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1 INTRODUCTION 
 

 

1.1 Overview of wooden multi-storey construction 

Through international agreements and as one of the EU members states, Finland has committed itself 

to reducing its greenhouse gas emissions and to become carbon neutral by 2035. Achieving this goal 

will require major reforms in various areas of society, starting with political decision-making aimed 

at influencing, for example, wooden construction and increasing its share but also at reducing the 

carbon footprint of the construction industry. 

 

A national program (2016-2022) managed by the Ministry of the Environment is currently guiding 

the development of wood construction. The goals of the current government include doubling the use 

of wood in construction and highlighting the very ambitious goal of wood construction to 45 % in 

public construction by 2025. In addition to these, it accelerates competence and development in the 

value chain (Ministry of the Environment 2020). The value chain related to the use of wood is long 

and fragmented, creating significant employment effects on forestry, production, logistics, exports, 

and by-products (Sipiläinen 2020). The construction and wood products industries have a culture for 

being risk-averse and fragmented to meet the targets set for reducing environmental impact and 

increasing market share and added value (Hurmekoski et al. 2018).  

 

European level target is to become climate neutral by 2050 (Finnish Government 2019), but Finnish 

government has set the goal to be a carbon neutral in 2035 and carbon negative after that (Paloneva 

and Takamäki 2020). This decision effect to the construction industry and forest industry as well. The 

Finnish construction industry, together with its stakeholders, has drawn up a roadmap that meets the 

goals of achieving carbon neutrality in accordance with the government's program. The aim of the 

roadmap is to strive for a lower carbon-built environment and thus reduce emissions from 
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construction (RT 2020). It is estimated that about 30% of Finland's greenhouse gas emissions are 

caused by construction and energy use in buildings, 40% of total energy consumption is used in 

buildings (RT 2020), these figures are in line with what CO2 emissions from construction are in 

general in Europe (Euroopan komissio 2020). The construction industry therefore has a significant 

share of CO2 emissions, but at the same time a significant potential to reduce them. By increasing 

wood construction, the properties of wood as a carbon storage can be utilized. As Haapio (2013) 

mentions, the construction and real estate sectors have a significant role to play in tackling climate 

change. Buildings have the potential to be one of the most cost-effective solutions when looking at 

measures to mitigate climate change (Amiri et al. 2020). 

 

Since the 1990s, development work has been carried out in focusing on wooden multi-storey 

construction (WMC) in Finland with the aim of promoting the growth of their market share (Riala 

and Ilola 2014). The number of new wooden apartment buildings has doubled since 2015 (Sipiläinen 

2020). For example, in 2019, the market share of wooden apartment buildings was only 3%, in 2022 

the target is 21% and in 2025 already 46% (Ministry of the Environment 2020)1. In summer 2021, 

there were 117 wooden apartment buildings in Finland with a total of 3675 dwellings (Määttänen 

2021).  

 

New fire regulations allow the construction of up to eight-storey timber-framed buildings, which in 

recent years has accelerated the construction of wooden multi-storey buildings (Vares et al. 2017). 

Vihemäki et al. (2019) mention that the WMC market is so far narrow, but their market share has 

been rising over the last ten years since the change of fire regulations. Consumption of solid wood 

products and an increase in WMC production volumes are the consequences if wood-based 

 
1 Dwelling apartment building means all multi-storey apartment buildings with at least two storeys that are in 

continuous residential use and have a living area of at least half of the floor area (Ministry of Environment 2020). 
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construction can be increased. Other sectors of the forest-based bioeconomy will also benefit through 

this (Jonsson et al. 2021). One of the advantages of wood construction is seen in industrial 

construction, where due to the high degree of prefabrication obtained in the factories, the elements 

provide many benefits such as fast construction and the ability to build efficiently all year round 

(Sipiläinen 2020). 

 

For example, the promotion of wood construction has been topical for a long time for several decades. 

The rationale for the promotion has been a regional economic impact from the use of wood and 

environmental perspective, and now the fight against climate change has become a key factor in 

promoting wood construction (Sipiläinen 2020). The use of wood in construction and the share of 

new WMC projects have been increased through political decisions, especially land-use zoning is one 

of the key tools, especially in larger cities (Vihemäki et al. 2019). Amiri et al. (2020) points out that 

the size of a building’s carbon storage is influenced by local building codes when determining the 

amount of wood used. For example, the use of a thicker or extra layer of wood may result in strict 

regulations on fire safety, or in earthquake-prone areas, more wood will be used in the structures, 

resulting in a higher carbon storage. Mölsä (2021) reveals that the choice of material associated with 

construction is more focused on the direction in which an attempt is to make wood more popular. 

This is done in such a way that the Zoning and Construction Act involves carbon footprint 

calculations that include limit value requirements. The same is reflected in the Ministry of the 

Environment's (n.d.) zoning and construction reform plan, which aims to regulate the climate 

emissions of some new buildings. This would happen with a future carbon footprint threshold in 

building regulations, which should be added by 2025. It is clear from the renovation plan that a 

climate report should be prepared when applying for a building permit when building new or 

renovating buildings on a large scale. The reform of the law is intended to increase awareness of the 

effects of construction and buildings and to promote low-carbon construction. On the other hand, also 
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third sector parties, such as financers, have a role to play in leveraging the WMC market by making 

the use of wood conditional on the construction projects they fund (Vihemäki et al. 2019). 

