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The construction industry is generally considered a non-innovative and 

conservative industrial sector compared to other industries. Measurement of 

innovation is a very difficult task and it has a very complex product system. This 

study aims to describe the role of innovation and development activities within the 

Finnish construction industries. Additionally, it explores the logic of innovation in 

construction and patent creation in the Finnish construction industry by sectors. It 

evaluates the correlation of patent creation and Research and Development (R&D) 

investment. The research also covers the citation of Finnish construction patents. 

 

A major conclusion was drawn from the empirical data analysis followed by the 

qualitative analysis approach. However, both qualitative and quantitative techniques 

have been used for the data analysis. Whole thesis was completed by two-fold 

process: 1) analysis of construction patent data from 2004-2014 and 2) semi structured 

interview with the expert of the construction companies.  

 

The result of the research focuses on several aspects of the innovation and 

development activities. However, the main result demonstrates that the Finnish 

construction industry have understanding of innovation and development activities as 

a second factor after price in the bidding process. They are more interested in the 

innovation activities. Similarly, it also reveals that mainly, patents are created in the 

construction ‘Product sector’ followed by ‘Building’, ‘HPAC’ and ‘Infra’. The result 

also reveals that organizational innovation and market innovation have taken place 

more than product innovation and process innovation. Finally, result shows that the 

R&D investment and patent creation do have a positive correlation; and R&D budget 

investment per patent varies from company to company.  

 

The major limitation of this study is in finding the correlation of R&D investment 

and patent creation because of the currency conversion rate. The currency conversion 

rate on the day of analysis is used for this research which might fluctuate. Also, some 

of the companies do not indicate their exact R&D budget in their public file. So based 

on the available information R&D budget is calculated and overall picture has been 

presented in the research.    
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1. INTRODUCTION 
 

 

1.1. Background 

 

Construction industry is generally known as a large, dynamic and complex industrial 

sector which plays an important role in the country's economy. But the industry is 

commonly criticized as non-innovative and conservative (Bygballe & Ingemansson, 

2014).  Achievement of innovation and development activities, their drivers and 

barriers for the development activities are comprehensively interrelated with the 

features and evolution of the industry (Malerba, 2004; Pavitt, 1984). Seaden and 

Manseay (2001) mentions that the commonly used indicator for innovation 

measurement, such as R&D budget, R&D personnel, number patents are not 

necessarily measure for innovation and development of the industry. There are 

several factors that might affect the development activities in construction. Such as 

complex organization process (Miozzo et al., 2004), project organization (WINCH, 

2003 & Slaughter, 2000), and integrating in supply chain (Akintoye &  Fitzgerald, 

2000). 

 

Several writings and discussions about innovation in the construction industry in 

relation to other industries has been done. Innovation can impact positively to growth 

and productivity of the company and the relationship between innovation and 

economic growth is widely acknowledged. However, in most countries, construction 

industries are known to be slow adapters of new process and technology, which 

hampers their innovation process (Wandahl et al., 2011). Many researchers argue 

that the whole construction sector (including manufacturer of building products and 

systems, designers, and property managers) covers for about 15% of the national 

product of most nations (Marceau et al.,1999; Seaden & Manseau, 2001). 

 

In general understanding, innovation is the “successful exploitation of new ideas” 

(DTI, 2003), which means the art of converting invention or idea into service, goods 

or business that will create the value. Innovation cannot be explained as an invention. 

Invention might be explained as a part of innovation process but innovation is much 

broader. Innovation data requires for  better understanding of innovation and its 

relation to economic growth which provides as an indicator benchmark of national 
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performance (UNESCO, 2009). There isn’t any commonly accepted method for the 

measurement of innovation. Investment in research and development, R&D 

personnel and patents, and emphasized technological and product development 

activities are considered as common indicators of an innovation (Bygballe & 

Ingemansson, 2014). Previous researchers have analyzed the innovation by using 

different sources of data, for instance, Katila (2000) has used the patent data source. 

Some other authors have used primary data source by interviewing the manager or 

expert  by using semi structured questionnaires (Achilladelis et al., 1990; 

Henderson,1993; Green et al.,1995).   

 

Major part of this study includes the analysis of Finnish construction patent data 

from 2004 to 2014. Patents are the exclusive rights granted by a government 

authority for an invention, which must be a new idea or doing something or solution 

to a technological problem and is understood towards product or process. Principally, 

all innovative process can be protected by patent system. However, in order to 

proceed with the patent application, it is compulsory to follow the national rules for 

protection of inventions. Patent rights are applicable in the country or region if it has 

been granted under the law of that country or region and is generally valid for 20 

years from the filling date of application (WIPO, 2015). Common rules for 

protection of invention includes novelty, inventive activity and industrial application 

of the subject matter to be protected (Ilardi, 2015). Invention can be also protected by 

other tools such as utility models, trademark and design (PRH, 2015a).  

 

Construction sector plays a huge economic role and provides remarkable 

contribution to the nation’s Gross Domestic Product (GDP) and Gross National 

Product (GNP). Finnish construction sector generates about 15 percentage of national 

GDP which is nearly EUR 30 billion, while the UK´s construction industry 

contributes only about 6 percent (RYM, 2014). Generally, Finnish construction 

sector includes five major categories: Building Construction, Construction product 

industry, Infrastructure, HPAC contractors and Surface contractors (CFCI, 2014). 

Currently, increase in cooperation between firms and universities resulted to 

 increase in the focus on patenting among the innovation researchers (Bröchner, 

2013). 
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The product development process involves the activities that are needed for 

conceptual design of the product, marketing of the product and delivery to the final 

client. Major objective includes the designing of customer demand product. In 

general, building is known as the main product of construction industry and the 

construction industry has put lots of effort on implementation of new production and 

procurement philosophies (Ozorhon et al., 2009). 

 

A business model can be defined as a tool that helps to figure out how a firm does 

business and uses it for comparison, analysis, management, productivity 

measurement and innovation and development (Osterwalder & Pigneur, 2005).  

 

Business model is one of the major part for the success of a business. Adoption of 

good business model keeps the company in top position in the market by providing 

competitive advantages (Pekuri et al., 2014). Business model can have a big impact 

on the success of the company. Top management is very important for business 

model because they decide the achievement of the business model by their ability to 

acquire, capabilities, utilization of resources (Beltramello et al., 2013). 

 

1.2. Research aim and objectives 

 

Finland is ranked as one of the most innovative countries in the world (Tekes, 2015) 

and is also reputed as a country with innovative tradition (HELSINKI TIMES, 2015). 

Usually, construction industry is regarded as less innovative sector compared with 

the other sectors (WINCH, 2003). This thesis project is aimed at answering the 

following research questions: 

 

RQ1: What logic guides innovation in the construction business? 

 

Analyzing the logic that guides to the innovation in construction business gives the 

solid theoretical background for the whole thesis project. Theoretical analysis was 

taken as the method to figure out the logic that guides innovation within construction 

business. 

 

It is intended to answer the questions such as how theoretical background is related 

to the conclusion of the thesis?  How the logic of innovation is understood in the 
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construction? Who is involved? What are the blocking factors for the innovation in 

construction?  

 

RQ 2: What is the role of innovation and development activities in Finnish 

construction industries?  

The major purpose of this thesis project was to analyze and describe the role of 

innovation and development activities in Finnish construction business. For that 

reason. Both data collection methods: 1) analysis of Finnish construction patent data 

and 2) a case study were used. Some other aspect and interest of the construction 

industry has also been analyzed such as, what are the barriers of innovation in 

construction industry?, what is the future of the construction industry, especially in 

Oulu region? What is the role of research and development in the case companies? 

What is the popular method of producing and processing innovation in the 

construction industry that lies within the Oulu region?  

 

RQ 2.1: What is the role of Finnish construction patent creation per sector?  

Confederation of Finnish Construction Industries (CFCI) categorizes construction 

sector into five sectors: 1) building construction, 2) construction products, 3) 

infrastructure, 4) heating, plumbing and air-conditioning (HPAC) contractors and 5) 

surface contractors. In order to reach the final conclusion of the thesis, a number of 

patents created in each sector has been defined based on the patent data file that is 

shown in Figure 9. The role of patent creation per sector in Finnish construction industry in the 

result chapter. Then, largest patent creator companies in Finland and the number of 

patents they produce each year from 2004-2014 has been calculated (refer to the 

result chapter 4.1.4 and appendix table 7.5).  

 

RQ 2.2:  What is the correlation between patent creation and R&D budget? 

After figuring out the patent creation in each construction sector, the next step was 

analyzing the role of R&D budges in patent creation. Sub question includes: What is 

the R&D investment by largest patent creator companies in Finland? Does it so that 

increase in R&D increases the number of patents? 

 

RQ 2.3: How the patent citation method is effective in order to measure the 

innovation of the Finnish construction industry?  
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Patent citation is the most popular indicator for the innovation measurements. As 

similar to the academic articles most significant patent is cited mostly (Karki, 1997). 

For the purpose of innovation measurement of Finnish construction industry, some 

patents were taken as a sample and citation were identified by using the “patent 

inspiration database”. 

 

1.3. Research approach and design 

 

Major approach of this research was qualitative, however, combination of both 

qualitative and quantitative approach has been used for data gathering. The whole 

thesis process was divided into five phases: study design, data collection, data 

analysis, results, and conclusion. Data were collected in two phase process: 1) a 

construction patent data file from 2004 to 2014 and 2) semi structured interview with 

experts from six construction companies. Figure 1 represents the typical research 

design for the whole thesis process.  

 

 

Figure 1. Research design 
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2. THEORETICAL BACKGROUND  
 

 

2.1. Patents 

 

Patents are the means of protection of inventions developed by individuals, firms, or 

institutions in a way that they can be interpreted as a unique source of information of 

an inventive activities alongside R&D investment, R&D personnel and innovation 

survey data (OECD, 2009). In order to use patent data as an innovation indicator, 

simply consideration of patents as a stable measure of innovative output is not 

sufficient. So it is essential to understand deeply as to what do they really mean, the 

reason they are taken out, the way they have administered, the way they are enforced 

(Hall, 2013). In order to get the patent, the inventor is required to file an application 

at the patent office and the patent application and processing pursue a very strict 

administrative rules and procedure (OECD, 2009). Thereafter, several 

entrepreneurial effort is required to develop, manufacture and establish market to 

transfer inventions to innovation (OECD, 2009). 

