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Summary 
 

This report investigates the existence and impact of green innovation networks in the construction 

industry and defines the potentials and barriers for successfully promoting green innovation in the 

construction industry through government-initiated networks. The purpose of the report is to inspire 

the creation of an innovation network for the construction industry in Østfold, Norway and to highlight 

important considerations in this process. 

The document provides an overview of the leading international, Nordic and Norwegian research on 

the subject, illustrated through examples of existing networks. The report contains a literature review 

followed by reflections on the possibilities for government-initiated networks to transform project-

based knowledge into innovation that enhances sustainable development within the Norwegian 

construction industry. 

The report finds that networks in the construction industry generally fall into three categories: supply 

chain collaboration, project-based collaboration, and collaboration in constructed networks. The 

main challenge hindering innovation within the construction industry is found to be the inability of 

actors to transfer experience and knowledge gained at the project level to the company and industry 

levels. Innovation networks can potentially aid in this process. Government-initiated networks have 

the potential to further enhance sustainable innovation in construction but the success of such 

initiatives depends on the ability of the network to make network activities relevant and beneficial for 

network participants as well as facilitate constructive knowledge sharing between the different actors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

  

1 Background 

The construction sector is one of the largest industries in the world with an equally large 

environmental footprint. Buildings consume nearly one third of the world’s energy while producing 

close to one fifth of global energy-related GHG emissions. Similarly, between 30-40% of global waste 

stems from the construction industry, making it one of the sectors with lowest reuse and recycling 

rates (New Climate Economy 2014).   

Part of the reason for the construction industry’s inability to reorganize towards a circular economy1 

can be found in the complexity of the building process. The construction industry is a “complex 

systems industry” (Miozzo & Dewick 2004) characterized by a high level of fragmentation with 

various stakeholders from different fields and disciplines that are temporarily put together to work on 

a specific project on site (Ozorhon 2013, Ozorhon et al 2014). Whereas globalization has meant that 

most products have relatively complicated supply chains, this is especially true for the construction 

industry because of its project-based nature. Rather than evolving around a handful of reappearing 

collaboration partners, many construction companies exchange much of their supply chain from 

project to project. This requires a certain standardization of processes and products in order to 

transition smoothly into a new collaboration context (Holmen et al. 2005). The stakeholders influence 

the construction process at different stages, including conceptualization (developing, designing and 

engineering), construction (resource extraction, material manufacturing and facilities management), 

utilizing and managing (maintenance) as well as disposal (demolition, material recovery) (e.g. Antink 

et al. 2014, Gann & Salter 2000).  

At the project level, informal stakeholder collaboration is common practice within the construction 

industry. Due to the changing collaboration surrounding unique project, however, these 

collaborations are often brief and do therefore not offer the same benefits as strategic networks and 

collaborations formed over several years (Holmen et al. 2005). Furthermore, often the ties between 

actors within the industry are weak due to the competitive tendering and dominant focus on lowest 

price, which has traditionally characterized the sector (Dubois & Gadde 2002). For large companies 

it is commonplace to internalize materials producers and suppliers in order to control cost and 

manage as much of the construction process as possible (Miozzo & Dewick 2004).  

Studies have shown that the construction industry generally is lacking behind when it comes to 

investments in research and development (R&D), which is a commonly used indicator for the level 

of innovation within an industry (Bygballe & Ingemansson 2011). Whereas innovation within the 

construction industry previously was driven largely by public policy through government incentives 

and funding opportunities (Manseau & Seaden 2003), public funding for R&D projects in construction 

has decreased in recent years. A 2003 study from Center for Innovation Research in Norway found, 

that the Norwegian construction industry received significantly less funding for R&D projects than 

did compatible industries (Ørstavik et al. 2003). Bygballe & Ingemansson (2011) argue, that this 

might be partly due to a perceived lack of interest from the industry and partly due to a general 

transfer of responsibility onto the industry itself (Bygballe & Ingemansson 2011). 

Various forms of inter-company networks are seen as a possible way to enhance innovation and 

sustainability within the construction industry through knowledge-sharing, process optimization as 

                                                
1 In this context, we take circular economy to mean the industrial process in which every aspect of a product or 
service is considered as part of a production cycle, i.e. reusability is incorporated into the product from the design 
phase onwards, saving resources and generating as little waste as possible throughout the lifecycle of the product.  
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well as shared investments in new technologies (Miozzo & Dewick 2004). However, the lack of 

consistent collaboration networks and the sheer number of partners involved makes it challenging 

to manage and analyze the collaboration process (Ozorhon et al. 2014), and therefore little research 

has been done investigating innovative networks and their actual and potential impacts on 

sustainable development within the construction industry. 
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2 Innovation networks and Green Growth in construction  

Innovation has different meanings in different contexts and within different industries. At the basic 

level, however, innovation can be taken to mean the successful implementation of a new idea. 

Addressing the various levels on which innovation can occur in a business context, the Oslo Manuel 

(OECD), defines innovation as “the implementation of a new or significantly improved product (good 

or service) or process, a new marketing method, or a new organizational method in business 

practices, workplace organization or external relations” (OECD 2005). According to Slaughter 

(1998), innovation within the construction industry can happen at five different levels, categorized as 

incremental, modular, architectural, system and radical. At one end of the spectrum, incremental 

innovation indicates small changes based on existing knowledge, whereas radical innovation at the 

other end of the spectrum indicates technological breakthroughs that have the potential to alter the 

industry all together (Slaughter 1998). As has been outlined above, due to the nature of the 

construction industry, innovation is more often incremental rather than radical. 

Innovation has always been at the heart of business development as a way to gain a market 

advantage compared to competitors or reach new markets (e.g. Ireland & Webb 2007). With the 

Green Growth agenda and the focus on circular economic development in recent years, innovation 

has come increasingly in focus as a way to improve the environmental performance of products and 

services as well as businesses as a whole, through so-called eco-innovation (OECD 2010). The 

OECD defines green growth as “fostering economic growth and development, while ensuring that 

natural assets continue to provide the resources and environmental services on which our well-being 

relies” by investing in innovation “which will underpin sustained growth and give rise to new economic 

opportunities” (OECD 2011, 4). In the context of construction, Green Growth can thus be defined as 

enabling growth in the construction industry through the development and commercialization of 

resource efficient and environmentally friendly materials and methods, thereby creating a market for 

green construction. Among other things, recourse efficiency means high efficiency of energy and 

water use, appropriate use of land, use of environmentally friendly materials, and minimizing the life-

cycle effect of the building from design and construction to operation and recovery (Kibert 2013). 

Some scholars go further to argue that green buildings should not only refer to environmentally 

friendly materials and processes, but should be a holistic solution that aims at “reconciling the 

relationship between people, society and the natural environment” (Liu et al. 2013, 248). 