 

A typical feature of the WMC market is the small number of companies, however, they operate in 

wider business ecosystems (Vihemäki et al. 2019). Business ecosystems, which according to Moore 

(1993) are large ecosystems formed by different organizations in which firms collaborate to produce 

new innovations, are the background to this research for which the WMC market is examined. 

Construction takes place at the project level and the concept of a BE is a way to look at this activity, 

as there are diverse levels in the ecosystem according to which the actors in a construction project 

can be classified. This is discussed in more detail in Chapter 2. 

 

1.2 Challenges and opportunities in wooden multi-storey construction 

One of the potential challenges facing WMC is the fragmented structure of the wood products 

industry, consisting of many local micro and small enterprises. This fragmentation may slow the 

diffusion of wooden multi-storey buildings in Finland. The challenge for companies in the low 

profitability associated wood product industry is to take a bigger role in the development and rise the 

volume of R & D (Hurmekoski et al. 2018). On the other hand, in Sweden, for example, companies 

in the wood products sector have already expanded their operations and now also produce wooden 

residential buildings (e.g., Lindbäcks, Derome). The challenge in the WMC market is that there are 

differences between cities in the interpretation of building regulations and their implementation, but 

this would be solved if the rules and guidelines were interpreted uniformly everywhere (Vihemäki et 

al. 2019). One aspect of the challenges in wood construction is whether we see increasing competition 

in the industry that would bring down the cost difference in comparison to concrete building, increase 

the number of alternatives and increase quality of building (Hurmekoski and Korhonen 2017). Riala 

and Ilola (2014) also cite high maintenance costs as one of the obstacles to the growth of the share of 

wood construction. 
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The use of wood in construction and apartment buildings has many advantages, such as the 

functioning of the building as a carbon storage. Thanks to the use of policy instruments and positive 

learning experiences, wooden multi-storey buildings could increase their market share and meet the 

challenges posed by urbanization and climate change. It is noteworthy, however, as Vihemäki et al. 

(2019) mention that the future prospects for the growth of WMC's share in the construction industry 

will be affected by the finding of standardized solutions for both WMC and the hybrid structure, as 

well as the relative price competitiveness compared to the concrete-based construction industry. 

According also to Mahapatra and Gustavsson (2008) construction-wide standards are essential to 

support prefabrication and specialization. As mentioned, one of the enabling factors for the growth 

of wood construction is highly refined industrial prefabrication, which can reduce the working time 

spent on construction on the construction site and increase productivity. With the help of industrial 

prefabrication, the amount of construction waste generated on the construction site is also reduced, 

which enables contribution to circular economy development (Hurmekoski and Korhonen 2017). 

Other factors contributing to the growth of WMC's share in the construction industry include, for 

example, the more open culture for sharing of information between the various actors in the value 

chain, as well as additional investment in education and public investment to create market demand 

(Vihemäki et al.2019).  

 

1.3 Carbon storage in wooden construction 

As trees grow, they sequester carbon dioxide from the air. When wooden elements are used in 

buildings, their function as carbon storage is utilized until the building reaches the end of its life cycle 

and is disposed of by incineration or decomposition (Koskela et al. 2011). At the end of the life cycle, 

it is possible to reuse the wood raw material (so called cascade use) or utilize it as a raw material for 

new products, in which case the release of carbon dioxide into the atmosphere can be carried forward. 

If wood raw material is used in energy production at the end of a building's life cycle, carbon dioxide 
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emissions are released into the atmosphere at once (Hietala et al. 2015). Hafner and Schäfer (2018) 

argue that according to standard EN 16485, wood used in buildings is a temporary carbon storage. 

This temporary carbon storage will last until the wooden building element is disposed of, and current 

expected building lifespans may vary a lot. Looking at the matter through life cycle thinking, the 

operation of a carbon storage is long-term in a situation where the wood product is materially in use 

for a long period of time during the life cycle of the building. 

 

Globally population growth, urbanization, and rising living standards mean that construction is likely 

to grow in both new construction and in renovation. Demand for housing is rising with population 

growth and Amiri et al. (2020) suggest that long-term carbon storages are achieved especially in cities 

where there is a great need for buildings and thus for new housing. In the construction industry, it is 

possible to influence the amount of carbon storage when the building material is a wooden structure, 

i.e., alternatively a hybrid, CLT or wooden frame. Different options affect the amount of wood used 

and thus the carbon storage (Hafner and Schäfer 2018). Material choices related to construction can 

have an impact on the environment and reflect the prevailing world of values. The construction 

industry is under pressure to make lower carbon material choices and thereby to reduce its carbon 

footprint. When looking at material choices for carbon storage, Vares et al. (2017) state that the 

carbon storage value is higher in situations where CLT structural spatial or large elements are used 

in construction, as they have a higher wood utilization rate compared to other wood-structured 

solutions. However, carbon storage increases the most when CLT space elements are used. The 

carbon storage in construction in general can be increased by building wooden multi-storey buildings 

and utilizing CLT technology.  