 

Finnish patent information came into existence in 1842 on fi.espacenet.com 

(Hyttinen, 2005). However, these days patent needs to be applied through the Finnish 

patent and registration office (PRH, 2015a). It is necessary to include a patent 

description, claims and an abstract (Kinnunen, 2014).  Initially, it was necessary to 

make  patent application in its official languages, i.e. Finnish or  Swedish to abide 

the language law (Hilli, 1995). Presently, it is possible to apply also in English 

however it is required to provide claims and abstract either in Finnish or in Swedish 

(PRH, 2015a). Additional information cannot be added anymore after the application 

has been made (Kinnunen, 2014). 

 

In patent and registration office, general process  starts as soon as formal 

examination  confirming  all the necessary documents have been received and 

application fee has been paid, and then the next step involves technical examination 

that begins with checking the rules and legislation stated in the Finnish patent act 

(PRH, 2015b). Based on the rules and legislation stated in Finnish patent act, the 

patent examiner will make the decision to either approve or deny (PRH, 2015b). 

According to Finnish patent act, Section 1 (30.6.2000/650), “Anyone who has, in any 
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field of technology, made an invention which is susceptible of industrial application, 

or his or her successor in title, is entitled, on application, to a patent and thereby to 

the exclusive right to exploit the invention commercially” (WIPO, 2006). Similarly, 

Act (18.11.2005/896) explains the cases that are not considered as an invention as 

follows:  

(1) Discoveries, scientific theories and mathematical methods; 

(2) Aesthetic creations; 

(3) Schemes, rules and methods for performing mental acts, playing games or doing 

business, and programs for computers; 

(4) Presentations of information. 

 

If the application is successful, the patent is granted and it can be renewed for up to 

20 years which can be renewed yearly by paying a renewal fee (Kinnunen, 2014). In 

case the patent application is denied then the applicant or an inventor has one more 

chance to reapply with the additional documents, but if the decision is denied and the 

applicant is not satisfied, then the inventor or applicant can appeal in Finnish market 

court (PRH, 2015b). Grönqvist (2009) assumes that patents owned by the firms are 

1.5 more valuable than the patents owned by the individuals and also it is assumed 

that broader patents are not necessary be more valuable than narrower ones. 

 

According to OECD (2009) major patent offices in the world are: European patent 

office (EPO), Japan patent office (JPO), United States patent and trademark office 

(USPTO) and the patent cooperation treaty (PCT). Similarly, WIPO (2014) mentions 

that the major countries that file the highest number of patent applications are: China, 

US,  Japan, the republic of South Korea and the European patent office. Nicolas 

(2008) argues that the current trend in increase in patenting behavior within the 

western universities has resulted in a way that   they take significant share for patent 

application in national and regional offices which has raised several questions and 

debates among scholars. 

 

Presently, patent citation is becoming a popular indicator for measuring the 

innovation of the companies. In order to use the patent citation indicator as an 

innovation measurement, it is generally needed to be assumed that  effectiveness of 

patents is directly proportional to the number of citation in later patents (Hagedoorn 
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& Cloodt, 2003). It is generally considered that Patents that used for significant 

innovation are more cited than the patent which are not used for the innovation 

(Karki, 1997). Several studies points out that patent citation determines the quality of 

inventions or innovations (Albert, 1991; karki, 1997; Francis et al., 1987). 

 

2.2. Innovation 

 

A considerable amount of literature has been published on innovation field. In many 

industry, innovation is considered as a fourth competitive factor to be added to the 

existing factor after cost, quality and time (Newton, 1999). Several researchers have 

defined innovation in different ways,  for instance, Zaltman (1973) and  Rogers 

(1982) explained  innovation as a new idea that may be reconnected with old ideas 

that could be a formula, process, or a unique approach. Van de Ven (1986) defines 

innovation “as the development and implementation of new ideas by people who 

over time engage in transactions with others within an institutional order”. 

 According to Slaughter (1998) innovation is the actual utilization of invention and 

improvement in process, product or system which is novel to the organization 

developing the change. On the other side, Stewart and Fenn (2006) explains 

innovation as a conversion of idea or invention in a profitable way that could give 

competitive advantages to the organization. Therefore, many researchers agree that 

innovation in construction industry is an exploitation of new ideas, products or 

process, that  results increase in the profitability of an institution (DTI, 2003; Sexton 

&  Barrett, 2003; Panuwatwanich, 2008). 

 

According to UNESCO (2009) innovation has four types at firm level, which 

includes Product innovation: new goods or services that also include main 

improvement in components and materials, technical specification, user friendliness 

or other functional characteristics; Process innovation: utilization of new production 

method or delivery method which includes changes in techniques, equipment and 

software; Marketing innovation: utilization of new marketing method including new 

product design, product promotion or pricing; and Organizational innovation: 

implementation of new organizational method within the organization, workplace or 

external relations. Similarly, Blayse and Manley (2004) have examined six major 

factors that could affect innovation in construction as: 
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1. Clients and manufacturers; 

2. the structure of production; 

3. relationship between individual and firms within the industry; 

4. relationship between industry and external parties; 

5. procurement systems regulations/standards; and  

6. Nature and quality of organizational resources. 

 

Traditionally, innovation process was understood as predefined series of steps that 

included idea generation, selection, development and launch (Salerno et al., 2015). 

Figure 2 shows the traditional way of understanding the flow from idea to innovation 

(Hansen and Birkinshaw, 2007). 

 

 

Figure 2. Traditional linear process: from idea to lunch (Hansen & Birkinshaw, 2007) 

 

Innovation occurs in different ways in different sector, for example, innovation in 

manufacturing is different than the innovation in services (DTI, 2007). Generally 

organizational innovation occurs in service sector (NESTA, 2008). Construction 

industry consists of partly manufacturing and partly service sector, so it is essential 

to pay attention on this unique nature during the innovation measurement (Aouad et 

al., (2010). Generally, manufacturing part includes material, components and 

equipment while the service part includes engineering, design and survey (Blayse & 

Manley, 2004). Hence, there is a huge difference in organizational innovation within 

the different parts of construction industry (Slaughter, 1998). Also, Nesta (2008) 

argues that R&D expenditure is not the best indicator for innovation measurement in 

many service sector and at the same time most of the high class innovative activities 

are not based on R&D budget. 
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Within the construction industry, clients are considered as the major driver of 

innovation (Majava, 2014; Blayse & Manley, 2004; and Bygballe & Ingemansson, 

2014). However, based on the literature,  Serpell and Alvarez (2014) propose the six 

major categories of innovation drivers: culture and human capital, organizational 

structure, technology, research and development, partnering and knowledge 

management. Figure 3 presents the major categories of innovation drivers by Serpell 

and Alvarez (2014). 

 

 

Figure 3. Major categories of innovation drivers (Serpell & Alvarez, 2014) 

 

Technology transfer within the construction firms provide strong source of 

innovation (Sexton & Barrett, 2004). In some cases, technology transfer is poorly 

understood, especially in small firms which needs to be rectified (example can be 

seen in Atkin, 1999). Gibson (cited in  Barrett et al., 2008) analyzes the factors that 

play a significant role  in the success of technology transfer as: person to person 

contact, knowing whom to contact, variety of communication channel, a sense of 

common purpose, understanding the nature of business, attitudes and values, increase 

in awareness of transfer, clear definition of transfer, establishment of collaborative 

research program. Bygballe and Ingemansson (2014) identified two major concerns 

for logic of innovation in construction industry: first concern is the internal network 

of the company and the second concern is the way that the internal network is 

interrelated with external network such as suppliers and customers. 
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2.3. Measurement of construction innovation 

 

Measurement of innovation is considered as a difficult task (Ozorhon et al., 2010). 

Several studies have focused on the method of implementation of innovation in 

construction projects (Tatum, 1987; Slaughter, 2000; Winch, 2003), and the method 

of innovation management in construction industry (Seaden & Manseu, 2001; 

Dikmen et al., 2005). However, none of these studies showed the accurate way of 

measuring construction innovation and innovation indicators. Generally, construction 

industry gives less priority to R&D and rarely invent the new patents (NESTA, 2007; 

BERR, 2008). According to Slaughter (1998) innovation has four modes, which 

occurs from smaller level of innovation to higher level of innovation as indicated 

below: 

 

1. Incremental innovation: it is understood  that a small change has occurred; 

2. Modular innovation: higher level of innovation compared to incremental 

innovation which requires change in concept;  

3. Architectural innovation: it requires change in concept which needs  change 

in the link of units;  

4. System innovation: It stands for an entirely new approach that results in a 

major change. 

 

According to Slaughter (1993) construction innovation is normally created in a 

project and organizational innovation is neither patented nor trademarked. Within the 

construction industry, patent data can be utilized to monitor competitor’s activities, 

identify the technological trend and also used as the strong source of innovation 

measurement (Katila, 2000). 

