provement in energy efficiency. Clean technology consists of investigations in product design, 

production and distribution in ecological-friendly way. Finally, pollution prevention and re-

moval of existing contaminants includes activities such as LCA on each phase, control of ar-

eas such as air, water, soil and noise minimization and others. To enable all these activities, 

investments, research and testing facilities, universities, training of new high-skilled labor are 

required. Government must provide proper legislation favoring eco-innovation with grants and 

taxation holidays.  
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Figure 3. The scheme of eco-innovations (EURADA, 2009) 
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Eco-innovations help to improve competitiveness of the European economy, open new mar-

kets for it and create new “high-skilled jobs” (EU Commission, 2009a). For example, the 

European Union’s Lead Market Initiative defines a number of market sectors that are promis-

ing for the EU and potentially can be profitable in the near future. These markets are sustain-

able construction, recycling, bio-based products, and renewable energy. By that, eco-

innovation allows not just the environment to gain but also the economy. 

 

However, some barriers to eco-innovation are important to understand in this context. First is 

the consumer behavior. The problem is whether consumers will favor new types of products 

and services or not. In this case, NIMBY syndrome is playing an important role especially 

concerning transport industry. If the consumers are not satisfied in their needs, they will not 

care about the environment. Another barrier is the extra investment costs for the environ-

mental technologies. Such cost may hinder the opportunity to develop new eco-innovation 

market. Legislation can be a barrier for new products to access the market, however, only 

some laws can badly affect the eco-innovations while others can be accelerators of eco-market. 

Additionally, innovative technologies require new skills to operate; hence, skill gap can also 

be a barrier. Finally, oil prices influence the market in a great measure; i.e. if prices are low, 

then alternative energy resources are less attractive to the consumers (EURADA, 2009). 

 

In order to bring eco-innovation to life, policy and strategy are required. In this study, the in-

tegration of eco-innovation into policy and strategy of Finland is under consideration. Finland 

is on the second place after Sweden in eco-innovation in the EU (Reid et al., 2008). In 2007, 

Finland had the highest innovation index among the EU countries (Annex I). In addition, 

Finland has the highest rank in the World Economic Forum's Environmental Sustainability 

Index (ESI) since 2000 (Ministry of the Environment, 2011a). There are three levels of strat-

egy planning in Finland – national, regional and local, as shown in Table 2. The regional level 

of strategy is considered as the focus in this study. Generally, the aim of the regional strategy 

is to promote the interests of a certain region.  
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Table 2. Levels of strategic planning in Finland (Schulman, 2011) 

National Regional Local 

− Legislation: Land Use and Building Act 
− Ministry of the Environment’s strategy: 

“Working together towards a sustainable 
future” 

− Programme to promote sustainable con-
sumption and production 

− Environmental protection policies 
− National assessment of sustainable de-

velopment (2009)  

Regional authorities: Regional Coun-
cils (19), coordinators and consensus 
builders for their regions. 
 
Main tasks are regional and land-use 
planning, as well as the promotion of 
local and regional interests in general. 
The Councils also implement and 
coordinate a number of national and 
the EU projects. 

Local authorities: towns 
and municipalities of 
Finland (336). They de-
velop and control strate-
gic community planning 
and construction: Land 
use, housing, transport 
system, infrastructure, 
energy policy… 

 

3.2. Eco-innovation and regional development/policy 

 

3.2.1. Regional level of eco-innovation integration 

 

In a country, regions are the administrative, political, economic, natural and cultural centers. 

Regions have their own unique economic, cultural and environment and can offer raw materi-

als and human activity that one can find just in the certain region. This is the reason why re-

gion become the focus in innovation integration.  

 

According to Werker (n.d.), eco-innovations are localized. Innovation including eco innova-

tion is a process of collaboration and interaction of different companies and a number of oth-

ers actors around them. The regional level is the best way to promote innovation. Regional 

authorities know better their opportunities in operating their resources; they can be more effi-

cient in influencing citizen’s attitude to innovation and better understand people living in the 

region. Finally, the better regional authorities know local economy, institutions and infrastruc-

ture, the better they can manage them. Thus, regions can promote the eco-innovation in a bet-

ter way (Antonova and Nikolov, 2010). 

 

2.2.2. Policy instruments to support eco-innovation 

 

Werker defines innovation policy as “all actions of policy makers that are intended to influ-

ence the processes connected with the generation and diffusion of innovation”. Innovative pol-
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icy differs from the conventional policy because of the uncertainties and often failures that 

take place. Policy-makers deal with imperfect information because of the innovative and novel 

character of activities. Thus, polices can be a product of number of attempts and failures. Nev-

ertheless, failures can be minimized if the scientific information is used (Werker, n.d.). 

 

According to Boekholt and Larrue (2004), the policy instruments to support eco-innovation 

can be subsidies, fiscal facilities, funds and energy contracting, regulation, negotiated agree-

ments, direct government intervention and other non-financial instruments. 

 

Subsidies are used in every European country to stimulate and promote eco-innovation. Some 

of them go to the environment technology while other go to the general actions aimed at sus-

tainable development. This type of instrument is comparatively easy and widespread in 

Europe. For example, R&D subsidies are extensively used in Europe. Subsidies can also be 

used as support for the introduction new environmental-friendly products to the market. For 

this purpose, the EU-LIFE project was created in 1992 (EU-Life, 2011). This project was 

launched as one of the main policy instruments of the EU. This project is a sort of competition 

between different environmentally oriented projects. The winners get the money support from 

the EU. LIFE project focuses on the demonstration of environment technologies to inform 

both suppliers and customers (Boekholt and Larrue, 2004; EU-Life, 2011). 

 

Loans are not popular nowadays but they are used, for example, in France (Loans from revolv-

ing funds). On the contrary, tax incentives are widespread for example in countries such as 

Denmark, Sweden, the Netherlands, and Romania. However, in Finland and Germany these 

instruments are not used (Boekholt and Larrue, 2004).  

 

Fiscal facilities decrease the administration burden for economy. This instrument has become 

important in the beginning of 1990’s. Fiscal facilities favor extra R&D, support small and me-

dium enterprises (SMEs) and easily received in research companies. For example, in the Neth-

erlands, four fiscal instruments are used nowadays and one of those is the Green Fund Scheme 

(Boekholt and Larrue, 2004). The Green Fund Scheme is a bank investment scheme to certi-

fied sustainable projects (green projects) only. The certification is led by the government. Pri-
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vate investors investing in green projects get tax reduction other than the profit they get from 

investments. This way, green projects get an advantage in getting funds over other projects. 

The Government loses only property tax (2% of the investment) but the administration costs 

are low (1% for the government and the same rate for the investors). For seven years (1995-

2002), the Green Fund Scheme has invested in 2845 projects. The total investments comprised 

€4.9 billion. 

 

Regulation. Environmental regulations are normally considered as negative for company’s 

competitiveness. However, Michael Porter said that “strict environmental regulations do not 

inevitably hinder competitiveness advantage against foreign rivals; indeed they often enhance 

it. Only certain types of regulation will spark innovative responses” (Boekholt and Larrue, 

2004). Therefore, regulation can also be used to stimulate innovation. An example for this is 

the California Zero Emission Vehicle (ZEV) Regulation (California Environmental Protection 

Agency, 2011). This is a regulation to meet California’s air quality and GHG reduction goal. It 

led to the utilization of new transport technologies on the road. With this regulation, the manu-

facture of ZEV (battery electric or hydrogen fuel cell vehicle) and ZEV-enabling technologies 

are required each year. In 2009, about 34,000 ZEVs were produced in California. Another ex-

ample is EURO norms for the emission of trucks. According to these norms, exhaust emission 

of heavy-duty diesel engines (engine used in trucks and buses) must be cut to the required 

limit. By utilization of low-emission engine, companies get the benefit such as lower road tolls 

or more favorable depreciation rates (Volvo, 2011). Both of these examples show the impor-

tance of long-term eco-strategies. Such strategies help to reduce costs and give benefits to 

companies. Otherwise, the use of short-term strategies just leads to the use of extremely ex-

pensive end-of-pipe technologies (Boekholt and Larrue, 2004). 