 

The carbon footprint of construction considers the manufacture of building materials and parts, their 

transport, construction on site and the use and removal of the building (Viljakainen and Lahtela 2019). 
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Viljakainen and Lahtela (2019) have made a comparison of the carbon footprint of construction by 

studying a timber frame, concrete frame, CLT and a hybrid frame with concrete, steel, and stiffening 

parts of cross laminated timber. They argue that carbon handprint plays a major role in wood 

structures and describes the environmental impacts more broadly. When including the carbon 

handprint in the calculations, the role of wooden houses is the largest in the comparison. Especially 

in the CLT house, this carbon handprint is higher than the emissions during its construction, and also 

in the hybrid structures the carbon handprint is increased using solid wood. Viljakainen and Lahtela 

(2019) point out from the CLT house that if heating is carried out with renewable energy sources, the 

building will still be carbon neutral after 55 years. On the other hand, they point out that in a life-

cycle review, building material choices are relevant at the stage when emissions during the use of a 

building are kept low enough. It is therefore noteworthy whether the carbon footprint during 

construction or the carbon footprint during operation, which is influenced by the choice of energy 

form, is considered. 

 

According to Gustavsson et al. (2006) the amount of energy requires to manufacture wood products 

is relatively small compared to alternative materials and therefore the use of wood materials in 

construction is seen as a potential way to reduce CO2 emissions. On the other hand, the by-product 

streams of sawn goods provide processed bioenergy that has been further used in the manufacture of 

wood products, utilizing the energy from the by-products to reduce the use of fossil raw materials 

(Hurmekoski and Korhonen 2017).  

 

Carbon, previously in as a greenhouse gas in the atmosphere, is stored in harvested wood products. 

For example, in the short to medium term, the climate benefits may be due to an increase in the carbon 

storage of wood products. This is possible by using wood products with a longer service life or by 

increasing the amount of wood products in general (Sathre and O`Connor 2010). Amiri et al. (2021) 
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points out that if wood’s role as a carbon storage is considered in construction, it will play an 

important role in mitigating climate change. In a previous study, Amiri et al. (2020) mentioned the 

use of wood in European new construction. When wood is used as a material, its annual CO2 capture 

represents 1-47% of the CO2 emissions from the European cement industry, as the annual CO2 

capture of wood used in construction is between 1-55 Mt. According to Himes and Busby (2020), 

emissions from the construction phase are reduced, when constructed from masswood compared to 

traditional materials. According to them, the 2030 targets could be approached if half of the expected 

new construction is replaced by masswood, thus achieving up to 9% of emission reductions globally.  

 

Vares et al. (2017) assessed what is the carbon storage committed to the Finnish building stock and 

how different construction methods affect the development of the carbon storage. According to the 

study, detached houses have the most carbon storage, but the share of wooden multi-storey buildings 

is still small, even though the potential is seen there. If the share of the construction of wooden multi-

storey buildings were to increase by 130,000 m2, the temporary carbon storage would thus increase 

by 14 200 to 33 600 tonnes, as can also be seen from Table 1. Depending on the wood building 

system, the substitution effect would therefore be to save 113-125 kg / m2 of greenhouse gases and 

this would save 14 700 to 16 300 tonnes of greenhouse gas emissions. Notwithstanding the carbon 

storage and greenhouse gas savings set out above, a perspective of Hafner and Schäfer (2018) pointed 

out that wooden buildings can contribute to the goals set to protect the climate, but the use of wood 

must consider the premise that the trees are originally from sustainably managed forests. 
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Table 1. Examples of some studies from recent years dealing with carbon storages in the 

construction industry. 

 
Studies from recent years Main points of the studies Results of the studies 

Amiri et al. (2020) 50 case buildings from different articles, the study calculated 

the carbon storage per square meter. They looked at the 

period 2020-2040 and different European construction 

scenarios based on the type of wooden buildings and the 

percentage of wooden buildings. It was assumed that 

construction will grow annually by 0.87%. 

Created a scenario where wooden buildings will 

account for 10% of all buildings in 2020 and 80% 

in 2040. Divided into periods of 5 years. The 

scenario assumed that the carbon storage potential 

would increase according to different levels, in 

which case, for example, in 2030 the annual amount 

of captured carbon dioxide would be 15 Mt. Over a 

20-year period, the cumulative amount could be 

0.42 GB and the annual CO2 capture between 1-55 

Mt. 

Churkina et al. (2020) The study estimated the carbon storage of new potential 

buildings between 2020 and 2050. They assumed in their 

calculations that the building had 4 to 12 floors and did 4 

different scenarios depending on how much wood is used. 

They based the calculations on per capita projected 

population growth in 2050. 

It is possible to store per year 0,01-0,68 GtC of 

carbon storage, depending on surface area per 

habitat and different scenarios. Over a period of 

thirty years, 0.25 to 20 Gt of carbon could be 

stored, depending on the scenario. 

Himes and Busby (2020) The study was based on a literature review and statistical 

analysis. The study estimated the amount of annual demand 

for new buildings over the next decade. This was done by 

multiplying the estimated annual growth of the global urban 

population by the average area per urban inhabitant. 

Using masswood in the buildings the emissions 

from the construction reduce an average 216 

kgCO2e/m2. 

 

Hildebrandt et al. (2017) In this study the material flows for the construction of 

residential buildings were modeled based on a literature 

review and statistics. The time span of the research scenario 

was 15 years until 2030. 

By using CLT and glulam in structures, higher 

carbon storages are achieved. The storage could 

possibly be between 29 650 and 60 500 kilotons of 

CO2-eqv. They also estimate that the carbon 

storage of the European construction sector could 

be around 46 million tonnes of CO2-eqv per year in 

2030. 