 

Similarly, Ozorhon et al., (2009) present various factors affecting the inputs, 

implementation, outputs, impact and institutional variables for the innovation of the 

construction industry at firm level. Table 1 shows the various factors and sub factors 

of innovation at firm level inputs (Ozorhon et al., 2009). 
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Table 1. Factors and sub-factors of innovation at firm level (Ozorhon et al., 2009) 

Factor Sub factors 
 

Input  R&D spending 

Number of R&D projects 

Number of idea or concepts 

Number of people actively devoted to innovation 

sources of information (internal and external) 

R&D personnel 

 

 

Implementation(process/activities) 

 

Tools, techniques, strategies (knowledge management, human 

resources, IT and R&D, design, 

marketing, distribution, business process reengineering) 

 

Outputs 

 

Number of new products introduced/commercialized/exported 

Number of new processes/services introduced 

Intellectual property (patents, trademarks, designs) 

 

Impacts  

Revenue growth due to new products or services 

Short and long-term profitability 

Increase in organizational effectiveness 

Increase in technical capability 

Improvement of service/product quality/processes 

Improvement of organizational structure 

Improvement of human resources 

Market penetration and growth 

Better company image 

Innovation collaborations 

Improvement of client satisfaction 

 

Institutional variables 

 

Organizational factors (company structure, culture, 

organizational learning, resources) 

Country related factors (political, economic, regulations, 

public policies, socio-cultural conditions) 

Industry-related factors (fragmentation, competitiveness, 

technological advancement, 

project-based, lack of an agenda, no of parties, legal issues) 

 

 

2.4. Construction industry 

 

In general understanding, construction sector is responsible for construction and 

maintenance of several structures such as new houses, apartments, factories, tunnels 

and it is considered as the largest employer in Europe which contributes seven 

percent of the total employment (OECD, 2008). From the viewpoint of construction 

industry, it can be defined in two ways, a ‘narrow’ definition which majorly belongs 

to onsite activities and ‘broad’ definition which concerns on whole supply chain 

activities from drilling the raw materials to demolition of product and all the series of 
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related professional services (Pearson, 2003). Usually construction industry consists 

of many competing and collaborating firms and is recognized to have poor 

communication and coordination, lack of customer focus, and low investment in 

research and development activities (Barret & Sexton, 2008). 

 

Normally, it is a known fact that innovation is very difficult in the construction 

industry and the risk involved is almost formidable (Serpell & Alvarez, 2014). 

Construction projects are considered to be complex and that consisting of several 

issues that needs to be addressed before and after the execution of the project 

(Uwakweh & Minkarah, 2002). Construction project are site specific and changes 

constantly,  which brings interesting and challenging issues to the industry and 

therefore to maintain competitiveness and satisfy their customers, innovativeness is 

crucial factor for the construction industry (Uwakweh & Minkarah, 2002). 

 

Implementation of new technology generally requires new style of working and 

thinking alongside the new skill and upgrade of the existing skill (Eurich, 1990). 

Construction industry is generally known to an employer for unskilled workers (ILO, 

2001). In the UK construction industry, 70-80% workforce are estimated as 

unskilled, compared to five percent in Denmark, seven percent in the Netherland and 

17% in Germany (Clarke & Winch, 2006). 

 

In the Finnish construction market, there is a distinction between the actual 

construction of building and construction product industry with several subsectors 

and about 130 building construction company are active in the market (OECD, 

2008). The top ten biggest Finnish construction company in terms of turn over 

includes Lemminkäien Oyj, YIT Oyj, Skanska Oyj, Ncc AB, SRV Yhtiöt Oyj, 

Lujatalo: konserni, Destia: konserni, Hartela: konserni, Peab: konserni, and VR 

Track Oy (Rakennuslehti, 2015). 

 

2.5. Development activities in Construction industry  

 

Construction is a large, dynamic, and complex industry sector that plays an important 

role in the development of economy of countries all over the world. Construction 

work can involve building of new structures, which may include activities involved 

with segmenting land for sale as building sites or preparation of sites for new 
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construction. Construction work also includes renovations including additions, 

modifications, or maintenance and repair of buildings or engineering projects such as 

highways or utility systems (Behm, 2008). 

 

The construction industry also plays a key role in satisfying a wide range of 

economic, social, and physical needs and adds significantly to the fulfilment of 

various major national goals. The industry's size, the nature of its operation, and its 

presence in every developmental activity make it an attractive area for the transfer, 

adaptation, and development of technologies consistent with the developmental goals 

of emerging nations (Moavenzadeh & Rossow, 1976). The development activity 

which receives substantial contribution from R&D is huge as it leads the track to 

boost the effectiveness of construction organizations and to raise the international 

competitiveness by managerial enlargements and technological developments 

(Hampson & Brandon, 2004). To remain competitive in the market, organizations 

should make sure their customer expectations are properly met, and future demands 

of the customers are properly addressed. In this respect R&D acts as a valuable 

"input" for the development of the organizations (Businesslink, 2007). R&D 

activities are needed to find new ways to produce goods and services with less time, 

at lower cost, yet with increased quality and to develop new products, materials, 

construction methods, and processes (DTI, 2004; Gann, 2000). Research and 

development is closely associated with a long-term view of industry development, 

this being carried out by research institutions, private sector materials & components 

supply industry as well as universities (Fox & Skitmore, 2002). 

 

The construction industry, by nature, has many special problems and the importance 

of taking measures to improve the performance of the construction industry has now 

been recognized in several countries at various levels of socio-economic 

development. Dedicated agencies have been formed in many countries to administer 

the continuous improvement of the industry, although they have different objectives, 

responsibilities and levels of authority (Ofori, 2000). 

 

2.6. Product and process development in construction industry 

 

Based on the explanation  in the earlier chapter, the construction industry can be 

product based where homes, buildings, infrastructure are generally considered as the 
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product and process based where process that are used to create product and  services 

such as renovation, HVAC installation can be considered. In general, product 

development process consists of the activities carried out by firms when developing 

and launching new products. A new product that is introduced on the market 

progresses over a sequence of stages, beginning with an initial product concept or 

idea that is evaluated, developed, tested and launched on the market (Booz et al., 

1982). Its contribution to the growth of the companies, its influence on profit 

performance, and its role as a key factor in business planning have been well 

documented (Booz et al., 1982; Crawford, 1987; Urban & Hauser 1993; Ulrich & 

Eppinger, 2011). Product development is critical because new products are becoming 

the nexus of competition for many firms (Clark & Fujimoto, 1991). In industries 

ranging from software to cars, firms whose employees quickly develop exciting 

products that people are anxious to buy are likely to win (Brown & Eisenhardt 1995). 

Product development is also important because, probably more than acquisition and 

merger, it is a critical means by which members of organizations diversify, adapt, 

and even reinvent their firms to match evolving market and technical conditions 

(Schoohoven et al., 1990). Thus, product development is among the essential 

processes for success, survival, and renewal of organizations, particularly for firms in 

either fast-paced or competitive markets (Brown & Eisenhardt, 1995). 

 

Product development does not necessarily mean discovering revolutionary new 

inventions, nor does it just involve re-vamping old solutions. A successful product 

often results from thinking along new lines, free from conventional approaches and 

traditional choices of materials and designs (Jakobsen & Andereasen, 1994). The 

product development process usually begins with market-oriented activities, such as 

determining the need for the product and analyzing the market and then moves on to 

the concept phase (when the product idea is formulated), a basic drafting phase and a 

more detailed design phase, when the product concept actually reaches maturity. The 

final phases are production and sales (Jakobsen & Anderesen, 1994). 

 

A product development process typically involves formal/informal interactive 

steps/mechanisms implemented to achieve desire outcome (e.g. product) or in other 

words, the two main characteristics of a process are goal achieving and execution 

(Liu, 2003). It is about to achieve a high level statement of outcome by effective 
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implementation of a group of practices such as product strategic planning process, 

technology transfer and management process, product quality assessment and control 

process, etc (Liu, 2003). 

 

Processes plays critical role in the success of product development as they contribute 

to the success of product development in one way or another and it is obvious that 

their importance may vary in the course of product development as well as in the 

development of different products (Liu, 2003). 

 

The process helps an organization to identify critical areas to tackle in product 

development, and prioritize tasks accordingly. It helps to cut development time, and 

therefore shorten new product's time-to market. Secondly, it helps an organization to 

efficiently allocate scarce resources, and lead to minimizing development cost and 

increasing productivity. As product development becomes more and more complex, 

and competition becomes more and more fierce, delivering product within schedule, 

cutting cost, and improving productivity are critical to the success of a project. Last, 

but not least, it helps an organization to identify best practices in its product 

development, and apply them other projects (Liu, 2003). 

 

2.7. Business model 

 

A business model highlights the logic and facilitates information and various other 

facts that shows how a business creates and delivers value to customers and also 

points out the functioning of revenues, costs, and profits that is related to the 

business enterprise which is involved in realizing that value (Teece, 2010). Business 

model could be understood as the outline of an organization’s business logic 

(Lüdeke-freund, 2009). The trend of business models is to introduce plethora of 

development, vision, creation and new value propositions. Usually business models 

call for technological innovation and development which result in the formation of 

both the requirement to convey breakthrough in innovation and market base and the 

prospect to seize the market base and to serve customer needs and facilitate good 

designs which tends to be highly situational wherein the design procedure tends to 

engage monotonous processes (Teece, 2010). 
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As Chesbrough (2010) and Morris et al., (2005) describes that the notion of business 

model has found its relevance and application in numerous fields which varies from 

airlines to music recording. Hence in the light of this wide arrangement, definitions 

of business model have been coined and delivered from various point of views to 

name such as technology, strategy and entrepreneurship (Chesbrough & 

Rosenbloom, 2002). Although frequent and several endeavors have been made to 

define the concept in a more clear and concise manner, there unfortunately has not 

been a sign of reaching a mutual consensus on its definition or basic mechanism and 

out of many of the reasons, one of them could be for this outcome and variation is 

that the business model concept is influenced and takes on ideas from an assortment 

of various other intellectual and practical grounds, however in actual not a single one 

has been able to be prominent (Chesbrough & Rosenbloom, 2002). As per Hedman 

and Kalling (2003) the business model concept consists of various fundamental ideas 

from business strategy which is generally related to theoretical traditions. 

 

For a business model to be successful and scale deeply depends or relies upon on the 

maturity and system of the business model itself which mainly comprises of its 

capability in delivering goods that are needed by the society, provide essential 

services and doing so at the same time compensate towards its costs at scale. 