It is argued, that green growth can be achieved through the circular economy framework (European 

Commission 2015). In construction, this means planning for the reusability and multifunction of a 

material or a product in the very early stages of production. A report on the transition from a linear 

to a circular construction sector in the Netherlands proposes three main priorities: “Reducing the 

impact during the use phase, for both new construction and the existing supply af ter renovation; 

Optimizing and re-using the existing supply of buildings and infrastructure. Vacancy is currently the 

greatest inefficiency in the sector; Designing future buildings according to circular principles and with 

circular materials” (Circular Economy 2014, 39). The Bullitt Center in Seattle, USA provides an 

example of a green building built within a circular construction framework. In the design and 

construction process, 350 regularly used substances were excluded due to their damaging 

characteristics, and innovative systems were developed to reduce the environmental impact in the 

user-phase (e.g. capturing and filtering rainwater for drinking water and producing energy for building 

comsumption through solar panels). The building has a lifespan of 250 years and the façade allows 

for easy replacement and modification (Bullitt Center 2015). 
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Several incentives inspire construction companies to “go green,” one being the expanding market 

for green products and services. According to a 2013 study on advantages gained by green 

construction companies in the United States, the companies that had invested in green 

technologies and strategies gained higher economic profit and stronger revenue growth compared 

to the conventional companies. The study also found, however, that these green investments did 

not similarly reflect the stock price of the companies, thus slightly reducing the financial 

advantages (Lu et al. 2013). A previous study also highlighted energy savings, government 

regulation motivations, globalization influences and competitive advantages as important drivers of 

“going green” (McGraw-Hill 2009). 

2.1 Drivers of innovation within the construction industry 

Identification of needs 

Collaboration and innovation can happen at several levels in a construction context. At the supply 

chain level, van Bommel (2009) argues that there are three prevailing approaches for understanding 

the management of industrial supply networks: the technological/economical approach (networks 

driven by rational thinking and the exchange of resources), the inter-organizational approach 

(networks driven by relations between partners), and the complex systems approach (networks 

driven by situational and adaptive circumstances). The author argues that the latter approach 

captures the true nature of supply networks as emerging and managed by positive feedback, as 

oppose to negative feedback (regulation and monitoring). Thus, successful collaboration at the 

supply chain level, he argues, is a response to an acute need among the networking partners and 

result in concrete resources for innovation (knowledge, technology, financial capital) (van Bommel 

2009).  

Need also drives collaboration and innovation at the project level. In their analysis of innovation in 

the construction industry, Ozorhon and co-authors (2014) point to five phases that a construction 

project will go through in order to reap the benefits of the innovation process. The phases are: Need 

(often identified in response to problems faced during the project), Ideas (generated in a collective 

manner by the project team), Investment (often in R&D or consultancy), Innovation (the actual 

implementation of the innovative processes or technologies) and Outcome (to be measured and 

analyzed for further use by participants) (Ozorhon et al. 2014). Thus, identifying the need, developing 

the ideas and investing in the innovation all come before the actual innovation phase. 

Similarly, studying the nature of government initiated business networks and their influence on 

company innovation, Rubach (2013) found that the successful innovation network initiatives were 

“tightly connected to the participants’ needs and wishes.” This, she found, was a prerequisite for 

companies to actively participate and gain from the network activities (Rubach 2013, 19).  

Consumer demands 

Often, the identified needs are closely related to consumer demands. Companies are likely to 

innovate in order to meet present or future requirements of the consumers and the market. However, 

the investment-heavy nature of the construction industry means that construction is traditionally 

largely driven by price alone, thus greatly reducing the incentives for consumer-driven innovation 

unless directly related to price. The main customer of the construction industry is the public sector, 

and in most construction related tendering processes price is the single most important criteria, thus 

not creating an incentive for the industry to invest in innovative technology or business strategies 
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(Bygballe & Ingemansson 2012). The ability of the public sector to drive the market towards 

innovative and sustainable products and services is, however, an emerging focus area at the national 

level as well as the Nordic and EU levels (see e.g. Amann et al. 2014, Bergman et al. 2012, Renda 

et al 2012, and Clement et al. 2012). For instance, the EU Green Public Procurement Training Toolkit 

provides sector specific guidelines presenting relevant environmental selection criteria for public 

procurement personnel to incorporate into tenders in order to support a green market (European 

Commission 2008). 

Similarly, a report from the World Green Building Council (2013) highlights consumer demand as 

one the several drivers for greening of the construction industry, the main argument being that as 

investors and occupiers become more knowledgeable about environmental impacts of buildings, 

buildings with high sustainability ratings will have increased marketability. Other drivers highlighted 

in the report are reduced operation costs, workplace safety and risk mitigation (World Green Building 

Council 2013). 

Wandahl and colleagues (2011) point to the fact that some companies in the construction industry 

supply chain, such as producers of construction materials, have little to no direct contact with the 

actual end-user of their products and thereby all together lack access to the valuable user-driven 

feedback that can drive innovation. The authors argue that the best way to access such information, 

and thus identify entry points for innovation, is to engage in networks with other companies in the 

supply chain and thereby help create a link between producer and end-user (Wandahl et al. 2011).  

Networks and collaboration 

Although the construction industry is known for its lack of innovation in terms of investment in R&D, 

Miozzo & Dewick (2004) argue that the innovation process in the construction industry should rather 

be analyzed from a networks perspective (Miozzo & Dewick 2004). Similarly, Bygballe & 

Ingemansson (2011) notice that the perceived lack of R&D in the construction industry might be a 

reflection of differing definitions of innovation between the industry and the public sector. In their 

study of innovative processes in the Norwegian and Swedish construction industries, they found that 

the industry viewed innovation as something that occurs at the project level “in small steps” and in 

collaboration with others. Thus, rather than investing in new technology and knowledge through 

large-scale R&D projects, the construction industry is increasingly focused on processes and 

organizational arrangements, including how to handle new relationships with other actors (Bygballe 

& Ingemansson 2011). Further investigating the innovation logic in the construction industry, 

Bygballe & Ingemansson (2014) distinguish between exploration and exploitation in an innovation 

context and argue that the current challenge within the construction industry is to adopt new solutions 

found at the project level and exploiting them at the company and industry level (Bygballe & 

Ingemansson 2014). This was also pointed out by Doree and Holmen (2004) in their study of 

successful innovation in construction. They argue that the crucial point lies in the ability of companies 

to learn from project to project and to tighten intra-firm and inter-project couplings (Doree & Holmen 

2004). Investing in and utilizing internal and external networks is one way to foster this process. 

Some studies have shown a direct connection between inter-company collaboration and individual 

company growth. For example, comparing productivity levels and involvement in inter-

organizational networks among leading construction companies in five European countries, Miozzo 

and Dewick (2004) found that strong collaborative ties and relations between actors in the industry 

was the leading indicator of innovation and thereby productivity within the sector. In this context, 

collaborative ties refer both to informal collaboration and relationships formed through official 
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partnerships. Despite high labor and material costs, the Danish and Swedish construction 

industries had the highest productivity levels, something which the authors attributed to strong ties 

between contractors and subcontractors/suppliers (in Denmark) and universities and clients (in 

Sweden). In Denmark, the government was also viewed to play a significant role as an investor in 

collaborative networks e.g. through demonstration projects aimed at inventing and commercializing 

new technologies. However, many of the innovations developed during such projects were found to 

never go beyond the prototype due to the lack of financial viability without continued public 

financing (Miozzo & Dewick 2004). 

2.2 Impact of R&D-based innovation between construction 

companies 

R&D collaboration: when and where? 

Studies on the relationship between cooperation and innovation indicates that innovation is in many 

ways facilitated by cooperation, especially when such cooperation evolves around R&D activities 

(Belderbos et al. 2004). R&D collaboration between businesses is often organized as a contract-

based formal collaboration in consortia between two or several entities, where each business 

contributes with certain resources (knowledge, finances, infrastructure, etc.) to reach a common goal 

(Majewski 2004). 