Vares et al. (2017) The study assessed the substitution potential when comparing 

the carbon footprint of a wooden residential house with a 

concrete structure. 5 different wooden construction systems 

and 1 concrete. The case examined 4-storey apartment 

buildings and the period under review was 50 years. Only 

construction materials are considered. 

The wooden apartment building emits 149 - 298 kg 

of CO2 per square meter. The carbon storage of 

construction will increase by 174-547% with wood 

construction compared to concrete construction. 

The increase in carbon storage compared to 

concrete construction would therefore be 14 200 to 

33 600 tonnes. 

 

 

 

The results in table 1 are not fully comparable with each other because different calculation methods, 

material choices, and time horizons have been used in the studies. Thus, only a few example sources 
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are included in table 1, the perspectives and levels of analysis are different. The levels of analysis 

used are, for example, the area per dwelling or area per habitat. However, the examples demonstrate 

what kind of carbon storage could be obtained in the construction industry, but there is no full 

understanding so far and the results differ. 

 

1.4 The aim of the research 

This research examines the project activities of three recently finished wooden multi-storey 

construction projects in Finland. The purpose is to get a better understanding of the applicability of 

business ecosystem (BE) concept in wooden multi-storey construction, and in particular the views of 

construction industry actors on the perceived role of environmental friendliness of material. The aim 

of the research is to answer the following research questions and supplementary questions: 

 

1. How did the project-level business ecosystem function in the WMC projects? 

- How smooth was project cooperation in these projects, what things worked and what 

challenges did they face? Was the communication sufficient during the project planning and 

execution?  

 

2. How is environmental awareness presented in the WMC projects?  

      -     How aware is construction ecosystem community of wood as a carbon storage?                                        

- In which way does carbon storage bring added value for? 
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2 THEORETICAL BACKGROUND 
 

 

2.1 Conceptualization of the business ecosystem in the construction industry 

Pulkka (2016) mentions that the construction industry is of great importance from an economic, 

social, and environmental point of view. Companies in the sector are trying to meet the challenges 

such as better construction for the environment through innovation. Pulkka (2016) mentions that it is 

possible to base ecosystem theory on the assessment of building networks, as several essential 

elements in terms of innovation and value creation have been identified in construction, which are 

compiled into a single framework using the ecosystem concept. The concept of the ecosystem is used 

to get a clearer picture of how organizations work together around a common purpose, how and why 

something is done (Pulkka et al. 2016). Later in this section we discuss more about the business 

ecosystem concept and value creation by reflecting them in construction. 

 

Policy support to help new entrants enter the market, increase pre-fabrication methods, and achieve 

a stronger knowledge base, in turn, can help the transition of timber construction systems from the 

formation phase to the growth phase (Mahapatra and Gustavsson 2008). The transition to timber-

framed construction ecosystem requires a variety of other issues too, such as investment in improving 

logistics and networks of actors, developing skills and knowledge, but also institutional change 

(Mahapatra and Gustavsson 2008). The characteristics of the construction industry that have an 

impact on the success of WMC have been studied by Mahapatra and Gustavsson (2008). In their 

study, they point out that one of the biggest factors behind the growth of wooden multi-storey 

buildings is the prevailing path dependence in the construction industry. One of the influencing 

factors is, among other things, the perceptions, and beliefs of the actors in the industry, which may 

influence the extent to which wood construction is increasing. The introduction of new solutions in 

the construction industry is not considered quick or easy due to the conservative attitude of the 
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industry (Riala and Ilola 2014), in addition, the construction sector is well regulated (Nam and Tatum 

1998). 

 

In the construction industry, as in many other sectors, it is important to pay attention to what kind of 

cooperation between different companies is and how it could be improved. For example, according 

to Pulkka (2016), cooperation in the construction industry could be analyzed using a new approach 

based on the ecosystem concept. According to Mahapatra and Gustavsson (2008), the different parties 

involved in a construction project have close relationships as the projects are local. Viholainen et al. 

(2021) mention that cooperation with companies that are reliable and whose work is skillful attracts 

the most appreciation between the various parties involved in the project.  

 

2.2 Business Ecosystem concept 

The business ecosystem first appeared as a concept by Moore (1993) in the business environment. 

Ecosystem description arose from the need to explain the implications and nature of increasingly 

complex business environments (Moore 1993). A business ecosystem means that a company does not 

just operate alone in an industry but is part of a wider network with different organizations (Moore 

1993). Indeed, Aarikka-Stenroos and Ritala (2017) point out that an ecosystem always consists of 

networks. In the ecosystem the aim is to cooperate in the development of new products and to satisfy 

customers' needs and eventually incorporate new innovations (Moore 1993). Moore’s (1993) article 

mentions the four phases of the business ecosystem, which are birth, expansion, leadership, and self-

renewal or death. In the birth phase it is important to engage key suppliers and relevant customers 

and work together on new value propositions. In the expansion phase, the aim is to reach a 

comprehensive market, i.e., to exploit the full potential of enlargement. In the leadership phase, the 

business ecosystem already has a strong position. At the stage of self-renewal or death, the threat is 

the rise of new ecosystems, new ideas are needed for an existing ecosystem. 
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Figure 1. The business ecosystem (Moore 1996). 

 

Later, Moore (1996) expands the concept of ecosystem so that several interacting individuals and 

organizations form the basis from which the economic community of a business ecosystem is formed. 