However, to achieve this, the business model has to consider numerous factors such 

as (1) if it is involved in endorsing a pull product such as mobile phones and or a 

push product such as solar lanterns (2) the amount of the surrounding ecosystem the 

business model must manage and organize and take into consideration the ones that 

involve supply chains (3) lastly, if the task at hand requires market entry or market 

creation. For the business model to scale and become successful requires substantial 

amount of time and relies on several causes, which to name a few are establishing a 

strong and reliable distribution and sales capabilities (Kubzansky, 2012). Similarly, 

the characteristics of excellent business models is to possess value proposition that 

are aligned to its customers’ needs and wants, capitalizes on the fruitful expenditure 

and risk systems that multiplies the value of the products and services that it delivers 

(Teece, 2010). 

 

We can take the example of Dell which manifested a successful business model and 

was one of the very few to succeed in the technology sector. Adopting a direct sales 
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strategy, the company was able to maintain direct relation with its customers and 

maintain a very close relation with its customers and simplified the point of contact 

with its customers which in return allowed Dell to adopt and revolutionize demand-

oriented production. The adoption of modulated just-in time production and cutting 

miscalculation in the value chain, it was able to substantially minimize the costs 

involved in storage and inventory management and mainly capital lockup costs, 

which is very important considering the short lifecycles of computer hardware. Dell 

as a company using this business model system was able to bring significant 

variation in the computer industry which helped the company to become successful 

and become the market leader for the first time in 2001. However, considering its 

market position currently, it symbolizes that the lifespan of business models to be 

short and very bounded and it also shows the need to continuously evolve for the 

good to survive and thrive (Capgemini Consulting, 2011). 

 

Innovation in business model involves the discovery of novel ideas of the firm, new 

pattern in the creation, invention and deliverance of value towards its stakeholders, 

and majorly provides attention in new system to maximize revenues and characterize 

value propositions for customers, suppliers, and partners (e.g., Zott & Amit, 2007; 

Gambardella & MacGahan, 2010; Teece, 2010). Business model innovation serves 

the companies to remain superior in the field of product innovation, as there is a very 

high level of competition for the survival and success and a single innovation can 

determine the fate of the company. Hence a good and valuable product or services of 

a company that is surrounded by a very good business model will always stand apart 

(Zott & Amit, 2010). 

 

2.8. Synthesis 

 

RQ1: What logic guides innovation in construction business? 

- Understanding the innovation logic in construction 

- Blocking factors of innovations 

- What factor  that guide logic in construction 
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Based on Bygballe & Ingemansson (2014) network context that the construciton 

company act can guide the innovation logic withing contructin firm. Constructin 

companies should established the appropriate relations both in internal and external 

network to balace between exploration and exploitation. 

 

As explained in the theoretical background, patents are major legal aspects of any 

means of protection of inventions or new ideas made by the individuals, firm or 

organizations. However, inventions can also be protected as utility model, trademark, 

confidentiality (including confidentiality agreements), and design right registration 

and so on. In this thesis, these patents are considered to be one of the major factors to 

analyze the role of innovations within Finnish construction industry. As it is argued 

in the theory that measurement of innovation is very difficult and it’s very complex. 

Even though, there has been a plenty of research on innovation field, none of them 

have purposed an accurate way to measure innovation. In general, patents, R&D, 

R&D personnel were used as an innovation measurement tools. In this thesis, patent 

citation is used as a logic for innovation measurements. It is clear exemplifying with 

measurements of the quality of an academic article. If an article has been cited 

mostly, that is considered as a high quality article. In the same way, if the patents 

which has been mostly cited, then it is considered as a very useful patent and of 

course is assumed it that has been used successfully in the business. As it argued in 

this theoretical background, that R&D budget is another major aspect of the 

innovation analysis, the correlation of R&D budget and patents has been also figured 

out. Typically, it is certain that the investment in R&D leads to increase in number of 

patents. In general, how much Finnish construction company invests for a patent 

have been answered.   

 

In the same way, the general example of the construction products are buildings, wall 

products, concrete pillars and so on.  Winch (2003) explains that the product based 

on the construction is a very complex system and they don’t follow the traditional 

way of product life cycle, and so innovation also appears in different patterns. An 

understanding of those different patterns is called the logic of innovation that can be 

cleared by answering: what sorts of innovation happens in construction? Who is 

involved? And what are the reasons that the industry do or do not innovate?  
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All the development projects within the organization is the major part of the new 

activity links which can be considered as an important source of innovation for the 

construction companies where project delivers chances for examination in terms of 

facing new counterparts, resources, and activities.  

 

In the same way, to find out the reasons for being innovative or non- innovative for 

the construction company, Bygballe & Ingemansson (2014) made another 

proposition explaining that renewals of construction business based on the new ideas 

or inventions depend on the physical and organizational solutions, and the way they 

fit each other also depend on the level of acceptance by several actors in the 

organizational network.  Based on the theoretical background discussions, industry 

mechanisms, role of upper management support for the adoption of new ideas, 

company culture are considered as factors that decides for being innovative or not 

within the construction industry.  

 

Many of the construction industry have been adapted in a way of running the 

organizations and the company personnel are getting used to do it for a long time. So, 

it would be difficult for them to get familiarize with new ways of systems, which 

blocks the utilization of the inventions in the organizational innovation. Also based 

on the theoretical analysis, it is assumed that company culture is also the major 

blocking factor for the implementation of the inventions. In some culture, supervisor 

wants all workers to follow him and therefore there might be less chance that he 

discusses new ideas provided by juniors. During the work process, or product 

development process, if the worker offers new ideas, they are afraid of discussing 

with supervisor or managers because they can get kicked out from the job. So in 

those cultures inventions are not really welcomed (Leidner & Kayworth, 2006).  
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3. METHODOLOGY 
 

 

To conduct this research, the structural process (deductive reasoning) has been used 

to come to the conclusion. Research background has been done by reviewing the 

previous research on the similar and closely related topics, relevant theories related 

to the topic and also under the current developments, controversies and 

breakthroughs. Then the research problem and the research question have been 

defined, which are explained in chapter one. Data have been collected through 

primary source, i.e. from semi structured face to face interview and questionnaire 

survey whereas secondary source, i.e. construction patent database from 2004-2014.  

Hence, both qualitative and quantitative method has been applied in data gathering. 

In order to process and analyze the data, Microsoft excel has been used. Figure 4 

shows the overall methodology that has been used in this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Research Process 

 

And, in order to find out the effectiveness of patent citation for innovation 

measurement, all the construction patents from 2010 to 2012 has been checked 



 

 

30 

through ‘’patent inspiration database’’ and the result has been shown in the result 

section in table 5. 

 

The theoretical background information needed to undertake this thesis project was 

collected by reviewing several related journal articles, books, and other relevant 

documents. Numerous books were used to understand the concept and to acquire 

detailed information about specific topics. Journal articles were carefully read to 

understand their content and analyze their results and methodology for the research 

questions and aims. Major database was used to search for the materials, including 

Science Direct, Emerald, Scopus, Google Scholar, Ebrary, Web of Science and 

ProQuest. The literatures are gathered under innovation, innovation measurement, 

construction industry, patent, development activities, business model, and process 

development in construction industry.  

 

3.1. Patentti-ja rekisterihallitus (PRH) data analysis 

 

Furthermore, one of the major  part of the information required for this research 

project, which comprises the construction patent data  information applied to Finnish 

patent and registration office (PRH) from 2004 to 2014 and international patent 

classification (IPC) of construction patents made by Finnish patent and registration 

office were ordered from Finnish patent and registration office database. Which 

includes the all the status classes of the patent as it explained in the Finnish patent act 

No. 550 of December 15, 1967. The major classes that has been focused more for 

this research were: application, issued date, publication date, abstract, patent 

applicant, IPC symbol.  

 

According to International Patent and Classification (IPC) patents are classified into 

eight sections. Section A belongs to the patents related to human necessities, Section 

B includes operations and transportation; Section C is related to chemistry and 

metallurgy, Section D relates to the textiles and paper, Section E is related to fixed 

construction, Section F encloses mechanical engineering, lighting, heating, weapons, 

blasting; and lastly section G and H contain patents related to physics and electricity 

(WIPO,2015). 
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Even though International patent classification system has included construction 

patents in section D, Finnish patent and registration Office has classified the 

construction patents in a different way. Finnish patent and registration office has 

extracted construction related patents from all the sections of IPC. Table 2 shows the 

explanation of Finnish construction patent by Finnish patent and registration office:  

Table 2. IPC categories by PRH (PRH, 2015) 

 

 

Subclass or title IPC class  

Human 

Necessities 

Construction of roads, Hydraulic 

engineering, water supply, 

building, locks, keys windows, 

ladders mining 

A21, A21B,A21C, A47, A47H, A47K 

Fixed 

construction 

Construction of roads, Hydraulic 

engineering, water supply,* 

building, locks, keys windows, 

ladders mining 

E01, E01B, E01C, E01D, E01F, E01H, E02, 

E02B, E02C, E02D, E03, E03B, E03C, E03D, 

E04, E04, E04B, E04C, E04D, E04F, E04G, 

E04H, E05, E05B, E05C, E05D, E05F, E05G, 

E06, E06B, E06C, E21, E21B, E21C, E21D, 

E21F 

Mech -  

anical 

engineering 

Machine in general, combustion 

engines, machine or engine for 

liquids, positive displacement 

machines for liquids, engineering 

elements or units, steam 

generation, combustion apparatus 

heating, refrigeration or cooling, 

drying, heat exchange In general 

F01, F01B, F01C, F01D, F01K, F01L, F01M, 

F01N, F01P, F02, F02B, F02C, F02D, F02F, 

F02G, F02K, F02M, F02N. F03, F03B, F03C, 

F03D, F03H, F04, F04B, F04C, F04D,F04F, 

F22B, F22D, F22G, F23, F23B, F23C, F23D, 

F23G, F23H,F23J, F23K, F23L, F23M, F23M, 

F23N,F23Q, F23R, F24, F24B, F24D, F24F, 

F24H, F24J, F25, F25B, F25C, F25D, F25J, 

F26B, F28, F28B, F28E, F28D, F28F, F28G 

 