Innovation also happens between companies indirectly through knowledge spillovers from external 

sources. In a study on the influence of clusters on the degree of innovation in individual companies, 

Baptista and Swann (1998) found that a company’s proximity to similar companies had a positive 

impact on the level of innovation within this company. They explain: “if region A has about 100.000 

more employees in a certain industry than region B, then a firm belonging to that industry and located 

in A will, on average, produce one more innovation per year than a similar firm located in region B. 

Firms located in clusters that are strong in their own industry are, therefore, considerably more likely 

to innovate” (Baptista & Swann 1998, 535). This relates to an ongoing discussion among scholars 

as to the importance of proximity for innovation. Whereas it is generally accepted that close proximity 

can aid collaboration (e.g. Koschatzky 1998), recent studies have sought to disprove the claim that 

proximity is a prerequisite for collaboration (Sapsed et al. 2005). Teixeira, and colleagues (2008) 

studied the collaboration between international low-tech SME’s and the influence of proximity in this 

context. They found that whereas companies within close proximity transferred mainly tacit 

knowledge, companies with low proximity transferred mainly codified knowledge. Based on their 

findings they argue that rather than proximity it is the attractiveness of a transaction, which drives a 

company to collaborate (Teixeira et al. 2008). In southwestern Norway, Fritjar and Rodriguez-Pose 

(2011) found that organizational proximity was of higher importance than physical proximity for inter-

company innovation. The authors conclude that international innovative networks thus can be a likely 

way to enhance innovation in the periphery (Fritjar & Rodriguez-Pose 2011). In a recent study also 

from Norway, Jakobsen and Loretzen (2015) found that companies in the peripheries actually are 

more likely to innovate through collaboration with other companies, both inside and outside their own 

industry, than those in the metropolitan regions. They found that the lack of near-by collaboration 

partners created a greater need for strategic collaboration with external collaborators (Jakobsen & 

Lorentzen 2015). 
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Whereas geographical proximity has traditionally been of great importance for inter-company 

collaboration, this seems to be less true in recent year. This can likely be attributed to the growing 

availability of information and communication technologies (ICT). Recent studies show that the use 

of e-business platforms is enhancing collaboration and interoperability between physically dispersed 

companies, not only through higher levels of dematerialization and management efficiency but 

increasingly through collaboration tools and knowledge communities (McAfee 2006). This is also 

increasingly true in construction. Costa and Tavares (2012) describe a general trend towards 

increased use of ICT, such as web-based collaborative platforms and buildings information modeling 

(BIM), the latter providing an integration of “all life cycle information in rich 3D models, connecting 

the supply chain and supporting all the actors along the entire life cycle of projects” (Costa & Tavares 

2012, 388). This, the authors claim, is the characteristics of a new paradigm in construction, which 

is founded on interoperable collaborative e-business environments capable of supporting integrated 

project delivery approaches. They argue, however, that this new paradigm will require constantly 

updating platforms in order to be competitive on the expanding market (Costa & Tavares 2012).  

Impact of R&D collaboration 

Although few studies have investigated the impact of inter-company R&D collaboration on the 

individual company, several studies highlight the overall gains from such collaboration.  

Collaborative R&D projects have an overall positive impact on company growth, especially in high-

tech and high-growth start-up companies, where R&D is seen to enable exploitation of external 

knowledge (Stam & Wennberg 2009). What kind of partner the business is collaborating with seems 

to influence what kind of impact the business experiences. Distinguishing between different types of 

R&D collaboration among Dutch innovating firms, Belderbos and colleagues (2004) found that 

cooperation with suppliers result in reduced costs and increased labor productivity while cooperation 

with universities result in the creation of new products. Competitor collaboration was found to result 

in both kinds of impact, thus providing the greatest possible benefit (Belderbos et al. 2004).  

Investigating the effects of collaboration in projects on construction project performance, Löfgren 

and Eriksson (2009) found that collaboration had a significant positive effect on quality and cost of a 

project. They also found, however, that using collaboration tools (e.g. joint objectives, joint IT-

database, joint risk management, etc.) were not necessarily indicative of successful collaboration. 

This the authors attribute to the focus on price and authority in the construction process, which makes 

it difficult to foster a collaborative spirit, in spite of various tools and collaborative approaches. Thus, 

creating a culture of collaboration was seen as more crucial to innovation than tools and strategies 

(Löfgren & Eriksson 2009).  

Although R&D collaboration has the potential to enhance individual company knowledge, skills and 

performance through spillovers between companies, this is not always the case, especially when 

collaborative partners are competitor in exiting product markets. Majewski (2004) found that 

competing companies in a collaborative consortium are likely to outsource their collaborative R&D 

in order to avoid supplying their competitors with confidential know-how. This presents a dilemma 

for companies collaborating on R&D. “On the one hand, eliminating duplicative spending lowers the 

costs of innovation and frees up resources to spend elsewhere. On the other hand, enabling 

spillovers invites not only shirking but also deliberate efforts by collaborative R&D participants to 

appropriate their partners’ technology.  How firms structure R&D agreements to avoid unintended 

spillovers and free-riding while achieving the benefits of collaborative R&D is an open question” 
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(Majewski 2004, 1). Open R&D collaboration that allows for innovation and free movement of ideas 

and knowledge thus seem to require a trust relationship between partners.  

If R&D collaboration is carried out in a truly collaborative fashion, however, it does have the potential 

to contribute significantly to the growth of the partners involved and even allow partners to reach 

new markets or develop new business models, as shown in the two examples below.  

2.3 Role of networks in green construction 

In the context of green construction, collaboration becomes increasingly beneficial and necessary. 

Green buildings have stricter and more specific requirements than conventional buildings and most 

companies within the construction supply chain have little experience managing such projects. This 

often leads to conflicts and difference in priorities among stakeholders, e.g. relating to cost, material 

use, buildings performance etc. A study investigating the impact of green construction on 

collaborative work among construction stakeholders in China found four types of conflicts among 

TROLDTEKT, ACOUSTIC PANELS, DENMARK 

The Danish producer of acoustic panels, 
Troldtekt, use all natural materials in their 
production (cement and wood), and the 
company has long recommended that used 
panels be sent to recycling stations for 
material recovery at the end-of-life. However, 
in the renovation or demolition process, all 
materials are most often sent to the landfill, 
making good materials go to waste. Wanting 
to explore the likelihood of establishing a take-
back service of their used products from 
consumers, Troldtekt went into a collaborative 
R&D partnership with their cement supplier, 
Aalborg Portland, in order to research the 
possibilities for recycling the old acoustic 
plates. Results from the first phase of the 
project show that the old cement can go 
straight into the production of new cement, 
while the wood can be used to fuel this 
production process, thus replacing precious 
fossil fuels. This new business model would 
mean a potential environmental and financial 
gain for the company as well as enhance its 
position on the green construction market. 
The next phase of the project, which is partly 
financed by the Danish Business Authority, 
will focus on establishing the logistical set-up 
for the take-back service. The project will be 
concluded in the fall of 2015.  