The optimal situation in a business ecosystem is a dominant economic community between different 

actors working together to produce new innovations (Moore 2006). Like in the figure 1 Moore`s 

(1996) ecosystem concept consists of three levels of activities and actors. Those three levels are core 

business, extended enterprise and business ecosystem. Thus, the ecosystem does not only include 

core business, but is a larger entity with extended enterprise in addition to core business. The business 

ecosystem covers actors from core business to investors and labour unions but also government 

agencies. The business ecosystem has been defined in slightly different ways and, for example, 
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Peltoniemi and Vuori (2008) state that it includes a set of organizations consisting of companies, 

universities, or organizations of different sizes in the public sector. They also add that the business 

ecosystem involves both collaboration and competition. 

 

Aarikka-Stenroos and Ritala (2017) advocate that the concept of ecosystems has been viewed from 

many different perspectives. They itself define an ecosystem as a system of co-development of 

different technologies, institutions, and actors. In their study, Aarikka-Stenroos and Ritala (2017) 

comprehensively summarize the previous literature and state that four different categories of 

interaction and system dynamics can be seen from the literature that have been studied in relation to 

ecosystems. The ecosystem has been studied through value creation, competition and development, 

stable business exchange, and emergence and disruption. Viholainen et al. (2021) have listed in their 

study the main themes of wood-based construction business ecosystems that have been observed in 

the literature. The themes are as follows: end-user participation, collaborative learning, the roles and 

relationships of actors who collaborate, and elements of the business ecosystem. 

 

Iansiti and Levien (2004a) in turn compare the business ecosystem to the biological ecosystem, both 

of which consist of large and poorly connected entities. The performance of companies depends on 

the performance of the whole ecosystem because in the ecosystem companies interact with each other 

in complex ways. The business ecosystem includes, among others, financiers, technology providers, 

outsourced companies, suppliers and distributors, and regulatory agencies (Iansiti and Levien 2004b). 

In an ecosystem, boundaries are volatile, and it is useful to divide the ecosystem into smaller parts 

into different business areas or groups of organizations (Iansiti and Levien 2004b). The network is 

symbiotic, and it develops together among the participants in the ecosystem because there is an 

interdependence between them that shows the direction of the fate of the network (Thomas and Autio 

2014). Ecosystems must therefore prepare for continuous renewal (Williamsson and de Meyer 2012). 
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Peltoniemi and Vuori (2008) deservedly summarize the three critical success factors of Iansiti and 

Levien (2004a) that affect corporate ecosystems. These factors are finding niches and opportunities 

for new companies that are achieved through collaboration and productivity that determines business 

success. The third factor is sustainability or resilience, which means the company's adaptability to the 

movement of the environment and the utilization of competitiveness from various sources. 

 

As Moore (2006) points out in his article, creating a future requires companies to cooperate but also 

to compete. Together, they need to find ways to solve important customer problems and the 

ecosystems to produce them. Such co-developed ecosystems include combinations of different firms 

and markets with both new and existing ones. Cooperation between companies plays an important 

role in getting services and products to their destination (Gann and Salter 2000). Companies need 

expertise in new areas that complement the company's previous expertise. This leads to the need to 

create a stronger link between companies and possibly organizational integration among certain 

actors. The above factors increase the dependence on business relationships. For the outcome of a 

project, it is important to consider not only the management of direct relationships but also the indirect 

relationships between companies whose information can have very decisive effects (Windahl and 

Lakemond 2006).  

 

By reflecting this information into WMC projects, it can be thought that by openly sharing know-

how and experience from previous projects with others, it is possible to streamline and strengthen the 

completion of those projects and improve the position for future projects. As Bygballe and 

Ingemansson (2014) mention the internal organization of a company is important when looking at 

bringing new solutions to projects. The sources of learning and innovation in the construction industry 

are the sharing of experiences and learning by doing. On the other hand, according to Gann and Salter 
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(2000), project-based firms seek to minimize risks by failing to transfer know-how with firms with 

which they have a collaborative relationship in the case of a temporary alliance of firms. 

 

Iansiti and Levien (2004b) suggest that there are three options for an ecosystem strategy that a firm 

can follow. A company can be a niche actor, i.e., stand out from other companies in the network by 

developing its own special expertise. By acting narrowly, they are responsible for most of innovation 

and value creation. Of the dominators, the physical dominator tends to control many network 

functions while the value dominator has little direct control over the network and does little to add 

value to the network. Keystone actors have a role to play in enabling the whole network, creating, 

and sharing value among others involved in the ecosystem. Williamsson and de Meyer (2012) 

mention in their article that the emergence and development of an ecosystem can be influenced by a 

firm that plays a leading role. By being active and guiding the emergence of the business ecosystem, 

the leading company at the same time improves its ability to gain value as well as its own competitive 

advantage. 

 

It is noteworthy that the roles of companies can vary. A company can be a niche player in one industry 

and a keystone player in another (Iansiti and Levien 2004b). Ecosystem-related strategies have the 

potential to achieve a variety of benefits in the right environment. Advantages include competitive 

situations where there are integrated, complex solutions to customer requirements. In such a solution, 

information is important because it can be in pieces in different organizations and places, there is also 

a need to cope with the uncertainty that requires flexibility in value creation (Williamsson and de 

Meyer 2012). Ecosystem strategies play a major role in determining competitiveness. Companies are 

under pressure to focus on growing investment needs and avoiding complex costs rather than focusing 

on core operations. Advanced information and communication technologies make the sharing of 

information and resources in the ecosystem more efficient and cost-effective. Tolerating uncertainty 
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and managing the growing amount of data are also factors in determining competitiveness 

(Williamsson and de Meyer 2012). 