As it mentioned in the Table 2 all the contents of IPC class symbol have been studied 

and classified into the SFIC sector based on the theoretical background and writer’s 

own knowledge. Which is shown in the result chapter in Table 3. Where excel has 

been used to extract all the information from the main patent file. 
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PRH data analysis process has been shown in the Figure 5. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. PRH data analysis 

 

3.2. Semi-structured interview and survey 

 

Similarly, the  semi-structured interview and survey process used for this study is 

presented in Figure 6.  Based on the research questions and objectives, interview 

form has created and it consists two parts. First part includes the semi structured 

questions and the second part includes the survey questions with Likert scale from 1 

to 7. The primary aim of the semi structured questionnaires was to get the detailed 

information on their product or service, business model of the company, their 

development projects, factors that contribute their development process and the 

factors that make them difficult to development. Similarly, major aim for the survey 

was to collect quantifiable data that was relevant to focus on development activities, 

including the their understanding of client influence on innovation and development, 

cooperation in innovation and development, utilization of experiences and lessons for 

development activities, upper management support, role of research and 

development, role of process development and protection of a product and a process 

innovation. 
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Figure 6. Interview and survey process 
 

Then the next step includes the selection of case companies. Where, six construction 

companies in Oulu region has been selected for the interview. All the interviewees 

were from the managerial position. All the interviews has been carried out in Finnish 

and it has been recorded. In the same way next process includes the analysis of the 

data that was achieved from the interview and the surveys. And finally conclusion 

has been made based on the data analysis. 
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4. RESULTS AND ANALYSIS 
 

 

This chapter deals with the results and analysis from the patent data analysis, semi 

structure interview with expert of the Finnish construction industry and the survey 

which has been used during the interview. 

 

4.1. Results from patent data analysis 

 

4.1.1. Patent data information  

 

The patent data acquired from the Finnish patent and registration office contains 

Information of   huge data of 7330 construction patent applications from 2004 to 

2014. Since, all the huge data information doesn't seem relevant to the study, only 

following information of those data has been extracted for the study. Extracted 

information from the patent data file includes the following categories: 

 

1. Application number 

2. Application arrival year 

3. Patent number  

4. Issued year  

5. Published year 

6. Patent applicant  

7. Patent Inventor 

8. IPC category  

9. Abstract  

 

The trend line of the patent data in Figure 7 shows the highest applications in 2010 

with 871 applications, but the trend is dropping since then, as in 2014 the patent 

application dropped to the lowest. It is described by 18-month protection period 

starting from the time of submission. As it is explained in the Finnish patent Act that 

during the 18-month protection period applicaitn are not made public.The increasing 

trend of the patent application from 2004 to 2011 started dropping beginning in 2012 

to approximately 850 which then dropped even lower to approximately 269 in 2014.  
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Figure 7.  Finnish construction patents applications from 2004 till 2014 

 

Similarly, Figure 8 shows the trend of publish and issued  Finnish construction 

patents  and from 2004 to 2014. The highest number of patents were published in 

2010 which was 262 patent publications and the lowest number of patents were 

published in 2004 which was only 94 publications. Finnish patent and registration 

office  issued 301 patents in the year 2012, the highest number however in the same 

interval it issued 87 patents in 2004, which was the lowest number. (calculated part is 

attached in appendix part) 

 

 
 

Figure 8. Published and Issued Finnish construction patents 
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4.1.2. Finnish construction sectors and their international patent classification  

 

Likewise, Confederation of Finnish construction industries (CFIC) has categorized 

the Finnish construction industries into five sectors, which includes;  

 Building Construction 

 Construction product industry 

 Infrastructure 

 HPAC contractors 

 Surface contractors 

 

In order to find out the patent creation per sector, all the class and subclass of 

construction patents classified by Finnish patent and registration office indicated in 

table 2 has been studied in detail and based on the literature and writer’s own 

knowledge, all the classes and subclasses of Finnish construction patents, i.e. table 2 

are classified into the SFIC sector in the table 3 below: 
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Table 3. Finnish construction patents classified into SFIC construction sectors 

 

 

As can be seen in the table 3, class and subclass related to the surface contractor 

sector was not found in the Finnish construction patent classification made by 

Finnish patent and registration office. 

 

 

 

 

 

 

 

 

SFIC 

Category 

IPC category symbol 

 

Building construction =IF(OR(Z9="E02";Z9="E03";Z9="E04";Z9="E04D";Z9="E04G";Z9="E2

1";Z9="F01K";Z9="F02C";Z9="F02K";Z9="F23";Z9="F23B";Z9="F23D";

Z9="F25C";Z9="F25J");"Building";"") 

HPAC =IF(OR(Z9="F01P";Z9="F02";Z9="F02P";Z9="F22";Z9="F22D";Z9="F2

4";Z9="F24C";Z9="F25";Z9="F26";Z9="F28";Z9="F28B";Z9="F28C";Z9=

"F28F");"HPAC";"") 

Infrastructure =IF(OR(Z7="E01";Z7="E01B";Z7="E01C";Z7="E06";Z7="E21C");"Infra"

;"") 

Construction product =IF(OR(A5="A21";A5="A21B";A5="A21C";A5="A47";A5="A47H";A5=

"A47K";A5="E01D";A5="E01F";A5="E01H";A5="E02B";A5="E02C";A5

="E02D";A5="E03B";A5="E03C";A5="E03D";A5="E03F";A5="E04B";A

5="E04C";A5="E04F";A5="E04H";A5="E05";A5="E05B";A5="E05C";A5

="E05D";A5="E05F";A5="E05G";A5="E06B";A5="E06C";A5="E21B";A

5="E21D";A5="E21F";A5="F01";A5="F01B";A5="F01C";A5="F01D";A5

="F01L";A5="F01M";A5="F01N";A5="F02B";A5="F02D";A5="F02F";A5

="F02G";A5="F02M";A5="F02N";A5="F03";A5="F03B";A5="F03C";A5=

"F03D";A5="F03G";A5="F03H";A5="F04";A5="F04B";A5="F04C";A5="

F04D";A5="F04F";A5="F16";A5="F16N";A5="F16S";A5="F16T";A5="F2

2B";A5="F22G";A5="F23C";A5="F23G";A5="F23H";A5="F23J";A5="F2

3K";A5="F23L";A5="F23M";A5="F23N";A5="F23Q";A5="F23R";A5="F

24B";A5="F24D";A5="F24F";A5="F24H";A5="F24J";A5="F25B";A5="F2

5D";A5="F26B";A5="F28D";A5="F28G";A5="F03D";A5="F26B";A5="E

03M";A5="F23M");"Construction product";"") 

Surface contractors  was not found in the patent data file  
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4.1.3. Role of patent creation per sector in Finnish construction industry  

 

Thereafter, based on the table 3, the role of patents creation per sector has been 

calculated and shown in the figure 9. 

 

 

Figure 9. The role of patent creation per sector in Finnish construction industry 

 

It can be seen clearly from the figure above, the largest number of patents were 

issued in the construction product sector i.e. 90% of the total patents, and in building 

sector about 7% of patents were issued followed by Infra and HPAC sector with 

about 2% and 1% patents respectively (calculated table is attached in appendix). 

 

4.1.4.  Patents creation by largest patent creator companies 

 

As mentioned in the Finnish construction patent database which is used for this 

study, top five largest companies to whom Finnish patent and registration office has 

issued the highest number of construction patents  includes Wärtsilä Finland Oy, 

Abloy Oy, MAN Diesel SE, Sandvik Mining and Construction oy and Rautaruukki 

Oyj. Figure 10 shows the number of patents created every year by the largest 

construction patent creator companies. 

0

50

100

150

200

250

300

2 0 0 4  2 0 0 5  2 0 0 6  2 0 0 7  2 0 0 8  2 0 0 9  2 0 1 0  2 0 1 1  2 0 1 2  2 0 1 3  2 0 1 4  

Building Construction product HPAC Infra



 

 

39 

  

Figure 10. Number of patents creation per year by largest patent creator company 

 

4.1.5.  R&D investment by largest patent creator company 

 

After figuring out the top five companies in terms of patent creation, next step is to 

find out their research and development budget per year. For this, all these 

companies’ websites and their public file such as annual report, balance sheet, and 

financial statement of every year from 2004 to 2014 has been studied. Some 

companies have directly stated R&D budget and some companies have stated their 

overall R&D budget in their publications. So, Figure 11 shows trend of R &D 

investment by largest patent creator companies. 

 
 
 Figure 11. Total investment in R&D budget by largest patent creator companies 
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And finally, Figure 12 shows the R&D investment per patents by the largest patent 

creator companies: 

 

Figure 12.  R&D investment per patents by largest patent creator company 

 

Similarly, the Finnish construction magazine (2015) listed top five construction 

companies in terms of turnover. They are: Lemminkäinen Oyj, YIT Oyj, Skanska 

Oy; conserni, NCC Rakennus Oy,  and SRV Rakennus Oy . Table 4 shows the total 

R&D budget and patents creation from 2010 to 2014 by the largest Finnish 

companies in terms of turnover (all the budget are converted to Euro M): 

  

0 20 40 60 80 100 120 140

Rautaruukki Oyj

Wärtsilä Finland Oy

Abloy Oy

Sandvik Mining and Construction Oy

MAN Diesel SE



 

 

41 

Table 4. Total R&D budget and patents creation from 2010 till 2014 by the largest Finnish companies 

 

R&D budget information about NCC ABB+ NCC Roads Oy and SRV Yhtiöt Oyj + 

Rakennusliike Purmonen Oy was not found. 

 

4.1.6. Citation of Finnish construction patents 

 

In order  to find out the innovators of the Finnish construction industry, all the 

published construction patents from 2010 to 2014 has been taken as a sample and all 

the sample patents have been checked in the “patent inspiration” database to find out 

the number of times they were cited. The result published by Finnish construction 

patents from 2010 to 2012 and their citations has been shown in table 5.   