See more at http://www.troldtekt.com/en and 
http://groenomstilling.erhvervsstyrelsen.dk/ca
ses/667279 

ENTRA, REAL ESTATE, NORWAY 

The Norwegian real estate company, Entra, is 
one of Norway’s leading companies in 
developing and managing efficient buildings. 
Together with other major players in the 
Norwegian building sector, Entra established 
the Powerhouse partnership in 2011. The 
partnership aims to develop and implement 
green energy solutions in construction and 
building management through the concept of 
energy positive buildings. The goal of the 
partnership has been to research the 
possibilities for energy positive housing in 
Norway, using existing buildings as a testing 
ground. In 2014, the partnership finished the 
first energy positive building: an office building 
built in the 80s was transformed into an 
attractive and energy-efficient construction 
that not only requires 90% less energy than 
before but also produces an excess of energy 
through solar panels. Entra estimates that the 
energy positive building projects have helped 
reduce the energy consumption in the 
company’s buildings from an average of 230 
to 190 kWh/m2/year.  

 

 

 

See more at http://entra.no/ , 
http://www.powerhouse.no/en/ and 
http://www.bygg.no/article/1183431 

http://www.troldtekt.com/en
http://groenomstilling.erhvervsstyrelsen.dk/cases/667279
http://groenomstilling.erhvervsstyrelsen.dk/cases/667279
http://entra.no/
http://www.powerhouse.no/en/
http://www.bygg.no/article/1183431
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stakeholders in green construction projects. Asymmetric information conflicts arising from different 

stages of stakeholder involvement; value conflicts arising from differentiating business strategies 

among stakeholders; recognition conflicts arising from lack of knowledge among stakeholders 

concerning terminologies and technologies; and design variation conflicts arising from differences in 

prioritization of design and function. The study thus concluded that collaboration is needed to a 

higher degree in green construction compared to conventional construction projects and went on to 

identify several likely strategies to help facilitate the green construction process, including strategic 

alliances between stakeholders and communication enhancement (Liu et al. 2013). 

Ozorhon and colleagues (2014) found similar results in their case study of an award-winning 

sustainable construction project in the UK. The study found that barriers to innovation and 

sustainable solutions (such as lack of familiarity with technologies and perceived costly investments) 

were largely overcome through a thorough integration of project participants. The integration process 

further lead to increased transparency between the participants and enabled knowledge exchange 

and the adoption of innovations (in this case MMC and lean principles) (Ozorhon et al. 2014). 

Previous research also highlights coordination and collaboration in the design and production 

processes as a prerequisite for green construction innovation (e.g. Holmen et al. 2005; Gann & Salter 

2000). 

Although several drivers can be identified when investigating the development of sustainable 

innovation in construction, collaboration and networking seem to play a dominant role. This was one 

of the findings in Bossink’s (2004) investigating of the drivers of sustainable innovation among ten 

Dutch construction projects. Bossink identified four drivers of construction innovation in the context 

of concrete projects: environmental pressure, technological capability, knowledge exchange, and 

boundary spanning. Especially the latter two drivers relate to the creation and utilization of innovation 

networks, with knowledge exchange representing “the development and sharing of knowledge and 

expertise in and between organizations that is needed to innovate”, and boundary spanning 

representing “the capacity of institutions and organizations to co-innovate with other institutions and 

organizations” (Bossink 2004, 334). According to the author, all four innovation drivers were used by 

the companies involved in the study in order to innovate in the field of sustainability. Those related 

to networking and the development of technology, however, were analyzed to be more proactive and 

innovative in nature, whereas the environmental pressure driver simply prompted companies to react 

to the latest regulations and restrictions set by the government, thus being passive in nature (Bossink 

2004). Similarly, Keast and Hampson (2007) found that the Australian construction industry 

increasingly has turned away from linear development models, often depending on publically funded 

research institutions, and instead invested in inter-organizational and cross-sectorial networks, 

allowing them to bring together key stakeholders and manage the increasing flow of information and 

resources necessary to enhance innovation (Keast & Hampson 2007).   

However, governments and public institutions still play a significant role in enhancing green and 

sustainable construction solutions. This is especially the case when dealing with cross-sectorial 

challenges, such as climate change and city planning. According to Nielsen et al. (2009), the 

successful handling of increasing amounts of rainwater in Denmark in recent years through the 

development and implementation of large socio-technical systems has in part been due to 

multidisciplinary networks. The authors argue, that the new challenges posed by large-scale 

changes in weather patterns affect every aspect of the urban environment and therefore calls for an 

integrated approach. Furthermore, through innovative solutions these challenges can be 

transformed into possibilities for positive development, both at the business and the community 
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levels. For instance, used in the right way, the large excess of rainwater can potentially add 

biodiversity to the urban landscape through the involvement of parks and city squares, thereby 

improving the human experience of the urban area. This, however, requires significant collaboration 

between the various municipal departments, actors in the construction industry as well as citizens 

(Nielsen et al. 2009). 
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3 State of the art: greening the construction industry 

through innovation networks  

Throughout the literature, innovation networks are 

mentioned as a likely “key” for unlocking the 

potentials for innovative sustainable development 

within the construction industry. 

In the UNEP report, “Greening the building supply 

chain”, published in 2014, the authors point out that 

whereas the need for green buildings and energy 

efficient use of buildings is increasingly recognized, 

less attention is focused on resource efficiency in 

the supply chain. The report underlines the 

importance of supporting and involving the 

established industry- as well as government-led 

networks within the industry when it comes to 

establishing common standards for environmental 

performance and demonstrating innovative 

solutions. The UNEP Sustainable Buildings and 

Climate Initiative (SBCI) is proposed as a key 

organizer of national and regional networks in this 

regard (Antink et al. 2014).  

So far, very little research has focused on the 

function of official business networks and their 

actual impact on the enhancement of green growth 

and innovation within the construction industry. 

Despite the lack of scholarly work on the subject, 

innovative and green networks do exist in the 

construction industry, and at a growing rate2.  

The nature of the networks vary, as do their 

innovative character and their subsequent potential 

environmental impacts. Some networks are initiated 

by the industry itself and tend to focus on concrete 

challenges and the development of R&D 

collaboration. Other networks are initiated by public 

entities with the main purpose of creating a platform 

                                                
2 See the appendix for list of Norwegian green innovation construction networks 

The Research Centre on Zero Emissions 

Buildings (ZEB), Norway 

 

ZEB is a national research center managed 
by the University in Trondheim, NTNU, and 
the independent research organization 
SINTEF. With members from the entire 
construction value chain, ZEB has a holistic 
approach to construction research. The goal 
of the center is to facilitate the elimination of 
construction related greenhouse gas 
emissions through innovative research. The 
main activities include the development of 
competitive green products and solutions for 
existing and new buildings in order to pave the 
way for zero-emission buildings.  

Network members engage in R&D activities in 
established laboratories and through pilot 
projects that bridge the gap between research 
and applied solutions. 

ZEB is an example of a national network 
initiated and run by knowledge institutions 
focusing on R&D. 

http://www.zeb.no/ Symbiosis Center, Denmark, 

Symbiosis Center in Denmark is a regional 
center of expertise on industrial symbiosis. 
The center aims at helping businesses 
interested in creating local symbioses with 
other businesses in order to turn waste or bi-
products into valuable resources for new 
production. The center provides knowledge 
and tools and aids businesses with the 
identification of available resources as well as 
relevant symbiotic partners.  

Industrial symbiosis is mostly favored 
between businesses within close proximity of 
one another, and the Symbiosis Center is 
therefore a regional center operating in three 
municipalities in Region Zealand, Denmark. 