 

2.3 Value creation in business ecosystems 

In ecosystems, therefore, different organizations and industries join forces to pursue common goals 

and strive to create value in the ecosystem. Pulkka et al. (2016) reviews the business ecosystem 

concept for the construction industry and argue that construction industry networks could take more 

advantage of the business ecosystem concept as companies seek to create value for their customers. 

 

In the ecosystem every participant, both the hub firm and everyone else, is interdependent in creating 

value, this also applies to the environment outside the ecosystem (Thomas and Autio 2014). Thomas 

and Autio (2014) highlight some situations in the ecosystem where value creation is more likely. 

These situations can be, for example, the development of participants together, situations in which 

participants specialize or complement and complement each other. Ecosystems are characterized by 

the creation of collective value, i.e., the goal of those involved in the ecosystem is to find together 

customer-oriented solutions that make value creation possible. 

 

Ecosystem thinking emphasizes the logic of mutual exchange, which differs from the functioning of 

hierarchies and markets, because value creation collectively takes place through significant 

information exchange, investment in relative assets, and governance mechanisms that operate outside 

the market (Thomas and Autio 2014). Thomas and Autio (2014) present that the business ecosystem 

consists of three distinct characteristics, which are the governance characteristic, the shared logic 

characteristic, and the network of participants. The network of participants involves complementarity, 

co-evolution, and specialization of the participants. The shared logic feature, in turn, is legitimacy, 

the participants' awareness of being involved in the joint venture and trust. In the administrative 

function, emphasis is placed on the authorities to facilitate smooth operation. 
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Looking at value creation, Pulkka et al (2016) mention that both the shared logic and the governance 

system participate indirectly in value creation through the network of participants, while the network 

of participants is directly linked to concrete actions that create value. When operating in accordance 

with ecosystem principles, construction networks do not have a negative impact on value creation. 

Value creation is influenced by, among other things, trust in building networks (Pulkka et al. 2016). 

According to Thomas and Autio (2014), value creation takes place at the network level and is 

preceded by valuation that takes place at the firm level, thus when thinking is based on an ecosystem-

based way of thinking. Based on this view, it is possible to make changes in the way we think about 

the ability of industry to innovate (Thomas and Autio 2014). The ability of companies to innovate 

successfully contributes to the creation of corporate value (Adner and Kapoor 2010). 

 

As customers demand a higher quality workflow and when they are more active, it is easier to create 

value in building networks (Pulkka et al. 2016). Added value can be created for the customer when 

an extensive and alternative ecosystem improves functionality, enables customization, and promotes 

a faster passage of innovations (Williamsson and de Meyer 2012). According to Windahl and 

Lakemond (2006), a larger proportion of companies seek to improve value by integrating their 

services and products into business offerings that have not yet been seen. When companies need to 

create new types of business offerings to be able to differentiate themselves from competitors and 

emphasize value creation, this has led to a situation where interest in integrating physical goods and 

services towards providing integrated solutions has grown (Windahl and Lakemond 2006). 

 

2.4 Solutions for the construction sector as innovations 

Windahl and Lakemond (2006) rely on Davies (2003) to mean that integrated solutions mean meeting 

the special needs of customers, i.e., the focus is no longer on the functionality of the product but on 

the real potential of products and services for customers' operations and processes. Relationships 
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between different actors play a key role in the failure or success of developing integrated solutions. 

When many actors are involved in the development of integrated solutions, strong external links need 

to be established between the actors. With the help of an extensive network, it is easier to identify 

these important actors (Windahl and Lakemond 2006). An ecosystem that is lively may also allow 

for flexibility in resources, activities, and capabilities (Williamsson and de Meyer 2012). Windahl 

and Lakemond (2006) examined the internal relationships of a business network with the aim of 

clarifying issues related to integrated solutions such as how and to what extent these internal 

relationships either make it difficult or easier to develop integrated solutions. In their study, they 

addressed two case studies that, with varying degrees of success, illustrated the challenges and 

success factors encountered in developing integrated solutions. 

 

Furthermore, Windahl and Lakemond (2006) suggest that intra-firm factors may be as important as 

inter-firm relationship factors in ecosystem networks. This contributes to the fact that strong direct 

relationships between companies are essential for innovation and value creation. Their article also 

mentions six varied factors for developing integrated solutions. These factors are external factors, the 

impact of the solution on current internal operations, the impact of the solution on customers, core 

processes, the strength of relationships between different actors, the company's network horizon and 

online position. The development of integrated solutions is either enabled or hindered by the effects 

of business-to-business and internal relationships (Windahl and Lakemond 2006). Collaboration 

between internal business units and departments can pose challenges to developing integrated 

solutions. For the promotion of operational cooperation, it is essential to develop both the business 

and the smooth development of product and service development, taking the whole into account. The 

development of integrated solutions is also challenged by actors who are involved in the network 

with other business actors, influencing their own interrelationships. As partnerships are created with 
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companies with complementary products, there is interaction and a reduction in clear boundaries 

between actors (Windahl and Lakemond 2006). 