 

 Negotiated agreements are a special form of regulation. The main idea is that government and 

companies make an agreement in which they set aims, actions and obligations to improve the 

environment condition. In another words, negotiated agreement is more flexible than strict 

regulation. An example of this is the Portuguese voluntary scheme in the pulp and paper in-

dustry. As a member of the EU, Portugal had to comply with strict environmental legislation. 

However, some companies were not able to meet new requirement. The Portuguese govern-
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ment took advantage of voluntary scheme not to close factories. This way, only one from eight 

mills covered by the scheme was closed (Boekholt and Larrue, 2004).  

 

Direct government intervention. Green public procurement began to operate in the beginning 

of 1990’s. This is an important instrument providing incentives for new innovative environ-

mental-friendly products and services. The eco-label system is the part of this scheme. It en-

ables consumers to identify the environmental-friendly product or service (EU Commission, 

2011).  

 

Green taxation is another type of direct government intervention. Such taxation is an instru-

ment to reduce consumption, pollution and other activities that have harmful effect to the envi-

ronment. Green taxes encourage producers and consumers to change the way of production 

and consumption behavior. The revenue from these taxes can also be used to invest green pro-

jects. For example, about 95% of European environmental tax revenue comes from energy and 

transport sectors. Taxes on household waste, water and bottles are also used in the EU (Boek-

holt and Larrue, 2004).  

 

Other instruments (non-financial). The Swedish environment-driven business development 

programme is an example for non-financial instrument. This programme was started to inte-

grate environmental issues into the business strategy of SMEs. The objectives were to improve 

SMEs competitiveness and reduce harmful environmental impacts. The subsidy in this case 

was given not directly to SMEs but to intermediaries who helped those SMEs.  

 

3.2.3. Eco-innovation policy instruments in Finland 

 

Finnish environmental policy was significantly changed in the 1980’s when preventive meas-

ures become more important than repair and end-of-pipe activities. Eco-innovation policy in-

struments in Finland can be divided into three groups: legislative controls, economic instru-

ments and informative measures (Ministry of the Environment, 2011b).  
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Legislative controls. Finnish legislation was supplemented with environmental issues in 1995 

and the focus was put to the environment protection and nature conservation (Ministry of the 

Environment, 2011c). Environmental impacts are regulated and controlled by the authorities 

with environmental permits that cover all range of potential harmful activities. Some examples 

of such regulation are prohibition of harmful substances, limitation of emissions, and limita-

tion of activities in car-free or nature protection areas, control of land-use and building, and 

restrictions in the housing sector. Since the industry sector has to meet legislation require-

ments, many in the sector try to modernize their production with the help of eco-innovative 

technologies, by changing processes and management activities. For instance, the Land Use 

and Building Act which controls land use, spatial planning and construction in Finland gave 

rise to the development of eco-construction technologies in year 2000 (Ministry of the Envi-

ronment, 2011c).  

 

Economic instruments. In Finland, economic instruments include taxes and fees, different 

types of subsidies, grants and tax exemptions. The character feature of these economic meas-

ures in Finland is that “the authorities are involved at one end of the financial transaction”. By 

this, authorities can favor the private sector by setting special conditions for financial transac-

tions, for example, deposits paid on returnable drinks containers and emissions trading 

schemes (Ministry of the Environment, 2011b).  

 

The emphasis of economic policy instruments in Finland is on taxation such as tax on waste, 

car tax system and energy taxes. Energy taxes include duties on traffic and heating fuels and 

electricity. The fuel tax consists of basic and additional duties. Basic duties are lower since 

these are used for the promotion of environmental-friendly types of fuels, for example, desul-

phurised reformulated petrol or desulphurised diesel oil. Additional duty is defined by the 

CO2-content of the fuel, i.e. the more carbon in the fuel, the higher the tax is. These taxes are 

applied to liquid fuels and coal, whereas for natural gas it is reduced to promote this kind of 

fuel. After 1997, taxes on fuels for electricity production were replaced with taxes on electric-

ity as a product. To compensate high taxes on energy and to promote renewable energy 

sources, subsidies and grant are given to wind, hydropower and recycled fuels energy in 

Finland. The waste tax was first applied in 1996 to waste that are disposed into municipal 
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landfills. This taxation gives the incentive to municipalities to use and develop other treatment 

facilities, for example waste-to-energy technology (Ministry of the Environment, 2011d). New 

car taxation in Finland (came into force in 2008) gives the advantage to vehicles which use 

less fuel. As the result, the demand for these low-emission vehicles is increased and this is a 

push in developing eco-innovative technologies in car manufacturing sector. 

 

Informative measures. These types of policy instruments are used to increase public awareness 

of environmental issues with the help of education and special activities. Environmental label-

ing (eco-labeling) that was discussed in the previous section of this chapter is also an informa-

tive instrument in Finland that helps to control the consumption and promote environmental-

friendly products and services (Ministry of the Environment, 2011b).  

 

Voluntary measures. Additional instruments of eco-innovation policy in Finland are agree-

ments with Motiva Oy which promotes energy savings, and with EU Eco-Management and 

Audit Scheme (EMAS). Motiva has been promoting energy efficiency for 20 years and re-

cently has added material efficiency to their activities. The area of Motiva’s activities is 

around implementing the EU energy services directive and national climate and energy strate-

gies. One of the examples of implementing of eco-innovation into strategy with the help of 

Motiva is phasing out of incandescent light bulbs. This project was run in 2009 and it aimed to 

replace incandescent type of bulbs with new energy efficient alternative (Motiva, 2009). 

EMAS is a voluntary environmental management tool that allows companies to improve their 

environmental performance by measuring, evaluating and reporting activities (EMAS, 2011).  

 

3.3. Some experience on eco-innovation in the EU regional setting 

 

There are many examples of successful eco-innovation implementation at the regional level. 

To gain insight as to the experience of some regions in the EU, some projects are taken as 

background for this study. The first one is from United Kingdom which related to promoting 

eco-products, services and technologies not only in the region but also worldwide. The second 

is from France called “Rhône-Alpes Eco-Energies” which helps SMEs to deal with renewable 

energy technologies thereby favoring eco-innovations in the country. The third example is the 
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MIMOSA project by the EU aimed to modernize transportation. MIMOSA project covers six 

countries such as Italy, Portugal, Poland, Estonia and Germany. The last example is the NU-

MIX project on plastic recycling in Italy. All these projects have reported positive results and 

are considered as good practices in the EU.   

 

3.3.1. Promoting eco-products, services and technologies in West Midlands (UK) 

 

The vision of the action group of the project was that "the West Midlands will be an interna-

tionally recognized region for the supply and use of environmental technology products and 

services by 2010". Eleven industries are involved in the project. These are industries in the 

sectors of renewable energy, waste management, water and wastewater treatment, environ-

ment consulting, energy management, air pollution control, cleaner processes, contaminated 

land remediation, environmental monitoring, noise and vibration control and marine pollution 

control (EnviroTRADE Business Plan, 2008-2011; EURADA, 2009). The programme is char-

acterized by its innovative activities. 

 

Support to eco-innovations including environmental technologies. The project EnviroINNO-

VATE 2 (existed until March 2009) provided the brokerage between SMEs and resources 

within the Region’s Human Environment Interaction (HEI) base. In this case, business-to-

business innovation was the main element. 