 

 

Table 5. Total sample patents and their citation 

 

 

Lemminkäinen Oy  YIT Skanska  

Year Net 

sales  

% R&D 

budget 

EUR M 

Patents  R&D 

budget 

EUR M 

Patents R&D 

budget 

EUR M 

Patents  

2014 2005.5 0.005 10.0275 1 14.5 3 21.69   

2013 2218 0.006 13.308   15 1 22.11   

2012 2268 0.006 13.608   7.5   12   

2011 2274.1 0.007 15.9187   20.1 2 4.42   

2010 1892.5 0.007 13.2475   17.5 1 4.53 2 

Total      66.1097 1 74.6 7 64.75 2 

2010 2011 2012 Total 

Citation  

Frequency 

Total 

patents 

Citation 

frequency 

total  

patents 

Citation 

frequency 

total patents  

0 256 0 256 0 198  

1 5 1 4 1 1  

Total    Not found 47  

Total 261  260  246 767 
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4.2. Results from interview and survey 

 

In order to figure out the development activities of Finnish construction industry, six 

construction industry from Oulu region have been selected for the interview. Semi 

structure questionnaires and survey questions were used to collect the required data. 

 

4.2.1. Background information of case companies 

 

All together six real companies were examined for the study. All of the companies 

were directly associated to construction business. There were companies focused on 

the building construction, infrastructure construction, HPAC, construction product 

and surface construction. The operations of the case companies were majorly in 

Finland however, there are the companies which are global and also companies 

which operated within Nordic region. Likewise, the scope of operation varied from 

medium sized business to large sized businesses. Table 6 shows the characteristics of 

each case company. 

 

Table 6. Case company characteristics 

Case Sector* Size** Turnover 

M € 

Number 

of 

interviews 

Role of interviewee 

1 4 S 4 1 Managing Director 

2 1,3 L 584 1 Regional business unit 

head 

3 2,3 M 12 1 Managing Director 

4 1 M 82 1 Managing Director 

5 1 L 728 1 Area manager  

6 1 L 708 1 Area manager  

           * Classified by RT (1= Building; 2= Product; 3= Infra; 4= HPAC; 5= Surface) 

 ** Company size classified according to EU Commission definition (2005)      

SMEs (Micro 1-9, Small 10-49, Medium-sized 50-249 and Large >250 persons 

employed). 
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4.2.2. Types of product or services 

 

In order to find out the product or a service that the firm produce, questions asked 

were: What kind of products the company produce? What kind of product that you 

use? And what kind of service the company produces? What kind of service portfolio 

you have used? 

 

Answers varied from company to company. One company said that they don't have 

product because they are the sub-contractor company. Most of them answered that 

they have housing production, construction based on the customer demand were the 

common production. Table 7 shows the list of products produced by case companies: 

 

Table 7. Products of case companies 

Case1 No products 

Case2 Housing production, property development, commercial construction 

Case3 Production of tiles,wall products, apartments, concrete pillars 

Case4 Apartments, office buildings 

Case5 Product related customer demand, property development activities 

Case6 Housing, public buildings, renovation of the buildings 

Similarly, the question was asked about the services that the case companies were 

delivering to the customers. Again, different types of services were offered by the 

case companies starting from real estate services to maintenance services. Table 8 

shows the list of services offered by the case company:  
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Table 8. Services offered by the case companies.  

Case 1 HVAC 

Case 2 Real estate service, maintenance service 

Case 3 Planning, delivery, installation, consulting 

Case 4 Service for housing investors 

Case 5 real estate service 

Case 6 The project development -related service 

 

4.2.3. A client and a business model of the firm 

 

To find out the client and a business model of the firm, following question was 

asked: Who are the customers of your company? Table 9 summarizes the responses 

of the case companies mentioning the customers they work with. Most of the 

companies are working with individual and other construction companies.  

 

Table 9. Customers of case companies 

 

Similarly, the next question was asked, what do customer buy from your company?  

 

Customers usually buy different kind of services from the companies but the 

purchase of concrete structures and office buildings were also observed. The table 10 

shows a list of product or service that the customers buy from the case companies.  

 

 

 

 

 

 

 

Case 1 The state's, municipalities, construction company 

Case 2 Home buyers, apartment managers, institutions, public sectors 

Case 3 Individuals, families, companies internal customers, 

Case 4 Individual peoples, companies, state's, institutions, 

Case 5 Companies, corporations, municipalities, industry, housing investors 

Case 6 Municipalities, cities, individual customers, housing investors 
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Table 10. Things customers buy from the companies. 

 

The companies were also asked 'What is the model of your company? All the 

companies didn't even know about business model and some didn't have any business 

model Companies responded as shown in the table below: 

 

Table 11. Business model of the companies. 

Case 1 No business model 

Case 2 Production of housing, meeting contractors, renovation 

Case 3 Business to business 

Case 4 Purchase of plotting, market them and sell it. 

Case 5 

Building construction/ residential building plots are sold to customers, buy          

the property and follow-up the sales, 

Case 6 project development and business model is used for the competition 

 

4.2.4. Development activities and innovation: barriers and contribution factors 

 

In order to find out the innovation and development activities by the firms, following 

questions were asked:  

 

In your own words what kind of development do you do? Could you explain more 

about the patenting information of your company? Do you have any examples of 

innovation and development activities? What are the factors that contribute the 

company towards the development activities? What are the barriers for development 

activities? Table 12 shows the answers of the interviewee for the innovation and 

development activities that do in their firm. It shows that organizational innovation 

Case 1 HVAC system service, 

Case 2 

Their service, helps customer to find plot to make home, they solve the customer 

problem 

Case 3 completed concrete structures, hollow-core slab 

Case 4 Professional services, homes, 

Case 5 a wide variety of things: homes, investment properties, office buildings 

Case 6 

"Yksityiset Asiakkaat ostavat unelmaa"- individual customer buy their dreams, good 

quality buildings 
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seems common for all the companies. Most of the companies wants to change the 

role of the workers. 

 

Table 12. Development activities done in the firm.  

 

Similarly Tables 13 ,14, 15 and 16 shows the reflection of patent information about 

respective company, example of innovation and development activities, factors that 

that are the barriers, and contribution factors for development activities. 

 

A question was asked whether the company could explain about a patent background 

?  Most of the companies didn't have any patents due to which patent background 

was not explained well. 

 

Table 13. Patent background of the case company. 

Case 1 No information 

case 2 we have some new development  but don’t about the patents information 

case 3 No patents, but we have submitted the patent application not decided yet 

case 4 No patents 

case 5 no patents has been done 

case 6 We have patents for building new house and for the new products 

 

A question was also asked about what are the developmental activities that the 

companies is conducting at the moment to improve the current situation. There were 

few internal changes and also external innovative activities that were taking place. 

Case 1 New equipment, marketing methods, organizational innovation 

Case 2 organizational innovation, innovation in customer service, 

Case 3 Product innovation, process innovation, organizational innovation, marketing innovation 

Case 4 Organizational innovation, process innovation, interested for the innovation activities 

Case 5 innovation in safety, product innovation, organizational innovation 

Case 6 organizational innovation, marketing innovation, product innovation 
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Table below shows the responses of the developmental activities that were taking 

place in the companies.  

 

Table 14. Examples of development activities  

case 1 Organizational structure has been changed 

case2 Some innovation happened in construction of buildings, 

case 3 Product innovation 

case 4 Innovation in roof installation 

case 5 Innovation in schedule management, "viisi-miksi" Five -why analysis 

case 6 Innovation in service 

 

Further question was asked about what are the barriers factors that are hindering the 

development activities in the companies. Mixed answers were gathered this time. 

Some said it’s due to lack of resources and some told due to limited information. 

Table below lists down the responses of the companies to this question.  

 
Table 15. Barriers factors for development activities 

Case 1 resources, time 

case 2 

attitude and ability of the managers, old mechanisms, budget, mentality of the those 

people who thinks that investing in development is not certain to get results 

case 3 retirement of the worker, limited information 

Case 4 tight regulations, resources, manager thinking 

Case 5 "Projects: doesn't give a lot of opportunities for development", budget 

Case 6 Attitudes, new worker scare in investing in development activities 

 

Final question on the development and innovation was what factors contributed to 

the developmental activities that were conducted in the case companies. Human 

resource's factors seems quite important in contributing development activities. The 

detail list is provided in the table below:   
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Table 16. Contribution factors for development activities 

case 1 No answer 

case 2 enthusiastic manager, new competitors, customers, own goals for development projects 

case 3 Resources 

case 4 Competition 

case 5 

intellectual and financial resources: a positive attitude to the development activities of 

skilled supervisors 

case 6 quality of the product of service, financial factors, 

4.2.5. Future of construction sector 

How do you see the future of the construction industry in Finland? This was asked to 

find out the future of construction sector from the Finnish construction company 

managers. Most of the managers were positive about the future of the construction 

sectors. They see its going pretty well. Responses of the companies are listed below:  

 

Table 17. Future of Finnish construction industry 

Case 1 Not good, not lots of construction in Finland, resource problems 

case 2 Good, Oulu is growing and city's future is nice. 

Case 3 New generation have come up with new ideas and new method, future should be good 

Case 4 very good, new business areas 

Case 5 good:  

Case 6 future is different, many worker are retiring, multicultural people would be future 

worker 

 

 

4.3. Finding from survey  

 

In this research several questions were aimed to measure the different components of 

innovation at the firm level using a Likert Scale (1-7) for each question:  

 

4.3.1. Clients influence on innovation and development 

 

In order to know customer influence on innovation, the questions asked were: To 

what extent you agree with the following factors in your organization? (1-7)  



 

 

49 

Table 18. Clients influence 

Average  results varied from 5.3 to 3.3. The result shows that clients are most 

interested in innovation. There was not  a big difference in response from one 

interviewee to another. Answer for the 'Clients requirments always can be fulfilled' 

was almost identical between one interviewee to another with the standard deviation 

of 0.4. Similary, slightly more difference opinion was noticed in the 'customer set for 

project innovation targets' with the standard deviation of 1.7. 