 

Windahl et al. (2004) mention that to provide integrated solutions as well as to take the ever-evolving 

business forward together with customers, one must find the ability to form partnerships and alliances 

with other actors. From this perspective, it is possible to see how useful it is to link with other actors 

in the construction industry and to expand the business ecosystem network. Factors influencing 

innovation in the construction industry have been studied by Blayse and Manley (2004). According 

to them, the structure of production, the relationship between companies and individuals in the 

industry as well as between industry and third parties, as well as customers and manufacturers, are 

factors influencing construction innovation. Other factors in addition to these include regulations, 

standards, and the quality and nature of the organization’s resources, as well as procurement systems, 

all of which act as either inhibitory or guiding factors (Blayse and Manley 2004). Accelerating 

innovation and improving customer service by enabling the diversity of tacit knowledge can be 

achieved by exploiting the ecosystem (Williamsson and de Meyer 2012). Windahl et al. (2004), for 

their part, suggest that market and business expertise play an important role in understanding and 

providing solutions that meet the specific needs of customers. In the wood construction industry, this 

could mean the ability to transform and create new innovations to target services to meet customer 

expectations. 

 

It has been also found that networks that operate in accordance with ecosystem principles promote 

both innovation and value creation more than before (Pulkka 2016). Bygballe and Ingemansson 

(2014) studied the logic of construction innovation and they found that new solutions, both their 

development and implementation, require interaction between different actors in the construction 

sector. Through cooperation, it is possible to achieve things but also to make it difficult. For example, 
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in the construction industry, continuous innovation can be achieved through cooperation, and on the 

other hand, cooperation makes the promotion of innovation more challenging because management 

is more complex (Pulkka 2016). The relationship between the industry and outsiders is important for 

the innovation process, but so is the relationship between companies and individuals in the industry. 

 

One of the biggest challenges in achieving construction innovations is complexity and that there are 

different organizational levels in the industry, such as the company, industry, and project levels, for 

which to create new solutions. Different organizational levels have different ways of working and 

thus different logic in terms of developing new solutions and implementing them (Bygballe and 

Ingemansson 2014). Innovation in the construction sector usually takes place in projects, not within 

companies, and because the projects are collaborated with many different companies, the innovations 

must be negotiated with one or more actors (Winch 1998). Large and complex projects involve 

companies and people who may control only one aspect of that project. This can pose challenges for 

effective communication, followed by varying actions that hamper innovation (Blayse and Manley 

2004). According to Blayse and Manley (2004), one innovation strategy that achieves innovation 

results is to utilize more integrated approaches in construction projects. This is intended to respond 

to the fragmentation of the sector due to the number of small actors and the one-off nature of the 

projects. 

 

In the construction industry, the general business process is the management of project-based business 

network (Winch 1998). Project-based doing in the construction industry means that companies in the 

industry have to manage networks at interfaces that are not always unambiguous. Companies’ 

production and design processes are designed to work around projects. Projects are not continuous 

but usually one-off, which their services and products are unless they are individually tailored. The 

activities of project-based companies in the construction sector include their operation in 
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decentralized business-to-business consortia in the supplier customer chain (Gann and Salter 2000). 

The construction industry needs a lot of solutions to problems and to develop innovation into them, 

it is necessary to be able to learn and absorb the information that will be used in future projects (Winch 

1998). Gann and Salter (2000) also mention that in project-based industries, such as construction, 

innovation will give a company a better chance of meeting new requirements or raising its own level 

of performance. With the help of innovations, the company's technical capabilities also develop 

better. However, managing innovation in both learning and knowledge transfer has its own challenges 

due to the discontinuity of the project-based field. The process of innovation in the construction 

industry requires learning between companies and projects, problem-solving skills, and the ability to 

adapt to the changing conditions of the environment (Winch 1998). 

 

Looking at Figure 1 of Moore’s (1996) levels of the business ecosystem, it is seen that the picture is 

applicable to outlining the business ecosystem of the construction industry. At the outermost level 

are, for example, government agencies and other regulatory bodies, which are helping to promote, 

among other things, wooden multi-storey buildings through various projects. The second level, which 

is an extended enterprise level, is direct customers as well as suppliers of complementary services 

and products. These could be thought of as designers involved in a construction project, such as an 

architect or structural designer but also a home seller. This level also includes, for example, window 

vendors. At the core business level, there is a construction project developer and main builder who 

takes the project forward. These are the biggest players in the project and thus have a lot of power 

and responsibility for the success of the project. 

 

 

2.5 Environmental perspective and sustainability in the business ecosystem 

In today`s world it is even more important that actors in different sectors operate sustainably at all 

different level of the business ecosystem. In the wood construction industry, operators should be 
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transparent in their actions and actions to reduce their carbon footprint and in their environmental 

friendliness. Various laws and regulations related to the environment exist that have an impact on 

actors operating at different levels of the business ecosystem (Vihemäki et al. 2019). 

 

Dyke et al. (2005) underline that when a company participates in sustainability projects, it can 

generate long-term economic benefits indirectly because the public image is placed in a positive light. 

External pressure can be a factor in a company’s decision to participate in environmentally friendly 

projects. By participating in such projects, it is possible that partnerships between stakeholders will 

take shape and develop (Dyke et al. 2005) As Dyke et al. (2005) mention that cooperation can be 

used to achieve common goals. When looking at the importance of cooperation in the business 

ecosystem, for example, the common goals and perspectives on environmental issues that emerged 

during the construction of a wooden multi-storey building can lead to longer-term cooperation 

between different actors.  