Symbiosis Center is an example of a regional 
publically initiated network focusing on a 
specific kind of innovation (industrial 
symbiosis). 

http://www.symbiosecenter.dk/ 

http://www.symbiosecenter.dk/
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for knowledge sharing and raising awareness 

through events. Similarly, the geographical scope of 

the networks vary from local, regional, national and 

international. 

No comprehensive analysis has been done as to 

the actual impact of these and other green 

networks, and little information is available for more 

than a superficial investigation (e.g. promotional 

material and yearly reports). However, based on the 

available information, it seems that the number of 

concrete technologies, projects and solutions 

coming from stakeholder led networks generally 

surpass those from publically initiated networks. 

Also, networks with concrete goals and tasks seem 

to facilitate greater collaboration activities than 

networks aimed at “sustainability.”  

The Norwegian Research Centre on Zero Emission 

Buildings (ZEB), which is initiated by knowledge 

institutions and aims at developing new solutions for 

zero-emission houses, is an example of the former. 

During the five years since its establishment, the 

network has succeeded in fostering collaboration 

between knowledge institutions and industry and 

produced concrete technologies and solutions at 

the project level ready for further implementation at 

the commercial level (ZEB 2014). Also, the Danish 

Symbiosis Center, which is a network focusing on  

 

Canada UK Sustainable Building Network 

(CUKSBN), international 

 

CUKSBN is a publically initiated network 
addressing challenges faced by the green 
building sectors in Canada and the UK. The 
network encourages collaboration and two-
way trade and investment between academia 
and the industry.  

The networks functions as a source of 
information, hosting events and competitions 
related to green construction. 

CUKSBN is an example of an international 
publically initiated network focusing on 
stakeholder collaboration. 

http://cuksbn.org/  

BYG Network, Denmark 

 

With representatives from the whole supply 
chain, including the largest construction 
companies in Denmark, BYG Network aims at 
turning the Danish construction industry into a 
leader and first mover in sustainable 
construction. The network will discuss 
possibilities for enhanced sustainable 
methods, materials and procedures in the 
construction industry.  

The network is facilitated by the Danish 
Architecture Center, which is part public and 
part private, allowing it to bring forward ideas 
and recommendations identified by the 
participating partners at the ministerial level. 

BYG Network is an example of a national 
industry initiated network focusing on 
knowledge exchange and collaboration 
between companies as well as identifying 
possible governmental facilitation. 

http://www.dac.dk/da/service-
sider/presse/2015/nyt-netvaerk-samler-
byggebranchen/  

 

World Green Building Council, 

International 

 

The World Green Building Council is a 
network of national green building councils 
around the world. The councils are member-
based organizations that seek to support 
industry leaders in transforming the local 
building industry toward sustainability. 

The councils provide tools and information for 
members and hosts events to bring attention 
to the potential for a green construction 
industry. 

The World Green Building Council is an 
example of an international inter-
organizational network focusing on 
collaboration among industry stakeholders. 

http://www.worldgbc.org/  

http://cuksbn.org/
http://www.dac.dk/da/service-sider/presse/2015/nyt-netvaerk-samler-byggebranchen/
http://www.dac.dk/da/service-sider/presse/2015/nyt-netvaerk-samler-byggebranchen/
http://www.dac.dk/da/service-sider/presse/2015/nyt-netvaerk-samler-byggebranchen/
http://www.worldgbc.org/
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the facilitation of one particular type of innovation, is able to showcase several concrete results from 

the networking activities, including the establishment of several industrial symbiosis involving 

construction industry companies.   

However, the perceived and actual impacts of green innovative networks in the construction sector 

need to be thoroughly analyzed in order to make any claims as to the effectiveness of one type of 

network over another. 

Although many of the largest construction networks focus on R&D with no specific attention to 

environmental considerations, such concerns are often a part of network activities through the 

formation of sub groups and discussion fora, largely driven by the increasing focus on the subject 

of sustainable development at the government level and among the public. 

 

 

 

 

 

 

 

 

 

Green Construction Alliance, Norway 

Green Construction Alliance is the largest 
construction network focusing on environmental 
improvements in the construction sector in 
Norway. The network facilitates knowledge 
sharing between members and engages in 
dialogue with the government on issues of 
environmental concerns in the construction 
sector. 

Construction companies must live up to certain 
minimum criteria to obtain membership and 
must make environmental data available for the 
network administration. 

Green Construction Alliance is an example of a 
national industry-initiated network focusing on 
common environmental standards and quality. 

http://byggalliansen.no/ 

 

Powerhouse, Norway 

 

Powerhouse is a collaborative network 
surrounding the development of energy 
positive houses. Several large Norwegian 
construction companies take part in the 
collaboration. So far, two buildings owned by 
one of the participating companies have been 
transformed into energy positive houses.  

The goal of the network is to collaborate on 
developing state-of-the-art materials and 
technologies as well as prove the commerzial 
possibilities of the energy positive house 
concept in Norway. 

Powerhouse is an example of a national 
industry initiated focusing on a specific kind of 
innovation (energy positive houses) 

http://www.powerhouse.no/en/  

Green Construction Alliance, Norway 

Green Construction Alliance is the largest 
construction network focusing on 
environmental improvements in the 
construction sector in Norway. The network 
facilitates knowledge sharing between 
members and engages in dialogue with the 
government on issues of environmental 
concerns in the construction sector. 

Construction companies must live up to 
certain minimum criteria to obtain 
membership and must make environmental 
data available for the network administration. 

Green Construction Alliance is an example of 
a national industry-initiated network focusing 
on common environmental standards and 
quality. 

http://byggalliansen.no/ 

http://www.powerhouse.no/en/
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4 Close up: two Nordic examples of innovation 

networks 

 

The following pages provide two examples of Nordic government-initiated/funded networks focusing 

on sustainable construction through collaborative projects across all actors in the construction 

industry. The two networks are the innovation network for sustainable construction, InnoBYG, in 

Denmark, and the network for sustainable construction and management, Nätverket för hållbart 

byggande och förvaltande (NHBF), in Sweden. The information is derived from qualitative interviews 

with network managers. 

4.1 InnoBYG 

Background and organisation 

InnoBYG is a Danish innovation network for 

the construction industry with the purpose of 

stimulating innovation within the industry 

through facilitation of knowledge sharing and 

collaboration among network members. The 

network was initiated by the Danish 

Technological Institute based on a tender 

from the Danish Agency for Science, 

Technology and Innovation under the 

Ministry of Higher Education and Science. 

The Agency finances a total of 22 innovation 

networks as part of the program Innovation 

Networks Denmark and network funding is 

allocated in four-year intervals. In 2014, 

InnoBYG received a new four-year funding 

allocation running till summer 2018. 

The network is organised with a partnership, a steering committee, a management group and a 

secretariat. The partnership is comprised of five Danish research institutions that all have access to 

government funding through the establishment of projects in collaboration with businesses or 

facilitation of activities that involve businesses (e.g. conferences). The steering committee have 

actors from several levels represented, including the Danish government, businesses, trade 

associations and research institutions, and deals with the strategic development of the network. The 

management group is comprised of project leaders from ongoing projects and aims at ensuring 

relevance of projects to the strategic goals of the network as well as relevance of network activities 

to ongoing projects. The network secretariat is run by the Danish Technological Institute, which is 

an independent research institution identified by the Danish government as one of nine GTS 

(approved technological service) institutes. The institute is thereby partly financed by the Danish 

Government. The secretariat deals with the day-to-day running of the network and planning of 

activities. 