 

Integration of regional companies into the new environmental markets. The project Wind 

Supply and Environmental Business Opportunities included: 

− search for companies that meet the requirements of certain market and its integration; 

− engagement of these companies with the market place by collaborative workshops, 

events allowing to recognize the potential customer, participation in trade shows and 

similar events and collaboration with Original Equipment Manufacturers (so called 

“first tier” manufactures); and 

− activities aimed at the effective collaboration between companies.  
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Integration and promotion of technologies that allow the production less of carbon emissions. 

The projects included are in collaboration with National Industrial Symbiosis Programme 

(NISP) which works on developing “low carbon” businesses in resource recovery. In addition, 

it included activities aimed to facilitate integration of renewable sources of energy. 

 

Activities towards resource efficiency. Activities to develop markets for specific environ-

mental technologies such as energy efficiency and pollution control. The candidate projects 

were Carbon Index Project, Extension of the Successful Collaboration with Envirowise and 

Continuation of the Bridge-IT Initiative. 

 

Identification and compensation of skill gaps. Concerning common issues of the business gen-

eral skills can be used. However, in areas such as waste recovery, skill gaps in installation can 

be a barrier to eco-innovation. 

 

Internationalization of the region. This refers to overseas trade connections and similar activi-

ties. There is a close connection between these activities and inward investments in renewable 

energy and resource recovery sectors.   

 

From this project, many results and benefits have been achieved (EURADA, 2009). For ex-

ample, over 1000 companies participated in different projects, 935 new jobs were created and 

12 new businesses were started. Waste technologies and renewable energy technologies were 

provided with the national technology demonstration sites. WindSupply and NISP projects 

have been used not just in West Midlands region but also in the national level. NISP became a 

directly funded programme by Department for Environment, Food and Rural Affairs (DEFRA) 

and became the pattern programme for future development and the proposed project Enviro-

INNOVATE was the regional candidate for the EU “Regiostars” award in 2010 (Enviro-

TRADE Business Plan, 2008-2011). The role of environmental legislation was recognized as a 

driver. The project influenced the Landfill Tax Regulations of 2004 and the Renewable Obli-

gations Order of 2003. The importance of clearly defined description of the project for more 

effective management was recognized.  
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3.3.2. Supporting small and medium enterprises in Rhône-Alpes (France) 

 

Rhône-Alpes is developing the scheme of supporting SMEs to integrate eco-innovation in its 

work. The crucial activities of the region are around consulting and studies in SME’s, invest-

ments in clean technologies and pollution prevention.  

 

In 2004, the cluster “Rhône-Alpes Eco-Energies” was launched in the region. The activities of 

the cluster were in the area of construction industry. The “Rhône-Alpes Eco-Energies” de-

cided to improve the business competitiveness via eco-innovations. They focused on the re-

newable sources of energy and energy savings and their objective was to develop regional eco-

construction industry and the supply chain (EURADA, 2009). 

 

The main objectives of the programme are to favor eco-innovation, improve the competitive-

ness of the companies, and structuralize the offer on the eco-building market. The activities to 

meet these objectives were as follows (Cluster Rhône-Alpes Eco-énergies, 2011): 

− Collaboration of companies and other actors. The “Rhône-Alpes Eco-Energies” or-

ganized meetings and conferences to make company people work together with spe-

cific activities. This facilitated the exchange of knowledge and business connections.  

− Organization and support to commercial and international development. Companies 

involved in the project participated in the main French eco-building fairs and in the 

number of international events on eco-building. A programme called Eco Energies 

International was created as a financial support and a strategic coaching platform 

that favor to the development, too. 

− Strategic support and promoting of innovation. With the programme called Eco En-

ergies Innov’a “Rhône-Alpes Eco-Energies” sponsored 10 innovation projects on 

eco-building. It also suggested the technological and regulation support.  

 

3.3.3. MIMOSA project on transport system modernization (five countries of the EU) 

 

The project was started in 2009 by the initiative of CIty-VITAlity-Sustainability (CIVITAS) 

by the EU. The project was aimed to modernize existing transport system to achieve more 
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clean, energy efficient and sustainable urban transportation using variety of technology and 

policy instruments. This project was designed for European cities such as Bologna, Funchal, 

Gdansk, Tallinn and Utrecht taking into account the specific characteristics of these cities. The 

five cities become the “demonstrating laboratories” (CIVITAS, 2011).  

 

The main consideration were the problems with access facilities, development of clean fuels 

and fuel-efficient vehicle, development of public transportation, reorganization of price form-

ing, decreasing of car using among inhabitants, effective transport management and infrastruc-

ture management (CIVITAS MIMOSA, 2009). 

 

The main idea was to minimize the harmful effect of transportation to the environment where 

people live in without negative effect to the local economy and limitation to people’s mobility. 

The concept of MIMOSA is “learn how to move better, to live in better cities” (CIVITAS 

MIMOSA, 2009). For this project, the following activities were undertaken: 

− testing new types of “green fuels”. Creating the privileges for people using “green” 

vehicles, for example, lower prices for parking and extended access; 

− development of the city public transport by more democratic and fair price, facilita-

tion access to water transport chain not just for people but also for goods. The impor-

tant features are buying the ticket, speed of transportation and comfort of transfer;  

− implementation of updated marketing techniques; 

− creation of new traffic safety and monitoring system; 

− promotion of buses and bicycles as the best modes of transportation. Road facilities 

for buses and bicycles were improved; 

− development of a goods delivery system to facilitate consumers’ access to goods and 

better logistic operations; and 

− cooperation and skill-transfer between all city-participants.  

 

Some results have been already achieved form this project. In Bologna, the number of cyclists 

increased by 11% from the year 2010. In Tallinn a program of changing bus-driver style of 

driving was started. About 100 new buses were put into practice and the amount of consumed 

fuel depends on the style of driving. However, drivers have not adapted to these new buses yet 
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(MOVE, 2011). This programme helps drivers to adapt to new buses. In Gdansk City, Bike 

Hire service was launched which included 1,200 bicycles and 60 docking stations around the 

city (CIVITAS, March 2011). ”Little 4” which is small electric car was launched in Funchal, 

Portugal (CIVITAS, February 2011).  

 

3.3.4. NUMIX project on urban waste (Italy) 

 

This project was started in July 2009 as part of “Eco-innovation: when business meets the en-

vironment” project of the EU (EU Commission, 2011a). The contribution of the EU to the pro-

ject comprised 52.4% of the whole budget. The main idea of the project is to reduce the 

amount of plastic waste going to incineration and landfill by creating new products from the 

recycled material. The two products that were developed are expanded granules for aggregat-

ing in lightweight concrete (instead of expanded clay) and densified flake for aggregating in 

mortar and as raw material for the expanded granules. By this, disposal facilities replaced by 

the recycling are more environmental-friendly facility (NUMIX, 2011).  

 

The project also includes the following activities (NUMIX, 2011): 

− industrialization of production process for expanded granules and densified flakes; 

− verification of new product types and planning of commercial activities; 

− environmental verification (compliance with Environmental Product Declaration and 

eco-Label certification); and 

− distribution of the new products in Europe.  

 

For the first 20 months, NUMIX project managed to achieve some good results. A market 

programme was established including potential market area. Production equipment and proc-

esses were established taking into account the required product properties and the first test 

products were produced. The check studies showed that the products met the requirements of 

the EU standards. The first steps of distribution of the products were made, for example, some 

contacts with companies specializing in recycling and building were initialized (NUMIX, 

2011).  
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4. METHODOLOGY 

 

The main part of this work is a case study. Case study is “the collection and presentation of 

detailed information about a particular participant or small group, frequently including the ac-

counts of subjects themselves” (Umit, 2005). The characteristic feature of case studies is ob-

serving or learning of the real phenomena or situations. As the object to be studied, the Päijät-

Häme Region of the Finland was chosen as a case because in this region a lot of attention is 

paid to the development of environmental-friendly innovations in the traditional industries. 