4.3.2. Cooperation in innovation and development 

To what extent you are agree with the following factors? This question was intended 

to help understand the factors that are seen as significant in cooperation in innovation 

and development. 

Table 19. Cooperation in innovation and development 

Factors  Average  SD  

Group company 5.333 0.8  

Equipment, materials, components or architectural software vendors 5.000 0  

The private sector customers 3.500 1.6  

Public sector asiakaat * 4.666 1.5  

Competitors or other undertaking 3.833 1.3  

Consulting and commercial laboratories 3.333 1.9  

Universities and polytechnics 4.333 1.9  

Public or private research institutes 4.000 1.8  

 

Factors  Average SD 

Clients are interested in  innovation   5.333 1.2 

Clients give time for new 

 idea development 

  4.666 1.4 

Customer set for project 

 innovative targets 

  4.500 1.7 

Clients take care of 

 innovation and development budgets 

  3.333 1.6 

Clients requirements always 

 can be fulfilled 

 

  3.800 0.4 
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Group company has the highest significance in cooperation in innovation and 

development. Likewise, equipment, materials, components or architectural software 

ventors are quite closely significant in cooperation. A noticeable result is deviation of 

‘Universities and polytechnics’ and ‘Public or private research institutes’, having 

equal standard deviation of 1.9.  

 

4.3.3. Experience and lessons to be utilized 

 

Experience and lessons are very important for developmental activities. For that 

reason, to find out the experience and lesson that is given priority within the 

organization, following question was asked: How can experience and lesson be 

utilized within your organization? 

  

Table 20. Experience and lessons to be utilized 

 

The result shows that organization gives most priority to learning from experience 

than any other means of learning. The deviations of each factors are same except 

learning from conventions, which is the highest in this case. 

  

4.3.4. The upper management support for the innovation 

 

To find out the upper management support for innovation activities in Finnish 

construction industry following question was asked: To what extent you agree that 

upper management support for the following sub factors?  

 

 

 

 

Factors Average SD 

Organization collects and learns from the experiences 5.666 1 

The company has conventions on how to use the experiences and lessons 5.333 1.5 

The company has policies to spread reforms 4.833 1 

The company will take advantage of the experience and lessons in their next 

project 

5.333 

 

1 
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Table 21. Upper management support for the innovation 

 

Factors Average SD 

Innovation activities are included in organization strategy 5.833 0.8 

Innovation is part of organization activity 5.166 1.3 

Innovation is the part of organization business model 4.833 1.3 

Budget is separated for the innovation activities 4.333 1.5 

Innovative activities is rewarded 4.333 1 

Top level management will decide either product process innovation 4.166 1 

 

The result shows that upper management includes innovation in their strategy than 

any other ways of incorporating innovation at higher level. The standard deviation 

for the same factor is quite low which supports accuracy of the data. Besides, that 

deviation of other factors are at similar level.  

 

4.3.5. The role of research and development (R&D) 

 

NESTA (2006) notes that in construction industry, R&D spending and projects are 

not considered as important factors. In order to understand the R&D situation in 

Finnish construction industry, following question has been asked: To what extent 

you agree with the following sub factor in your organization?  

 

Table 22. The role of research and development 

Factors Average  SD 

Company run for developing activities 5.833 1.2 

Development is important part of organization activities 5.200 1.8 

Business model controls the development activities 4.600 1.7 

the company's development projects are budgeted 4.600 2.5 

Enough resource will be reserved for development projects 3.666 1.9 

Product or products are specified 5.166 1.2 

Service or services are specified 5.400 1.1 
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Most of the interviewed companies seem to run for developing activities, in terms of 

research and development. Likewise, the data is quite dispered for ‘the company’s 

development projects are budgeted’ which increases chances of error for this factor. 

 

4.3.6. The role of process development 

 

In the same way respondents were asked to scale the extent of the process 

development factors. 

  
Table 23. The role of process development 

Factors Average SD  

Company practice for the process development activities 5.833 0.8  

Process development activities are important for business 5.600 0.9  

Business Model controls the process development activities  4.800 1.1  

Process development projects are budgeted 3.500 1.4  

Enough resources are reserved for the process development projects 3.666 1  

 

The development of process seem to be highly influenced by company practice for 

process development with quite lowest standard deviation. This supports accuracy of 

the result.  

 

4.3.7. Protection of a product and a process innovation 

 

Once the company has made an invention, the company has to go to the patent 

application in order to save their invention. To understand the protection of a product 

or process innovation by the construction industry following question was asked: To 

what extent do you agree with following sub factor for the protection of product and 

process innovation? 
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Table 24. Protection of product and a process innovation 

Factors Average SD 

Patents 1.833 2.1 

Utility model 2.333 1.9 

Design right registration 1.833 1.7 

Copyright 1.833 1.5 

Trademark 3.000 2.5 

Speed, pioneering 5.166 1.9 

The complexity of goods and services 3.666 1.6 

Confidentiality (including confidentiality agreements) 4.000 1.3 

 

The speed and pioneering seem to affect the protection of product and process 

innovation the most. Meanwhile, patents, design right registration  and copyright 

seems to affect the list. Though trade might has a good average on effect but it’s 

standard deviation is quite high. 

 

4.4. Summary 

 

Based on the patent data analysis it can be summarised that mainly patents are 

generated  within 'construction product' sector  i.e. 90% of the total patents and 7% 

patents were generated within building sector followed by Infra and HPAC sector 

with about 2% and 1% respectively. However, during the semi structured interview, 

it is noticed that mostly 'organizational' and 'marketing' innovations occur rather than 

'product' or 'service' innovations.  

 

According to Abbott et al., (2010) and Ozorhon et al.,(2010) the measurement of 

innovation is a difficult task. Innovation measurement based on the 'citation count' 

logic is common within the earlier researcher. However, based on table 5, it is seen 

that the 'citation logic' for the innovation measurement may not be applicable. It 

shows that only 10 out of 720 sample patent were cited just once. Also, from the 

survey, it is noticed that patents are not the popular way of protection of innovation 

within Finnish construction industry which has been scored as a least factor among 

seven other factors 
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with only 1.83 in a likert scale from 1 to 7 (Refer table 24). 

 

Similarly, R&D investment is also considered as the one of the major indicator of the 

innovation measurement. It is generally believed that construction industry gives 

very low priority to the R&D investment and it rarely creates the new patents 

(NESTA, 2007; BERR, 2008). Despite this belief, based on Figure 11. Total investment in 

R&D budget by largest patent creator companies, it can be assumed that the investment in 

R&D by Finnish construction industry is considerable. However, figure 11 includes 

the largest patent creator companies based on the construction patent data file from 

2004 to 2014 and those  largest patent creator companies are not the largest finnish 

construction companies in terms of turnover (Rakennuslehti, 2015). Even though 

patenting is not so popular among the Finnish construction industry, a remarkable 

number of patents has been generated (see the Figure 10. Number of patents creation per 

year by largest patent creator company). In the same way, R&D investment and patent 

creation do have positive correlation. It can be observed from table 4 that the more 

investment in R&D leads to the more generation of patents. Also, based on the Figure 

12.  R&D investment per patents by largest patent creator company, R&D budget per patents 

varies from company to company. For example, from 2010 to 2014, Wärtsilä FInland 

Oy has spent 1427M Euro in total and created 134 patents, which means Wärtsilä 

spent 10.6 M euro per a patent in four year whereas Man Diesel SE has spent 

128.68M euro per a patent in the same period of time (refer to appendix 7.4). 

 

According to the Pekuri et al., (2013) Business model and value creation logic is not 

well understood within the Finnish construction industry. In the same line, based on 

the response about business model shown in Table 11. Business model of the companies., 

it is noticed that some of the construction industry doesn't have clear understanding 

of business model. Which is generally considered one of major factors for the growth 

of the company. 

 

The overall summary of the semi structured interview of the case company is 

presented in the table 25 below: 
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Table 25. Overall summary of the semi structured interview with case companies 

 

Similarly, the table 26 below shows the average value of each of the sub factors 

under the seven major factors affecting developmental activities. Overall, there isn’t 

significant conclusion that can be made out of the findings. None of the factors 

shows strong agreement or disagreement towards developmental activities. Within 

all the seven factors average respondents value is between 3 to 5.3. The highest mean 

value can be observed in “Experience and lessons to be utilized” i.e 5.3 whereas the 

lowest mean value can be observed in “Protection of a product and a process 

innovation” i.e. 3. Similarly, within seven sub factors average, respondents values 

were varied with the standard deviation from 0.8 to 1.2. High number of respondents 

values were varied more from the average value in 'protection of a product and a 

process innovation' and lowest values were varied from the average in 'Clients 

Case 1 2 3 4 5 6 

Patents 

granted 

NA 1 35 NA 2 1 

product or 

services 

no products, 

HVAC 

Housing, 

offices, 

commercial 

construction 

Wall products, 

apartments,conrete 

pillars 

apartments, 

office 

buildings, real 

estate services 

product related 

customer demand, 

real estate services 

public 

buildings, the 

project 

development-

related services 

Customers municipalities, 

construction 

companies 

institutions, 

public sector, 

apartment 

managers 

individuals, 

families, 

state, 

institutions, 

individuals, 

companies 

municipalities, 

housing investors, 

corporations 

Municipalities, 

individuals, 

housing 

investors 

Barriers lack of 

resource and 

time 

attitude and 

ability of 

managers, 

mentality of 

the personnel, 

old 

mechanisms, 

budget 

limitations 

Retirement of staff 

and personnel 

reductions 

tight 

regulations, 

lack of 

resources and 

overall 

thinking 

The project 

themselves and 

monetary issues 

Resistance of 

personnel and 

management's 

reluctances to 

invest 

innovation 

Development 

activities 

New 

equipment’s 

and marketing 

methods and 

new 

organizational 

structure 

organizational 

and customer 

service 

development 

Product, process, 

organizational and 

marketing 

innovation 

Organizational 

and process 

innovation 

Innovation in 

safety, product and 

organization change 

Organizational, 

marketing and 

product 

innovation 

Contribution 

factor 

- new 

competitors, 

customer, 

enthuastic 

manager 

Resources Competitions intellectual and 

financial resources: 

a positive attitude 

to the development 

activities of skilled 

supervisors 

Quality of 

product of 

service, 

financial factor 
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influence and development'. The standard deviation in this case is deviation of 

avegare of sub-factors of factors mentioned below:  

Table 26. Summary of survey 

Factors Average SD 

Clients influence and development      4.300 0.8 

Cooperation in innovation and development     4.300 0.7 

Experience and lessons to be utilized      5.300 0.3 

The upper management support for the innovation  4.800 0.6 

The role of research and development(R&D)   4.900 0.7 

The role of process development      4.700 1.1 

Protection of a product and a process innovation 3.000 1.2 
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5. CONCLUSION 
 

 

In order to answer the research question 2.1, Figure 9. The role of patent creation per sector 

in Finnish construction industry, clearly shows that during the time interval of 2004 to 

2014, the largest number of patents were issued in construction product sector, i.e. 