NETWORK FACTS 

• Established in 2010 based on a tender from the 
Danish Agency for Science, Technology and 
Innovation (the Ministry of Higher Education and 
Science) 

• Focused on creating, gathering and utilizing 
knowledge on resource efficiency and 
sustainability across industry actors and clients  

• Financed by members and the Danish Agency for 
Science, Technology and Innovation  

• Managed by the Danish Technological Institute 
(independent research institution) 

• Accepts all actors interested in sustainable 
construction 

www.innobyg.dk   

http://www.innobyg.dk/
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InnoBYG is the only Danish network where all actors in the construction process are represented. 

The network has 326 members. Network members are expected to co-finance the network, either 

through membership fees or through the use of an average of 55 man-hours annually for network 

activities.  

4.2 Nätverket för hållbart byggande och förvaltande (NHBF) 

Background and organisation 

NHBF is a network collaboration between the 

government of Umeå, the local construction 

industry and relevant organizations with the 

overall goal of turning Umeå into a world 

leader in sustainable cold climate housing. 

The network aims at creating a market for 

sustainable construction and real estate 

management, creating action in all links of the 

construction and real estate management 

chain, and contributing to a faster 

changeover to new technology. The network 

was initiated by the municipality based on 

previous collaboration with local construction 

businesses on issues of energy efficiency. 

The process of establishing the network was 

facilitated by the Swedish consultancy firm 

Esam, who specializes in sustainable 

development. 

 

The network is organised with a steering committee, an 

administration and a network management. In order to 

enhance the network’s ability to make concrete changes 

towards a sustainable construction sector, all parts of the 

construction chain are represented in the steering 

committee. This includes the municipality (planning and 

legislation), building developers (project development), 

construction companies and suppliers (construction), real 

estate businesses (building management), university and 

research institutions (training) and financial institutions 

(the market) (see figure 1). The steering committee plans 

the network meetings and coordinates network activities. 

The administration deals with network finances and is 

located within the municipality. The network is managed 

by a consultant from Esam whose main job is to facilitate 

collaboration between network partners and ensure a 

productive network process that reflects member 

expectations.  

NETWORK FACTS 

• Established in 2008 by industry actors and the 
municipality in Umeå in collaboration with a 
private consultant 

• Goal is for the Umeå region to become leading 
in sustainable construction and real estate 
management in cold climates 

• Focused on enhanced collaboration 
throughout the construction chain in order to 
create a smooth transition to a sustainable 
construction industry  

• Financed by members and the Swedish 
Energy Agency (project funding) 

• Managed by a private consultant and the 
municipality  

• Accepts all regional actors interested in 
sustainable construction 

                 www.hallbarahus.se  

Figure 1: The construction chain (NHBF website) 

http://www.hallbarahus.se/
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The network currently has 60 members and is financed partly through member fees and partly 

through national and EU funding programs. The membership fee varies depending on the number 

of employees in the business or organisation, from 2,500 to 30,000 SEK/year. For businesses and 

organisations with less than five employees, membership is free. In 2014, the network received 0.5 

million SEK in member fees.  

4.3 Themes from interviews with network management 

Defining goal and scope 

Both InnoBYG and NHBF underline the importance of basing network goals and scope on the needs 

and wants identified among potential network participants. Thus, no matter how the network is further 

organised and developed, the success of such further endeavours will rely on the quality of the 

foundation of network goals. 

InnoBYG is a national network, which has both advantages and disadvantages. One major 

advantage is that trade associations are interested in being part of the network, since it covers actors 

throughout the country and can form a platform for communication and discussion amongst 

otherwise competing actors. The presence of “big players” like trade associations makes the network 

more influential in large-scale industry questions, which further entices actors across the construction 

chain to part take in network activities. There is a sense of having available all necessary resources 

to actually innovate and create positive change in the construction industry. By having five of the 

largest construction-related trade associations as members in the network, the network can 

effectively reach 80-90% of construction businesses in Denmark. The network is widely used as a 

political voice for the construction industry to enter into dialogue with the government. On the other 

hand, the national scope of the network makes it further removed from the reality and day-to-day 

activities of smaller actors, especially SMEs.  

NHBF is a regional network with a clear foundation in local issues first defined by construction 

industry actors before the network was established. The goal of the network has been to take the 

industry discussions a step further from concrete issues (e.g. what to do about rising energy prices) 

to broader questions of sustainability in the construction sector as a whole and to foster innovation 

through collaboration between the various actors. In NHBF they see the regional scope to be most 

beneficial in this regard; big enough to bring together diverse network members and raise strategic 

questions, and small enough to remain focused on local context. It has been a priority from the 

beginning to ensure participation from all relevant actors, including e.g. legislative authorities and 

real estate managers. The underlying assumption is that stakeholders need to be able to understand 

and engage with the different parts of the system in order to actively influence the system and strive 

towards sustainability. If one actors is not present in the network discussions, it creates a bottleneck 

for further development. 

What a successful network is will thus depend on the goal and scope of the network. If the wished 

for effects are to improve the course of the construction industry as a whole towards more 

sustainable processes and projects, a national level network with members from trade associations 

and government is beneficial. If on the other hand the main goal is to enhance sustainability in 

concrete projects in a specific region, a localized network that engages local companies and aids in 

identified issues and possibilities will be more appropriate. A mix of the two is also possible and 

currently the InnoBYG management is trying to come up with ways to bridge the strategic and the 

concrete by planning activities especially designed to benefit companies in their local setting. The 
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InnoBYG management also highlighted the importance of connecting a regional or local network to 

the national and international level in order to take network discussions and project possibilities “one 

step up”. Thus, whereas national networks can become too general, local or regional networks can 

become too specific to the local context, i.e. there are limits to the number of projects and 

collaborations possible between a set number of local actors. InnoBYG has been approached by 

several regional networks that have reached this “limit” and that need a bigger network in order to 

gain access to different collaboration partners and knowledge about the newest technology. 

A successful network management set-up is similarly dependent on the goal of the network. Both 

InnoBYG and NHBF argue for a neutral network facilitator, i.e. an actor that is not directly financially 

or politically invested in network outcomes, since this helps create an open arena for collaboration. 

If the network has a strong focus on R&D, a research or knowledge institution can be appropriate as 

secretariat or network management, as is the case with InnoBYG. However, such institutions can be 

seen as somewhat far removed from the reality of businesses. The establishing process as well as 

the network management of the NHBF network has been performed by an outside consultant with 

specialization in business and organisational processes and sustainability. A consultant was chosen 

instead of a research institution or the municipality to ensure neutrality as well as in-depth knowledge 

of the market. The municipality actively opted out of managing the network and chose instead to be 

in charge of administration. This is considered to be of high importance to the creation of an open 

forum for collaboration. Earlier, some companies expressed concern about the agenda of the 

municipality and certain figures in leading roles within the municipality. With an outside facilitator, 

the municipality is an equal network member with equal responsibility to express expectations and 

wishes for network outcomes. 

Both networks have small management units with 1-2 staff. This is intended to minimize the 

bureaucratization of the management process and to ensure that the networks only serve to facilitate 

networking between members and not to uphold employment for management staff.  