Moreover, the head of National Clean Tech Cluster, Lahti Science and Business Park, is lo-

cated in the Region’s capital, Lahti City. 

 

There are two types of data/information used in this study – primary and secondary. Primary 

data is the information that was gathered personally by interview and using a questionnaire. 

Secondary data is the information from secondary sources, for example, from some literature 

and on-line sources. As a technique for primary data collection, the interview was chosen. Jär-

vinen (2001) defines the interview as “a conversation between interviewer and respondent 

with the purpose of electing certain information from the respondent”. 

 

Interviews were conducted in Lahti which is the capital city of Päijät-Häme Region. The 

places for interviews are Lahti School of Innovation, Päijät-Häme Regional Council and Lahti 

Science and Business Park. These three organizations were chosen because these are the lead-

ing organizations dealing with various issues on eco-innovation and practices in the region. 

Lahti School of Innovation is part of the Lappeenranta University of Technology and the aca-

demic consortium in the region and has a strong research focus on sustainable innovation. The 

Päijät-Häme Regional Council is the main regional authority and the center of policy and deci-

sion-making in the region. Lahti Science and Business Park is an important incubation center 

tied strongly with the business sector. Selected key interviewees were identified from these 

organizations and have been communicated for meeting and discussion. Beforehand, a guide 

was sent to them to facilitate the discussion (Annex II). The type of interview was informal 

therefore the discussion guide (with semi-structured questions) was used as a framework to 

guide the conversation. A voice recorder was used during the interview in order to facilitate 
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the exact collection of information. Some papers and documents were also received from the 

interviewees themselves during the interview.   

 

Secondary data was collected from different articles, especially from reports on eco-

innovation projects; from internet websites on eco-innovation activities in Europe; from dif-

ferent books of appropriate theme, as well as, from documents of the EU Commission. 

 

The recorded conversations were first transliterated and then analyzed accordingly based on 

the themes appropriate to satisfy all the objectives set in the study. In the analysis, the most 

important features were defined and the main themes were highlighted. To facilitate the analy-

sis, data and information were grouped thematically and summarized accordingly.   
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5. ECO-INNOVATION: PÄIJÄT-HÄME CASE 

 

5.1. Päijät-Häme Region  

 

Päijät-Häme Region is located on the south of Finland (Figure 4a). It consists of 12 munici-

palities with geographical and administrative center in Lahti City (Figure 4b). It is situated 

about 100 km from the Finnish capital, Helsinki. Päijät-Häme counts about 200,000 inhabi-

tants of which 100,000 are in Lahti, thus making this city the main center of Päijät-Häme Re-

gion.  

 

             
 

Figure 4. Päijät-Häme Region: a – location on the map of Finland (Wikimedia, 2011); b – Päijät-Häme Region 

with 12 municipalities (Päijät-Hämeen liitto, 2011) 

 

Päijät-Häme has always been a region of traditional industries such as wood industry includ-

ing furniture production and wood technologies, metal, clothing and food industries. During 

the last 10-15 years, the biggest challenge in the region has been how to modernize the struc-

a b 



 

 

42 

ture of the economy. With the region’s continuing effort to follow sustainable development 

goals, technological development plays a significant role in such modernization process. No-

tably, environmental technologies have been one of the leading elements heavily employed to 

modernize the structure and economic and ecological system of the region. For about 20 years 

already, there has been a very strong emphasis to promote environmental technology, envi-

ronmental businesses and environmental expertise in the region. Clean technology has been in 

the region’s strategic plan for about ten years now. The idea is to develop clean technologies 

and industries in the region. The modernization of the traditional industries with the help of 

environmental technology and environmental expertise has been an important source of com-

petitive advantage for the region. 

 

Päijät-Häme as most of the Finnish regions do aims to reduce CO2 emissions. This issue is 

clearly taken into consideration in the region’s sustainable development plan. For example, in 

Lahti alone, the goal is to reduce CO2 emissions by 70% by 2035. Transportation, heating, en-

ergy production and consumption are the main sources of CO2 emissions in the town. In Lahti, 

a big power station is going to be renewed by stopping the use of coal as fuel. However, the 

question is whether it will be enough to reduce CO2 emissions to the proper level or traffic and 

transportation must be taken into consideration too. Päijät-Häme has enough financial re-

sources to reorganize its traffic system, however, the question is what measures to do and how 

to organize it. For example, in the case of traffic control system, the opinion of inhabitants is 

very important. Since people want to live outside the city and they have to go to work into the 

city using their own car. This problem is solved by special planning of the work places, resi-

dential districts and transportation networks. All these things are eco-innovative solutions and 

part of the Regional Plan and are discussed in the later section of this chapter. 

 

The main idea is to integrate eco-innovation in each sector of development in Päijät-Häme 

Region. So far, the emphasis is on the existing traditional industries present in the region. An 

example is the production of oil and gas burners and heating equipment for houses and facto-

ries. This industry utilizes eco-innovation inventions in developing oil burners or gas burners 

not using so much fuel. In this example and in many other examples Päijät-Häme tries to util-

ize eco-innovation or environmental expertise to modernize its industrial sector.  
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5.2. Innovation system in Päijät-Häme Region 

 

5.2.1. Innovation policy 

 

The innovation policy of Päijät-Häme Region is focused on connecting knowledge-producing 

institutes like research organizations and universities with companies or public sector organi-

zations. This forms the backbone of the region’s innovation system. Nowadays, the public sec-

tor organizations are very important target for innovation policy in Päijät-Häme because there 

is a lot of pressure for renewal in public sector especially in health care sector. Innovation pol-

icy and innovation activities are connecting knowledge production and knowledge exploitation 

activities. This way, in Päijät-Häme and in Kymenlaakso2 and many other regions in Finland, 

this kind of facilitation of knowledge-transfer from outside of the region to be used in organi-

zations, companies and public sector organizations is very important.  

 

Innovation system of the Päijät-Häme Region facilitating knowledge-transfer can be reflected 

in Figure 5. From the one side are knowledge generation and diffusion organizations such as 

research organizations, universities and mediating organizations. From another side are 

knowledge-application and exploitation organizations wherein industrial companies with the 

network of customers, contractors, collaborators and competitors can benefit from. These two 

spheres collaborate with each other and transfer knowledge as well as material and human re-

sources. In this case, the policy is the regulation instrument for them. For knowledge genera-

tion and diffusion subsystem, it is science and technology policy. For knowledge application 

and exploitation subsystem, it is industrial policy. Finally, the collaboration of these subsys-

tems is under the regulation of innovation policy. The whole system interacts with different 

National Innovation System (NIS) and Regional innovation System (RIS) organizations, inter-

national organizations using NIS and the EU policy instruments.  

 

                                                 
2 A region in the South-East of Finland 
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Figure 5. Regional innovation system (Autio, 1998) 

 

4.2.2. Eco-innovation policy instruments of Päijät-Häme Region 

 

In Päijät-Häme, the most important policy instruments supporting environmental technology 

and clean technology are framed in the Regional Development Strategy (RDS). This strategy 

serves on the framework for future development of the region. The goals and measures for de-

veloping programmes are clearly stated in the said strategy. It also defines allocation of the 

labor and finances between programmes being implemented in the region. The RDS puts 

strong emphasis on environmental issues and forwarding environmental technologies and eco-

innovative solutions.  