90% of the total patents, and in the building sector about 7% of patents were issued 

followed by Infra and HPAC sector with about 2% and 1% patents respectively 

(calculated table is attached in appendix part). Based on this trend it can be 

concluded that mainly inventions happen in the construction product sector and very 

rarely an invention takes place within the building and HPAC sectors. If it is to be 

concluded based on the time interval used for this analysis, i.e. from 2004 to 2014, 

there isn't any invention happening within the surface contractor sector. 

 

Similarly, as an answer to the research question 2.2, based on the table 4 above, it 

can be concluded that R&D investment and patent creation do have positive 

correlation. For instance, in 2014, the largest Finnish construction company 

Lemminkainen Oy invested about 10 M Euro in R &D and created only one patent 

and at the same time Wäartsila Finland Oy invested 139 M Euro and created 37 

patents. However, investments per patents cannot be accurate, it might vary from 

company to company. For instance, Wärtsilä Finland Oy spent 10.6 M euro per 

patents during the ten years interval and Abloy Oy spent 21M euro per patents in the 

same time interval. 

  

In the same way research question  2.3 can be answered based on the  

 

Table 5. Total sample patents and their citation, it can be concluded that very few 

Finnish construction patents has been cited by other companies or individuals. In 

fact, the cited patents are quite negligible. Only 10 out of 720 (data of 47 patents 

were not found) were cited just once. This clearly explains that the Finnish 

construction industry either doesn't have the trend of citing other's patents or the 

patents registered earlier are not effective enough to be used by other new companies 

or individuals. 
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From the Finnish construction industry point of view, resources are the major barrier 

for the development activities. And also the attitude of the manager, mechanism, and 

budget, old mechanism of tight regulations, worker retirements, and mentality of 

people who thinks investment in the development project is not sure get results, 

limited information are also the barriers for development activities. Also, some of the 

managers said that projects were also the barriers for development activities because 

it didn’t provide lots of opportunities for development. On the other hand, 

enthusiastic managers, new competitors, customers, goals for development projects, 

the quality of the product or services were the factors that contributed for 

development projects. 

 

Likewise, in most of the Finnish construction industry’s point view, future of the 

construction industry in Oulu region is good. As per them, Oulu is rapidly growing 

city in Northern Finland, but the new generation has to come up with new 

mechanisms and new ideas. However, some construction industry doesn’t see a good 

future in Finland. From their point of view, there is not a lot of construction activities 

happening in Finland, hence the smaller construction industry doesn’t have so much 

resources.  

 

Finally, as the semi structured interview and survey illustrates that there is 

development project happening in the Finnish construction industry. Most of the 

construction industries have the understanding that development activities are an 

important factor to be competitive in the market. As per their understanding, 

innovation and development activities are the second factor after the price in the 

bidding process. Many of those construction industry’s development activities 

happen in cooperation with universities and polytechnics. As per their understanding, 

patents are the least popular way of protecting an innovation, which shows the 

patenting process within the Finnish construction industry is not familiar. However, 

survey result revealed that speed and pioneering are the most popular method for 

protection of innovation within Finnish construction business followed by 

confidentiality (including confidentiality agreements), trademark and the complexity 

of goods and services.  
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5.1. Managerial implications 

 

Many construction industries consider that investing in innovation doesn’t give 

immediate profit and it is not always certain that investment in innovation will bring 

benefit to the industry. However, as Newton (1999) states that  innovation is a fourth 

competitive factor after cost, quality and time and hence the construction industry 

should consider innovation as a great competitive factor.  

 

From our results it is determined that investment in innovation and patent creation do 

have positive correlation. It would give double benefit to the industry; wherein firstly 

it would increase competitiveness of the industry and secondly created patents can be 

used for expanding the business.  

 

Clients are considered as the major driver of innovation, so it would be beneficial to 

consider the clients’ thoughts for the innovation strategy. Similarly, as a manager, 

another innovation driver such as culture and human capital, organizational structure, 

technology, research and development, partnering, and knowledge management is 

needed to be focused equally.  

 

Similarly, as it is argued in this research that the development activities are one of 

the major winning factors to be competitive in the market. Gann (2000) mentions 

that competitive companies are those that are able to make deep-rooted cultural 

changes while maintaining engineering and technical strengths. So, it is very much 

essential to focus on the development activities.  

 

Similarly, it is figured out that the old mechanism is one of the major barriers of the 

development activities, which should be changed into  modern way. Also, it is very 

important that all the supervisors are motivated towards the development activities.  
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5.2. Limitations 

 

As explained by Ozorhon et al., (2010), the measurement of innovation is one of the 

toughest part. There is no any magic solution for the measurement of innovation. In 

this research project, patent citation was  used as an indicator of innovation,  where 

“patent inspiration” database has been used to figure out the citation. Instead of using 

the “patent inspiration” database, interviewing the patent creator company about their 

use in business would be more reliable. 

  

Second limitation was that in some companies the information about the research and 

development budget were not available. For instance, research and development 

budget information NCC ABB and NCC roads Oy were not found on its web page. 

And similarly, some companies’ R&D investment in Finland was not found. For 

example, MAN Diseal SE’s R&D investment was found only globally as a whole, 

but R&D investment specifically in Finland was not found which brought out the 

little difference in comparison. Similarly the third limitation includes that the 

currency conversion rate of the R&D budget was used on the day of analysis for this 

research which might fluctuate. In the same way the fourth limitation includes the 

quality of articles and journals that had been used for the background study were not 

evaluated, as most of them focused on the relevance of the journal with this research. 

 

5.3. Future research 

  

Future research topics could be about the innovation measurement through patent life 

cycle. For this process specific patents, a sample can be selected from the patent data 

file and questionnaire related to their future use in the business can be sent to the 

company or creator. Based on the survey results, it can be determined whether that 

particular patent is innovative or not. This would give an overall innovativeness level 

of the construction industry. Additionally, based on the sector categories in this 

research, innovation of each sector can be evaluated and compared.  

 

Similarly, the second future topic could be the comparison of the effectiveness of the 

patents owned by the organizations and the patents owned by the individuals. This 

can be also done by interviewing the company or by surveying in an effective way.  
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In the same way, the third research area might be construction industry be 

categorized into five sectors. Further research is required to find out the role of 

development activities in each sector. In this case, case company should be selected 

based on the sector and face to face interview and also surveying would be the best 

approach.  

 

Lastly, this research didn’t do deep insight on the business model. Further research is 

required to find out the business model that they have been using and could be 

compared with the business model with South Korean and Japanese construction 

industry which are known as the most innovative construction industry in the world 

(Lukkari, 2015). 
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7. APPENDICES 
 

7.1. Total patent applications   2. Published patents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.2. Issued patents 

Row Labels Count of Patenttinro no duplicates 

2004 87 

2005 123 

2006 142 

2007 135 

2008 167 

2009 200 

2010 255 

2011 256 

2012 301 

2013 290 

2014 272 

Grand Total 2228 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Row Labels 

Count of Patenttinro no duplicates 

2004 94 

2005 166 

2006 188 

2007 200 

2008 240 

2009 217 

2010 262 

2011 260 

2012 246 

2013 237 

2014 176 

Grand Total 2286 

Row Labels Count of Hakemusnumero 

2004 545 

2005 643 

2006 748 

2007 757 

2008 774 

2009 818 

2010 871 

2011 851 

2012 581 

2013 473 

2014 269 

Grand Total 7330 
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7.3. Total granted patents 

 

 

7.4. Total patent granted and investment per patent by the largest patent 

creator company 

Hakija  Total patents  Total R&D budget  Budget per patents 

Wärtsilä Finland Oy 134 1427 10.64925373 

Abloy Oy 54 1140 21.11111111 

MAN Diesel SE 47 6048 128.6808511 

Sandvik Mining and Construction Oy 40 2286 57.15 

Rautaruukki Oyj 35 269 7.685714286 

 

  

Issued year Building Construction product HPAC Infra GrandTotal 

2004 4 82   1 87 

2005 9 113   1 123 

2006 12 126   4 142 

2007 9 123 1 2 135 

2008 11 154 1 1 167 

2009 11 182 2 5 200 

2010 16 234   5 255 

2011 17 233 5 1 256 

2012 28 259 5 9 301 

2013 24 263 3   290 

2014 24 238 3 7 272 

2015 2 86   3 91 

Grand Total 167 2093 20 39 2319 

Percentage  7.20 90.25 0.86 1.68 100 
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7.5. Total number of patents per year by largest patent creator company 

 
  Wärtsilä 

Finl

and 

Oy 

Abloy Oy MAN Diesel 

SE 

Sandvik Mining and 

Construc

tion Oy 

Rautaruukki 

O

y

j 

2004   1     1 

2005   4     1 

2006   2     1 

2007 5 1       

2008 8 2   1   

2009 6 11   4 2 

2010 16 11   6 4 

2011 10 4 3 4 5 

2012 15 2 16 8 5 

2013 27 2 13 15 10 

2014 37 10 9 2 6 
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