Engaging network members 

At the very get-go it is important to engage future network members and ensure that network goals 

and activities are relevant to the target group. As part of becoming a member in NHBF, businesses 

and organisations are required to fill out a letter of intent indicating what they are willing to put into 

the network (time and resources) as well as what they expect to be able to gain from participating in 

the network. This indicates to network management what members are “defensive” in their 

participating, i.e. reluctant to share information and sceptical of network outcomes. Whereas it has 

been somewhat challenging to get such documents form network members, it has proved important 

in further developing goals and scope of the network based on actual input from network members. 

Participating in network activities can be time consuming and it is of outmost importance that 

members find the network activities relevant for their specific context. This is especially so for SMEs 

that often have little to no resources allocated for R&D. The InnoBYG network has a strength in this 

regard, since they have access to project funding through the network partnership. The five research 

institutions provide a strong incentive for businesses of all sizes to engage in a network setting 

because there is a very real potential for gaining access to public funding for R&D projects. The 

InnoBYG network also facilitates “match-making” events where companies can find potential 

partners for future innovation projects, and these events have been very successful. Similar activities 

are also done in the NHBF network with equally positive results. 
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According to the NHBF network, it is important that network activities are hands-on and give concrete 

input to relevant issues and that network members experience that they can gain from participating 

in network activities, i.e. a business potential. It is the experience of the network management that it 

generally takes much time for members to trust that they will benefit from the network – and that 

seeing is believing. In the beginning, some members were concerned that a network focused on 

sustainability would have a narrow minded focus on environmental considerations, e.g. that 

everyone should start building wooden houses. Whereas the previous ad-hoc collaborative meetings 

between actors had focused on energy, which has a very clear financial potential, a network focusing 

on sustainability seemed to lack concrete applicability. Reaching a common ground has taken a lot 

of time and efforts but slowly network members have begun to see the potential and usability of such 

a focus. In 2014, the network formed a definition of sustainability to guide their further work. 

Furthermore, it is becoming increasingly obvious that competences in sustainable construction 

solutions comprises a competitive advantage for construction industry actors due to increasing 

environmental and social demands in tenders and among the general public.   

Both networks have positive experiences with bringing together actors that are otherwise not 

commonly in the same environments. In InnoBYG, new project collaborations have started simply 

by two otherwise unfamiliar actors sitting next to each other at a network meeting. The NHBF network 

has found field-trip activities to be very effective, both because they provide concrete knowledge and 

inspiration from other actors in similar contexts, and because they “force” network members to spend 

time together in an unofficial setting, where they are able to share ideas and get to know each other 

at a personal level. 

Other network activities include monthly network meetings, breakfast meetings, conferences and 

seminars. 

Collaboration and communication 

Both networks aim at enhancing collaboration between actors in an industry that is traditionally very 

fragmented and where different actors have vastly different agendas. In the traditional tendering 

process where price is usually 60% or more of the award criteria, project bids are often unrealistically 

low on price. Instead of reflecting the actual cost of the project, the bidder expects to be able to 

regain lost profit by adding additional costs to any changes in the construction process. Both parties 

expect this process, but there is no control over actual costs from the onset of the project. Also, 

whereas one party tries to keep costs down, the other party is to some extent doing the opposite in 

order to cover actual building costs. This way of conduction business creates a hostile environment 

where the parties are trying to outsmart one another rather than collaborate. According to the NHBF 

management, this has been a significant barrier to innovation and collaboration across stakeholders 

and has therefore been a focus of network activities. The network has facilitated workshops on the 

“partnering” concept, which aims at transforming the tendering and construction process into 

focusing on true collaboration. The tender is typically more focused on main functions rather than 

price and any obstacle encountered along the construction process is dealt with in collaboration. The 

construction companies know that they will have the appropriate profit from the project and are 

therefore equally interested in finding the most effective and innovative solutions so as to finish on 

time and ensure a successful outcome of the process. 

For the NHBF network, it has been of outmost importance to secure both transparency and credibility 

of the network. With a general construction culture of keeping plans and numbers confidential as 

well as a local history of mistrust between certain actors in the construction industry and the 
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municipality, creating an arena for openness and collaboration has required much work. It is the 

experience of the network management that the earlier scepticism has decreased and that being up 

front with expectations as well as limitations has paid off. One way to reach both transparency and 

credibility has been for the NHBF network manager to enter into dialogue with each and every 

network member concerning their specific interests and constraints. This has largely been possible 

due to the relatively small size and restricted geographical scope of the network. As a national 

network, the InnoBYG management has had limited possibility to be in direct communication with 

individual businesses, but has been able to reach out to potential network members at the local level 

through regional business networks and associations. More localized communication efforts and 

activities are planned in the future, but since such activities are somewhat outside the scope of the 

network, funding still needs to be secured.      

The InnoBYG network is involved in various regional networks throughout Denmark as well as a 

handful of international networks. This keeps network themes up to date and makes possible 

interesting excursions. The NHBF network is less involved in other networks and not currently at the 

international level. Part of the reason is that many of the regulations governing construction are 

national and that certain approaches or solutions only work within a given national context. However, 

they see the potential for international collaboration, especially in relation to EU funded projects. 

Future work and goals 

In the InnoBYG network, much work has been done to establish an effective platform for 

collaboration and R&D, but most network activities have focused on the strategic level and it is 

recognized that especially SMEs located outside the capital need more enticement to participate 

actively. Further work needs to be done in order to make network participation relevant for 

companies with limited resources and expertise specific to a defined part of the construction process.  

Although the NHBF network has improved openness and collaboration between the various actors 

in the municipality, there is still improvements to be made in this regard. Ideally, members would 

contribute with detailed information about past and current projects, focusing on where ambitions 

were met and where they were not met. Especially the latter can showcase possibilities for innovation 

and knowledge sharing. However, there is currently a reluctance among members to share such 

information in network settings. This is likely both connected to the culture of the construction 

industry where actors generally keep information confidential, as well as a general societal trend of 

quantity over quality. In most construction projects time has not been set aside to evaluate on the 

process. Rather, new projects often begin before the old projects are completed. Research 

institutions have the capacity to do thorough evaluations but they are both costly and time 

consuming. It is likely that the municipality can be a first mover in a network setting by conducting 

evaluations of past projects where good practices and improvements can be identified and discussed 

for the gain of all participating partners.   

Recommendations and considerations for the Østfold region 

- It is beneficial to do a “test” with a couple of businesses and organisations to try out a 

network set-up and predefine goals and scope. Both businesses and authorities should be 

part of this process.  

- It is important that the Østfold region specifies the background for wanting to establish a 

network. With the region being a considerable developer, it has a certain weight when new 

requirements or evaluation criteria are launched. Thus, stating that the region wants to see 

more inter-actor collaboration in bids or even requiring a certain amount of collaborating 
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partners in construction sites sends a strong signal to construction companies and provides 

a real incentive for them to join an innovation network.  

- Similarly, it is important for the region to make clear that a network is not a guaranteed 

project generator. The outcome of ones participation is tightly connected to the input in 

terms of time and resources as well as ones willingness to share information and 

experiences. 

- Evaluation processes can produce useful information that leads to discussions on 

innovation potential. It is crucial that the network aims at creating an environment where 

such evaluation can take place and where the network set-up is viewed as transparent and 

“safe”. 

- For local or regional networks that have a limited access to new knowledge and outside 

resources, it is important to ensure collaboration with national networks and in the 

Norwegian context Sintef would be relevant. Also, it can be beneficial to connect to other 

networks or institutions with slightly different focus, such as Tretorget. 
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5 Discussion and perspectives 

Types of networks 

Reviewing the literature, it becomes clear that inter-company collaboration has proven to be an 

efficient way for companies to innovate and enhance sustainable development within the 

construction industry. It also becomes apparent that networks can facilitate this collaboration. 