Domain of industrial policy 

Domain of innovation policy 

Domain of science and technology policy 
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The Regional Plan is an important part of the RDS (Figure 6). This is the land-use plan in the 

best efficiency way and is based on the Law of Regional Planning. It defines the location of 

recreation zones, zones for nature protection, for living and industry. In addition, one can find 

in the plan municipal engineering system, agriculture and shore areas and traffic lines. The 

Regional Plan allows the coordination of activities at the local and regional levels. It complies 

with business needs and environmental well-being and approved by the Finnish Ministry of 

the Environment (Regional Plan, 2011).  

 

     
Figure 6. Regional Plan of Päijät-Häme 2008 (Päijät-Hämeen liitto, 2011) 
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Another policy instrument in Päijät-Häme Region is the allocation of financial resources from 

the EU and from the national government of Finland to the region. Resources from EU com-

prise the most part of funds. In allocating these resources, the emphasis is on the environ-

mental technology programmes in the region. The RDS, Regional Plan and allocation of fi-

nancial resources are environmental policy instruments and these are very interrelated. 

 

There are no direct regional technology policy instruments in Päijät-Häme Region, since these 

are more stipulate in the national level. The most important policy in promoting eco-

innovation is ascribed to the national strategy. Companies from Päijät-Häme take part in the 

national programmes in their own interest. By adapting the regional development to the na-

tional plan, the region can get support and benefits from it. In the case of environmental tech-

nologies and eco-innovations, there is the National Clean Tech Cluster which is run by the 

Lahti Science and Business Park. Having that advantage, Päijät-Häme has a very strong posi-

tion in running and directing the national environmental policy. 

 

5.2.3. Eco-innovation project implementation 

 

Clean Tech Cluster. The aim of National Clean Tech Cluster is to promote Finnish environ-

mental businesses and create new jobs. According to Mari Pantsar-Kallio, Programme Direc-

tor of the Lahti Science and Business Park, “up to June 2010, the cluster has been involved in 

promoting the creation of more than 65 new cleantech companies and more than 500 jobs in 

the sector”. This organization works in four centers specializing in clean technologies. These 

centers are in Lahti, Kuopio, Oulu and Uusimaa. The cluster cooperates with 60% of environ-

mental business and 80% of the whole research activities in the country.  

 

MABU Project. The top project of Lahti Science and Business Park is called MABU. The aim 

of this project is to create and promote new methods of material handling and related services 

to reduce emissions influencing climate change. The main target of this project is to develop 

business for waste management companies and material handling organizations in Päijät-

Häme Region. The areas covered by the project are processing of biomaterial flows to produce 

biogas, bioethanol, biodiesel and compost or using it for energy recovery facility, processing 
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of waste-to-energy and construction waste flows to facilitate their utilization in the region; 

processing of the ash generated and business development. The project activities cover studies 

on biomass and waste-to energy flows as well as companies opportunities to operate these 

flows.    

 

Energy Savings Programme. Lahti was the fist city in Finland to use waste-to-energy produc-

tion. In Päijät-Häme, 96% of municipal solid waste is utilized for their purpose. This is the 

highest rate in Finland. The main actor of this programme is Lahti Energy Ltd which uses 

gasification technology. About 700 tons of coal was replaced by this technology, hence, reduc-

ing CO2 emissions significantly.  

 

FRESH Project. This is a project being implemented in the region is in the construction sector. 

It is based on the idea of improving the quality of life by way of environmental performance 

that goes in compliance with economic growth and societal prosperity. FRESH is not a sepa-

rate project only for the region. It is the exchange of so-called good-practice between regions 

participants from other EU countries (Figure 7). This way the project allows regions to 

strengthen their sustainable development and to implement eco-design into RIS.  

 

 
Figure 7. The concept of the FRESH project (FRESH, 2011) 

 

Passive Housing. Päijät-Häme has areas with sets of buildings called MERA built within a 

framework of FRESH project. RKL Reponen, VTT (Technical Research Center of Finland) 

and several Finnish companies in the building sector developed this building concept. MERA 
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(block of flats) is using passive heating i.e. there are no radiators in the central heating system, 

but utilizing the heat from people and electrical devices. If additional heat is needed, it is taken 

from air ventilation. New technologies are used for construction materials and buildings are 

built carefully to minimize the waste heat by almost 50% in comparison with present con-

sumption. The ventilation system is one of the crucial elements in the construction which ex-

haust air is collected and reused. MERA buildings utilize solar energy (during summertime) 

through windows as well as heat energy from household appliances that helps to save more 

energy. With passive housing, the energy consumption in this block of flats was reduced by 

70% whereas the construction costs increased only by 1.7%. MERA is referred as the best 

practice in FRESH project framework because of its eco-innovativeness and transferability. 

The town of Heinola was the first town where this new type of passive houses was built. Since 

then, RKL Reponen Oy has built more MERA block of flats in Helsinki area. Päijät-Häme 

Region and other five regions in the country are developing MERA blocks as a part of the 

Southwood Project. Moreover, it is a very good example of Päijät-Häme on eco-innovation in 

the housing and construction sector.  

 

VANAMO Project. This is one of the previous projects (2006-2007) done in the region. Va-

namo is the Center for Sustainable Development in Päijät-Häme. The main objective of the 

project was to increase environmental awareness and the importance of environment for local 

citizens in their everyday life. Another objective of the project was to increase the participa-

tion and cooperation between citizens and local authorities. There were three main activities 

involved in the project. These activities were supporting of environmental know-how in pri-

vate businesses and eco-collaboration; environmental information, knowledge transfer activi-

ties, education processes, and encouraging citizens to take part (the basis is customer service, 

education); development of environmental management, material and energy efficiency. The 

project activities were targeted to the different municipalities in Päijät-Häme which included 

kindergartens, educational organizations (schools, universities), NGOs (citizen’s groups), au-

thorities and private enterprises. Some of their activities were exhibitions, theme meetings and 

educational excursions. The project had the Environmental Information Center for consulting 

which organized different activities for citizens to recognize their opinion on different eco-

logical issues. Environmental education helped to improve environmental knowledge and 
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skills. The Center also helped in promoting environmental management in the region through 

consulting and guidance. One of the main targets was to increase material and energy effi-

ciency in Päijät-Häme Region.   

 

Promoting eco-innovation and implementing eco-innovating projects are not without chal-

lenges. The main barrier to the eco-innovations in Päijät-Häme is the fact that there are few 

research institutes and universities. This way the region is very dependent on researches or 

knowledge production that take place outside of the region. The region has a very small con-

centration of mechanisms that facilitate knowledge-transfer from outside. Therefore, there is 

very much attention paid to the creation of this kind of instrument that can be used in knowl-

edge-transfer. Likewise there is also attention paid to the integration of the knowledge pro-

duced from outside to the companies or in public sector organizations operating in Päijät-

Häme.  

 

5.3. SAMPO model: a model for eco-innovation 

 

SAMPO model is not yet the official model of eco-innovation for Päijät-Häme since it is just 

newly conceptualized. Figure 8 presents the scheme of this model that was taken from the 

draft model proposed and currently under consideration of the Regional Council of Päijät-

Häme. According to the Council, there is a need to change and update the existing model and 

the SAMPO model is the potential substitution to such current model. The development of 

SAMPO model started in 2004 in Lahti School of Innovation. It was developed based on ex-

perience, research and consultation of different stakeholders in the region. 
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Figure 8. SAMPO model of eco-innovation (Lahti School of Innovation, 2011) 

 

According to SAMPO model, innovation policy has three spearheads. These spearheads are 

Practice-Based Innovation Activities, Design and The Clean Tech or Environmental Friendly 

Technologies (Environment).  

 

5.3.1. Practice-based innovation activities 

 

Innovation system consists of two sub-systems as mentioned in previous chapter. The first one 

is knowledge production sub-system – universities and research institutes. The second sub-

system is knowledge application and exploitation sub system which consists of companies or 

public sector organization. Practice-based innovation is not a science pushed one. The driver 
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for this type of innovation comes from very practical context that can be found either in com-

panies or in public sector organizations like health care or social organizations. Practice-based 

innovation is very common in Päijät-Häme because there are not so much of knowledge-

producing organizations.  

 

In previous years, innovations were the product of R&D activities. Nowadays, innovations are 

the result of learning and knowledge creation in production process in organizations. In this 

case, the workplace plays an important role in the innovation process (Ellström, 2010). Work-

ers become innovation-producers during their every-day work. The main driver for practice-

based innovations is a condition when an organization or an individual worker is faced with 

situation they have never met before. They begin changing established pattern of action which 

can lead to absolutely new and innovative decisions. Another variant is when practice has led 

to failure or there are changes in customer demands and activities of competitive organizations. 

Then company has to change the established process and, as the result, trigger technical or or-

ganizational development. These variations in work process may be planned or unplanned 

(Ellström, 2010). The task for managers is to create conditions for boosting eco-innovations. It 

is the essential condition to create favoring environment for practice-based innovation. For 

this purposes, innovation services, tools and methods for supporting innovativeness must be 

developed and promoted in organizations. Innovation services are the network of independent 

scientists and engineers supporting technical innovations during the production processes. 

This network must be generally available to guarantee effective knowledge transfer.  

Knowledge-transfer is an important condition for effective practice-based innovation process, 

hence this process must be multiactor. Another important feature is innovations and productiv-

ity in public the sector. Public sector plays important role in eco-innovation process as dis-

cussed in the previous chapter. For example, in the case of energy savings, people’s demands 

must be taken into account. In closing a factory to reduce emissions, the people working there 

must be taken into account. In such case, the question about unemployment also appears. 

Therefore, making some changes in environmental area public sector innovations must be ac-

counted for. Furthermore, the society is quite wide area for different kind of innovations.  
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Another important aspect of practice-based innovation is organizational innovation. This type 

of innovation refers to organizing the work for maximal productivity. Organizational innova-

tion creates new ways of management to encourage and promote eco-innovations, thus, im-

proving eco-competitiveness. According to Kustoff (n.d.), “organizational innovation encour-

ages individuals to think independently and creatively in applying personal knowledge to or-

ganizational challenges”. This type of innovation is fundamental for practice-based innovation 

activities.  

 

5.3.2. Eco-Design 

 

Another spearhead is Design. Päijät-Häme has the highest concentration of design projects in 

Finland. Other centers for design are Helsinki (Helsinki University of Arts and Design) and 

Rovaniemi (University of Rovaniemi). In Päijät-Häme, there is Motoli Instituutti which is part 

of Lahti University of Applied Sciences. Motoli has a very good connection and cooperation 

not only with local companies but also with international partners.  

 

According to Middendorf (2008), eco-design is activities towards environmental impacts re-

duction by better product design through the whole life cycle. On the manufacturing stage, it is 

possible to increase the efficiency, for example energy and materials utilization. On the pro-

curement stage, avoiding hazardous materials is essential. Green marketing allows the increase 

sales. Research and development activities can help to make new innovative products. An im-

portant feature is good working conditions in the company. Finally, quality management is 

focused on the production of “reliable products instead of throw-away products” (Middendorf, 

2008). All these are the main points of eco-design of the product called industrial design. 

Middendorf (2008) suggested six principles for companies to comply with design for envi-

ronment. These six principles are called “6 RE Philosophy”:  

− Re-think the product and its functions, e.g. the product may be used more efficiently. 

− Re-duce energy and material consumption throughout a product’s life cycle 

− Re-place harmful substances with more environmentally friendly alternatives 

− Re-cycle. Select materials that can be recycled and build the product such that it is 

disassembled easier for recycling. 
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− Re-use. Design the product so parts can be reused. 

− Re-pair. Make the product easy to repair so that the product does not need to be re-

placed.  

 

Since furniture industry is one of the traditional industries in Päijät-Häme Region, develop-

ment of eco-design in this direction is one of the main points. Lahti has been the center of Fin-

nish furniture sector since 1950’s and today about half of employees in this industry work in 

Päijät-Häme. Isku is the largest Finnish furniture company and it was established in Lahti. Ac-

cording to the EU Commission Workshop (2006), much attention should be paid to sustain-

able forestry solutions, formaldehyde content in furniture, emission values of furniture produc-

tion, reduction of packaging, halogenated organic compounds on disposal phase, provision of 

customers with information about furniture products.  

 

Eco-design in packaging can contribute to resource efficiency, functionality and effectiveness, 

consumer’s attitude and competitiveness, hence, decreasing environmental impacts during 

production and especially disposal, innovation opportunity (Holdway et al., 2002). Nowadays, 

using eco-friendly packaging is a significant driver to boost a company’s image. Legislation is 

required to manage packaging in environmental-friendly way. For instance, the European Par-

liament and Council Directive 94/62/EC of 20 December 1994 on packaging and packaging 

waste aims to reduce or prevent impact on environment from packaging and packaging waste. 

Hence, it is beneficial for companies to include packaging issue in strategic planning to antici-

pate regulatory changes and manage potential risks in the market. Therefore, this issue is one 

of the main points in design spearhead of SAMPO model.   

 

In the case of eco-design, buildings are considered as product too. Eco-design includes not just 

know-how in architect to improve ecological performance of buildings but also ecological 

land-use planning, landscape architect, renewable energy and water management, and biologi-

cal waste treatment. In this case, much attention is given to development and favoring design 

know-how. Land-use planning has significant impact on natural resources. Therefore, regional 

government must pay a lot of attention to regional design. Activities towards land-use plan-

ning are related to development of Regional Plan that was mentioned in previous chapter.  



 

 

54 

5.3.3. Sustainable innovation 

 

The third spearhead is Environment. In this case, environment is served with clean technology. 

The coordinator of this area is Lahti Science and Business Park as discussed earlier. This part 

includes both scientific research activities towards innovative solutions and practical implica-

tions of these solutions to companies.  

 

To follow the path of sustainable development environmental, know-how is an essential con-

dition. New solutions on how to decrease detrimental impact to the environment are required. 

The idea is based on close cooperation between regional council, research institutions, compa-

nies and society in the whole Päijät-Häme Region. In other words, the regional environment is 

one of the elements of sustainable innovation in SAMPO model framework. This is the way 

that sustainable development puts some limitations on production processes. It is very impor-

tant to keep a high level of environmental efficiency and maximize the production at the same 

time. It can be done by increasing energy and material utilization efficiency. In other words, to 

make more products and services consume less material and energy and at the same time to 

minimize pollution from production is essential in the concept of environmental efficiency un-

der SAMPO model.  

 

Another aim of sustainable innovation is environmental rehabilitation of damaged soil, water 

and other areas. It is important not just to prevent or reduce detrimental impacts on the envi-

ronment but also to return it to good condition. In this case, the restoration of Lahti city’s wa-

ter system is a challenging task. The Finnish Lakeland area take the beginning from Lake Ve-

sijärvi divided between municipalities of Lahti, Hollola and Asikkala3. Lahti has some signifi-

cant recreation water zones. One of the main problems in the lake is eutrophication. Other 

challenges in rehabilitation of water area are reducing nitrogen load and bacteriological load 

from wastewater, limiting motor boating in the smaller lakes of Päijät-Häme Region, retaining 

shores in their natural state and treating water flowing into the water systems from rainwater 

sewers.  