However, it further becomes clear that networks refer to several distinct forms of collaboration. Thus, 

in the literature reviewed above, three types of collaboration emerge: supply chain collaboration; 

project-based collaboration; and collaboration in constructed networks. 

Supply chain collaboration refers to the relationship a company develops with its suppliers in order 

to make the supply of products and services efficient and successful. In the construction industry 

where several stakeholders influence the construction process and where no one entity has control 

over the process in its entirety, supply chain collaboration is of importance to the individual actor, but 

does not seep through to the collaboration between actors and thus does not influence the 

construction process at large.  

Project-based collaboration refers to collaboration between actors that are actively engaged in the 

construction process at the project level, e.g. architects, engineers, contractors and consultants, 

either on-site during an actual construction project or in an established R&D project between two or 

more companies for a certain length of time. The literature shows that innovations are likely to occur 

at this level, but that any lessons learned from this process is challenging to bring to the company or 

industry levels.  

Collaboration in constructed networks refers to strategic collaboration organized in a formalized 

network setting with clearly defined goals and structures. This kind of collaboration can further be 

divided into at least two types of networks based on purpose and management. For instance, while 

some networks are initiated by actors in the industry in order to solve certain problems or develop 

certain technologies, other networks are initiated and financed by government authorities and aim at 

bringing together several actors within the industry to share knowledge.  

Transformation of knowledge 

The literature raises the question of how to successfully transfer knowledge from the project level to 

the company and industry levels. Thus, in a fragmented industry where collaborations often end after 

the end of a given project, how can the companies transform knowledge learned at the project level 

in order to be able to integrate it into the company and future projects with new collaboration 

partners? Or in the terminology of Bygballe & Ingemansson (2014), how can knowledge and 

experiences from the exploration phase be exploited at the company or industry levels? 

This question reveals a potential for further research on the subject as well as investigations 

concerning the appropriate use of networks to facilitate this process. The question becomes at what 

level collaborative networks are most successful in fostering innovation and bringing about 

sustainable development in the construction industry and what roles governments and authorities 

can and should play in this process. Could government initiated innovation networks facilitate this 

transformation of knowledge? 
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Potentials for government initiated innovation networks in Norwegian construction 

In Norway, the government plays an important role in supporting networking activities through 

financing R&D projects and managing collaborative networks. However, the literature indicates that 

such networks are often less effective in promoting knowledge that actually innovates the industry 

than are industry-led networks. Therefore, the role of these networks and the concrete activities they 

perform should be further developed in order for the networks to fill the gap between individual 

innovations at the project level and grand-scale industry innovation. 

Based on the literature and experiences from other networks, different network models can be 

proposed. For example, government initiated networks are likely to have a greater impact on actual 

innovation in the industry if focus is placed on transforming the knowledge gained at the project-level 

into knowledge which network members are able to use to improve internal processes as well as 

external collaborations with other actors in future projects. Such networks could provide a platform 

for gathering project-related experiences and lessens-learned following each individual project using 

digital tools for registration and sharing of knowledge. Such tools should be easy to use and allow 

network members to draw out information based on pre-defined variables relating to e.g. project 

type, project duration, number of collaborators and type of innovation. The tools should function both 

as a project innovation log for the individual network members we well as a platform for knowledge 

sharing between members. This should be combined with network meetings and seminars where 

case studies are presented and discussed and perspectives are drawn up to the industry level. This 

could further form the basis for developing common environmental standards between actors in the 

industry or influence construction legislation and regulations. 

Such networks, providing useful interactive tools and thorough facilitation of the network process, 

requires significant resources in terms of financing and management. However, it could be argued 

that such investments are more worth while than investing in inefficient networks that do not lead to 

innovation of the construction industry. 

These and other possible networking solutions should be further investigated in order to ensure 

successful use of government initiated innovation networks in the construction industry.  
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7 Appendix: Examples of green networks in the 

Norwegian construction industry 

BuildingSMART Norge is a non-profit non-partisan membership organization and is part of the international 
organization BuildingSMART International. The organization aims at contributing to an environmentally sustainable 
Norwegian construction sector through developing and implementing standards for digitalization of the industry. 

Byggemiljø is the environmental secretariat of the construction industry aimed at informing related industries and 
authorities about sustainable solutions in construction. 

Energiligaen is a network for building owners and managers as well as related industries aimed at creating an arena 
for knowledge sharing on the subject of energy efficiency. The network provides methods for and information on 
successful energy efficiency implementation and is a source of information concerning the legal framework.  

Green buildings network is a project led by Norwegian architects and funded by Innovation Norway with the purpose 
of establishing a network consisting of Norwegian and Polish companies from the construction supply chain. The aim 
of the network is to collaborate on designing and building zero-energy and plus-energy houses in Poland. 

Green Construction Alliance is the largest Norwegian construction network focusing on environmental 
improvements in the construction sector. The network facilitates knowledge sharing between members and engages 
in dialogue with the government on issues of environmental concerns in the construction sector. Construction 
companies must live up to certain minimum criteria to obtain membership and must make. 

Grønn Byggeallianse (GBA) is a network consisting of the major Norwegian real estate managers. The network 
provides an arena for real estate companies to develop competence and share information regarding sustainable 
construction management. The network also represents the industry in collaborating with authorities and provides 
various tools and show cases.   

Lavenergiprogrammet is a collaboration between the government and the construction industry focusing on energy 
efficiency in construction. The program is mainly concerned with enhancing competences in the industry and 
facilitating the construction of passive houses in Norway. 

Lean Construction NO is a member-based network for project-based production aimed at developing and 
exchanging national and international knowledge on lean production in construction and related industries. The 
network plans events and provides a platform for knowledge exchange between actors. 

NAL|Ecobox is part of the Norwegian architectural union aimed at enhancing environmental competence through 
collaboration between architects and other actors in the construction industry, largely focused on passive- and plus-
houses. 

Nordic Built is a Nordic initiative to accelerate the development of sustainable building concepts. The Nordic Built 
Charter is a network for actors in the Nordic construction industry, which provides a platform for collaboration across 
the building sector and country borders. Nordic Built provides information, tools and funding opportunities. 

Norwegian Green Building Council (NGBC) is a non-profit organization working on enhancing the environmental 
standards in Norwegian construction through environmental certification, thereby enhancing knowledge within the 
industry and promoting green construction commercially. 

Powerhouse is a collaborative network surrounding the development of energy positive houses. Several large 
Norwegian construction companies take part in the collaboration. The goal of the network is to collaborate on 
developing state-of-the-art materials and technologies as well as prove the commercial possibilities of the energy 
positive house concept in Norway. 

SINTEF Byggforsk is an internationally leading research institute on sustainable development within construction and 
infrastructure. 

ZEB (Research Center on Zero Emissions Buildings) is a national research center managed by the University in 
Trondheim, NTNU, and the independent research organization SINTEF. The goal of the center is to facilitate the 
elimination of construction related greenhouse gas emissions through innovative research that bridge the gap 
between research and applied solutions. The main activities include the development of competitive green products 
and solutions for existing and new buildings in order to pave the way for zero-emission buildings.  

 



 

  

 