                                                 
3 Finnish municipality in Päijät-Häme region to the West and to the North-West of Lahti correspondingly 
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Most of the water in Lahti comes from groundwater of the Salpausselkä ridge. The condition 

of the soil hardly influences the quality of the water since rainwater that forms groundwater 

goes through the soil. All water consumed in Lahti is withdrawn from its groundwater. There-

fore, rehabilitation of the soil is a very important activity in the region. Similarly, wood indus-

try is one of the traditional industries in the region, activities toward rehabilitation of forests 

are essential. Challenges in the forestry sector include gathering and saving information about 

the new forest management area of the Päijät-Häme Region, increasing research on species, 

protecting species of old forests by protecting and developing forestry and realization of ridge 

nature protection areas.  

 

It is important to mention that all these activities are long-term plan. Reflecting these realities 

back into the model, it is obvious that there is rather weak cooperation between these three 

spearheads of eco-innovation. Officially, Lahti Science and Business Park should coordinate 

these three activities. However, the management concentrates very much on clean tech, while 

design and practice-based innovation are rather marginalized. About 90% of resources in Lahti 

Science and Business Park are allocated to clean technology and only 10% goes to other 

spearheads.   

 

In Päijät-Häme, the Regional Council is the coordinator for all the activities and it serves as 

the main channel of connection between different types of projects. For the next period, the 

Regional Council will be financing only three big projects. One of these projects is allocated 

to Lahti School of Innovation and another is allocated to Lahti Science and Business Park. 

This is good news for the SAMPO model designers.  
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6. SUMMARY AND CONCLUSION 

 

Eco-innovation is seen as a very important tool for sustainable development and for improving 

environmental the performance of a region. It helps to improve ecological condition of a re-

gion as well as to support local economy. Review of some actual examples of eco-innovative 

projects in the EU revealed that successful programmes of eco-innovation are well anchored 

into regional strategy and policy. Eco-innovation at regional level and its integrating principles 

into regional policy are, therefore, considered in this study to get an in-depth understanding 

and learning about eco-innovation at regional level, and to know the basic principles that are 

important in integration eco-innovation into regional policy. Päijät-Häme as a case of success-

ful eco-innovation practices and organizations is highlighted in this study. 

 

The innovation system of Päijät-Häme is characterized by close collaboration between organi-

zations for knowledge generation and diffusion and organizations for knowledge application 

and exploitation. The main objective of such system is to connect knowledge production and 

knowledge exploitation activities. Regional Development Strategy, Regional Plan and alloca-

tion of financial resources are highlighted as the main environmental policy instruments in 

Päijät-Häme Region. Technology policy instruments in the region are based on the national 

level. 

 

Päijät-Häme Region plays an important role in the promotion of eco-innovation in Finland and 

it has become the center of new technologies and innovative decisions in environmental area. 

In this case, Lahti Science and Business Park plays an important role since it supervises activi-

ties of National Clean Tech Cluster towards promoting environmental innovations and busi-

nesses in Finland.  

 

In the study, the presence of few research institutes and universities are highlighted as a barrier 

on the way of eco-innovations in Päijät-Häme. This inadequacy hampers knowledge transfer 

inside and outside of the region. Creation of instruments to facilitate knowledge-transfer is 

necessary for the region to address this problem. 

 



 

 

57 

A new model of eco-innovation called SAMPO has been developed in Päijät-Häme since ex-

isting model has some imperfections. Such new model consists of three spearheads: practice-

based innovation activities, design, and environmental technologies. Since there are a few 

knowledge-producing organizations in Päijät-Häme, practice-based innovation is very com-

mon. In this case, SAMPO model point a direction to creating proper conditions for eco-

innovation activities in the region. There are many eco-design projects implemented and cur-

rently being implemented in the region which are focused on regional and industrial design, 

furniture and packaging sectors, and promoting international product development. Eco-

innovation is coordinated by Lahti Science and Business Park and includes both scientific re-

search activities and practical applications. The focus points of sustainable innovation spear-

head are environmental know-how, energy and material efficiency and rehabilitation of the 

environment in Päijät-Häme Region.  

 

Lahti School of Innovation and Lahti Science and Business Park are the main actors in eco-

innovation process promoting activities in Päijät-Häme Region. Owing to the good financial 

support from Regional Council, these two leading organizations will continue their activities 

towards sustainable innovations in Päijät-Häme Region.   

 



 

 

58 

REFERENCES 

 
Abraham C.J., 2008. A brief background on Sustainability issues. Supply Chain Management 
[www document]. Available at <http://at-scm.com/index.php/2008/01/09/supply-chain-
management/a-brief-background-on-sustainability-issues/> 
 
Andersen M. M., 2004. An Innovation System approach to Eco-innovation – Aligning policy 
rationales. The Greening of Policies – Interlinkages and Policy Integration Conference. 3-4 
December 2004, Berlin, Germany 
 
Antonova A., Nikolov R., 2010. Sustainable innovations as scenario for regional. Acta Tech-
noca Corviniensis. Bulletin of Engineering. Issue 4, tome 3, p. 36 – 44. 
 
Bleischwitz R., Giljum S., Kuhndt M., Schmidt-Bleek F. et al., 2009. Eco-innovation – putting 
the EU on the path to a resource and energy efficient economy. Wuppertal spezial, 38. Wup-
pertal institute for Climate, Environment and Energy 
 
Boekholt P., Larrue P., van Giessel J.-F., Joerg L., 2004. Policy instruments for sustainable 
innovation, Technopolis BV 
 
California Environmental Protection Agency, 2011. Air resources board. The California Zero 
Emission Vehicle Regulation  
 
CIVITAS [www document]. Available at <http://www.civitas-
initiative.eu/main.phtml?lan=en> 
 
CIVITAS MIMOSA, 2009. Project brochure 
 
CIVITAS, February 2011. CIVITAS news. Funchal supports launch of electric car [www 
document]. Available at <http://www.civitas-
initiative.org/news.phtml?id=980&lan=en&read_more=1> 
 
CIVITAS, March 2011. CIVITAS news. Public-commercial partnership comes together with 
city bike rental in Gdansk [www document]. Available at <http://www.civitas-
initiative.org/news.phtml?id=998> 
 
Cluster Rhône-Alpes Eco-énergies [www document]. Available at <http://www.ecoenergies-
cluster.fr/English_version.803.0.html> 
 
Directive 94/62/EC Packaging and Packaging Waste. EU Commission. Environment [www 
document]. Available at <http://ec.europa.eu/environment/waste/packaging_index.htm > 
 
Ellström E., 2010. Practice-based innovation: a learning perspective. Journal of Workplace 
Learning. Vol. 22 Iss: 1/2, p.27 – 40 
 



 

 

59 

EMAS, 2011. The EU Eco-Management and Audit Scheme (EMAS) [www document]. 
Available at <http://ec.europa.eu/environment/emas/documents/presentation_en.htm> 
 
EnviroTRADE Business Plan, 2008-2011. The submission to the Corporate Plan from the En-
vironmental Technologies Cluster Opportunities Group 
 
EU Commission Workshop, 2006. Solutions and networking in furniture industry supply chain 
on environmental issues. 11-12 May 2006, Tallinn, Estonia 
 
EU Commission, 2009. Eco-innovation 
 
EU Commission, 2010. Smarter and Cleaner. Consuming and producing sustainably 
 
EU Commission, 2011a. Environment. Eco-innovation. Eco-innovation: when business meets 
the environment [www document]. Available at <http://ec.europa.eu/environment/eco-
innovation/> 
 
EU Commission, 2011b. Environment. What is the Eco-label? [www document]. Available at 
<http://ec.europa.eu/environment/ecolabel/about_ecolabel/what_is_ecolabel_en.htm> 
 
EU Commission, 2011c. Environmental Technologies Action Plan. Eco-innovation for a Sus-
tainable Future [www document]. Available at 
<http://ec.europa.eu/environment/etap/index_en.htm> 
 
EU-LIFE, 2011. Financial Instrument for the Environment [www document]. Available at 
<http://www.emwis.org/initiatives/life> 
 
EURADA, 2011. Eco-innovation at the heart of regional development, 2009. Green for growth 
(G4G). European Association of Development Agencies. EURADA-NEWS, Nr 304 – 13.11. 
 
European Environment Agency, 2006. Sustainable Development Policy and Guide for The 
EEA Financial Mechanism & The Norwegian Financial Mechanism, Adopted 07 April 2006  
 
FIU, 1998. Innovation Impacts of Environmental Policy Instruments. Synthesis Report of a 
project commissioned by the German Ministry of Research and Technology (BMBF), Volume 
III, Analytica-Verlag, Berlin 
 
Freeman C., 1995. The “National System of Innovation” in Historical Perspective. Cambridge 
Journal of Economics 
 
Freeman C., 1987. Technology and Economic Performance: Lessons from Japan, Pinter, Lon-
don 
 
Freeman C., 1992. The Economics of Hope. Pinter Publishers, London, New York 
 
FRESH, 2011. Fresh Overview. Forwarding regional environmental sustainable hierarchies 
[www document]. Available at <http://freshproject.eu/fresh-overview.html?L=0>   



 

 

60 

Holdway R., Walker D., Hilton M., 2002. Eco-design and successful packaging. Design Man-
agement Journal [www document]. Available at 
<http://findarticles.com/p/articles/mi_qa4001/is_200210/ai_n9119355/ > 
 
Innovation Unit, 2011 [www document]. Available at <http://www.innovationunit.org/about-
us/the-innovation-unit.html > 
 
Järvinen P., 2001. On research methods. Opinpajan Kirja, Tampere, Finland,  
 
Käkönen M., n.d. Finland’s environmental administration. Finnish Strategies and Programmes 
for Sustainable Development 
 
Kotelnikov V., 2011. Radical Innovation: The Key Driver of Growth, Profitability, and Com-
petitive Advantage [www document]. Available at 
<http://www.1000ventures.com/business_guide/innovation_radical.html> 
 
Kustoff R., 2011. What is Organizational Innovation? [www document]. Available at 
<http://ezinearticles.com/?What-is-Organizational-Innovation?&id=1573028 > 
 
Lundvall B., 1985. Product innovation and User-Produser Interaction. Industrial Development, 
Research Series 31, Aalborg University Press, Aalborg  
 
Lundvall B., 1992. National Innovation Systems: Towards a Theory of Innovation and Interac-
tive Learning, Pinter, London 
 
Middendorf A., 2008. Basics of Ecoesign. Joint International Congress and Exhibition in con-
junction with the 1st ReUse Forum. Merging Technology and Sustainable Development. Sep-
tember 8-10, 2008, Berlin, Germany 
 
Ministry of the Environment, 2011a. Business and the environment in Finland, document up-
dated 4/14/2011 [www document]. Available at 
<http://www.ymparisto.fi/default.asp?contentid=381840&lan=EN> 
 
Ministry of the Environment, 2011b. Policy instruments, document updated 4/14/2011 [www 
document]. Available at <http://www.ymparisto.fi/default.asp?node=6050&lan=en#a0> 
 
Ministry of the Environment, 2011c. Legislation on land use and building [www document]. 
Available at <http://www.ymparisto.fi/default.asp?contentid=65699&lan=en> 
 
Ministry of the Environment, 2011d. Economic environmental policy instruments [www 
document]. Available at <http://www.ymparisto.fi/default.asp?node=11131&lan=en> 
 
Motiva, 2009. Annual review 
 
MOVE, 2011. The CIVITAS initiative Quarterly Newsletter, 7 April 2011-04-08 
 



 

 

61 

Nelson R., 1993. National Innovation Systems. A Comparative Analysis. Oxford University 
Press, New York / Oxford 
 
NUMIX, 2011. High performance lightweight aggregate for concrete from the recycling of 
urban waste. Project information sheet 
 
O’Sullivan M. A., 2000. The Innovative Enterprise and Corporate Governance. Cambridge 
Journal of Economics, 24:393 – 416 
 
OECD, 1996. The Knowledge-based Economy, Paris 
 
OECD, 1997. National Innovation Systems. Organization for Economic Cooperation and De-
velopment, OECD Publications, Paris, France 
 
Päijät-Hämeen liitto [www document]. Available at <http://www.paijat-hame.fi/> 
 
Patel P., Pavitt K., 1994. The Nature and Economic Importance of National Innovation Sys-
tems. STI Review, No. 14, OECD, Paris 
 
Porter Hypothesis, 2011. Green Stories [www document]. Available at <http://www.go-
green.ae/greenstory_view.php?storyid=314> 
 
Regional Plan, 2011. Päijät-Hämeen liitto [www document]. Available at <http://www.paijat-
hame.fi/en/regional__council/regional_plan> 
 
Reid A., Miedzinski M., 2008. Eco-innovation. Final report for sectoral innovation watch. 
Technopolis Group, May 2008 
 
Rennings Klaus, 1998. Towards a Theory and Policy of Eco-innovation – Neoclassical and 
(Co-)Evolutionary perspectives. Center for European Economic Research (ZEW). Research 
Area Environmental and Resource Economics, Environmental Management. Berkeley, July 98 
 
Schulman H., 2011. Sustainable urban regions in different societal scales. HENVI Spring 2011: 
Design for sustainability 
 
Umit H., 2005. Case study. The Université catholique de Louvain, Belgium, 
ESPO/IAG/POMS 
 
United Nations, 2005. The United nations World Summit Outcome Document. The General 
Assembly, September 2005 
 
Volvo, 2011. Volvo Trucks Philippines. New incentives for emissions [www document]. 
Available at < http://www.volvotrucks.com/trucks/phillipines-market/en-
ph/trucks/environment/euro4_euro5/pages/Euro4_Euro5.aspx > 
 
Webster's Online Dictionary, 2011. Sustainable development [www document]. Available at 
<http://www.websters-online-dictionary.org> 



 

 

62 

Werker C., n.d. An Assessment of the Regional Innovation Policy by the European Union 
based on Bibliometrical Analysis. The Papers on Economics and Evolution 
 
Wikimedia, 2011. File: Finland regions Päijät-Häme.png [www document]. Available at 
<http://commons.wikimedia.org/wiki/File:Finland_regions_Päijät-Häme.png> 
 
World Commission, 1987. Report of the World Commission on Environment and Develop-
ment: Our Common Future. UN Documents [www document]. Available at <http://www.un-
documents.net/wced-ocf.htm> 
 



 

 

ANNEX I. Energy intensity, resource productivity and innovation perform-

ance 

 

 
Source: Eurostat and European Innovation Scoreboard  

 



 

 

ANNEX II. Discussion guide  

 

Integrating eco-innovation into regional policy strategies:  

a case from Päijät-Häme Region 

 

Discussion Guide 

 

1. Policy instruments to promote eco-innovation in Päijät-Häme region: 

a. environmental policy instruments 

b. technology policy instruments 

c. other policy instruments related to regional sustainability 

2. Describe the eco-innovation principles or conditions behind these policy instruments to 

promote eco-innovation in the region. 

3. Successful eco-innovation programs/activities in the region. 

4. The SAMPO model of innovation: 

a. Important features of the model 

b. Eco-innovation principles behind the model 

c. How and why the eco-innovation principles are integrated? 

d. Usefulness/applicability 

 