 

On the other hand, as Gluch (2009) points out, there may be problems with communication in the 

pursuit of sustainable construction due to the project nature of the sector, when actors do not have 

time to form a strong bond to share their experiences. However, in the business ecosystem of 

construction projects, support, and resources from the management of different actors are important 

for creating sustainable development and environmental work (Gluch 2009). In analyzing industrial 

wood construction, it has been found that various actors, such as end users as well as investors, are 

interested in emission reductions that can be achieved with a shorter product lead time. The goals of 

carbon neutrality and contributing to the principles of sustainable development are seen as positive 

things in the ecosystem field (Hämäläinen et al. 2021). 
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2.6 Theoretical framework 

This research is based on Moore`s (1996) three levels of the business ecosystem which have divergent 

functions depending on the actor. Based on Figure 1, these levels can be exploited and mirrored in 

the construction industry building with wood. The final occupants of the building associate with the 

group of stakeholders that is at the outermost level and therefore this level is excluded from this 

research. Because this research relies more on project-level actors, the focal levels of extended 

enterprise and core business can be seen in Figure 2. When making the interview guide the focus is 

on how the project-level construction project functions in the business ecosystem and to understand 

better, what is the importance of cooperation and communication between different actors, and how 

actors at the levels of extended enterprise and core business see the WMC project from an 

environmental perspective.  
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3 METHODS AND DATA 
 

 

3.1 Research methodology  

Generally, the research can be divided into both qualitative and quantitative research. This research 

is qualitative research, as it was the most appropriate method when you want to get information about 

in phenomena or things that are not yet deeply known (Tuomi and Sarajärvi 2018). Qualitative 

research makes it possible to obtain high-quality research information regarding the interviewees' 

perceptions of this research, thus the aim is to find answers to the research questions. Interviews, 

various documents and, for example, observations are used when collecting material for qualitative 

research, the data of which is usually smaller than in quantitative research (Tuomi and Sarajärvi 

2018). One method of data collection for qualitative research is the thematic interview used in this 

research. This method is based on people as a tool for data collection, bringing out the interviewees' 

own perspectives while increasing their participation (Eskola and Suoranta 1998).  

 

The thematic interview is a semi-structured interview because the main topics used in the interview, 

i.e., the thematic areas, are the same for everyone. The thematic interview is closer to an unstructured 

interview than a structured interview (Hirsjärvi and Hurme 2015). In using a thematic interview 

approach, a guide is built upon pre-defined themes. The advantage of this style of interview is that a 

variety of individuals or experts can be selected for the interview so that they have knowledge or 

experience of the research topic. It is good to gather information extensively and the interview 

situation makes it possible to have a discussion or clarify misunderstandings and, if necessary, change 

the order of questions during the interview (Tuomi and Sarajärvi 2018). To collect material as 

efficiently as possible, the questions asked in the interview can be delivered to the interviewees in 

advance (Tuomi and Sarajärvi 2018). This was the case for this research, as the construction phase of 

the selected sites had been completed earlier. In this way, the interviewees were given the opportunity 

to recall things about the sites in question and the activities that took place in them. 
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According to Eskola and Suoranta (1998), in qualitative research, reliability assessment goes hand in 

hand with the entire process, and they mention that in research, objectivity comes from the 

researcher's awareness of one´s own subjective attitudes and beliefs. In addition to objectivity, the 

reliability of research is also assessed in other ways. The concepts of reliability and validity are used 

to measure the reliability of research, so when talking about reliability it means the reproducibility of 

the research and validity of a research refers to how well the research method corresponds to the 

ability to measure the research topic, what was intended to research (Hirsjärvi and Hurme 2015). 

Reliability can be reached by repeating the study or if several researchers study the data and come to 

the same results. Reliability is enhanced, for example, by a description of how the research has been 

carried out (Hirsjärvi and Hurme 2015). However, these two concepts of reliability and validity have 

been criticized in the context of qualitative research, as they are only seen as equivalent to quantitative 

research (Tuomi and Sarajärvi 2018). 

 

3.2 Data of the research  

This research is part of a larger KnockOnWood project and therefore, the projects pre-selected for 

this research were identified in the project team. This research is based on three different wooden 

multi-storey building sites completed in recent years, located in three different cities in Finland and 

focuses only on actors during the construction phase and design. The residents of the wooden multi-

storey building were excluded from the research, as the sites had already been completed in 2019.  

 

The development of interview guide (appendix 1) was based on the previously mentioned literature 

and theoretical framework, complemented with environmental aspects embedded in Research 

Question 2. The interview questions were divided into three different themes, which were the 

construction project as a business ecosystem and cooperation and communication, environmental 

awareness and building as a carbon storage, and new ways of working. Information was sought on 
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construction projects and the actors in the various sectors involved in those projects were identified. 

This caused challenges sometimes, as it was difficult to find direct information on who has been 

involved in the projects. For this reason, the aim was to find the target people by contacting companies 

directly and submitting contact requests. Based on the names and email responses received, potential 

interviewees of the selected sites were contacted at the end of September 2021 and the beginning of 

October 2021. According to the research, the interviewees were selected on the basis that they had 

been involved in the projects in question and a few because they were very strongly linked to wood 

construction. They were asked by e-mail about their willingness to participate in the research and a 

few were called afterwards. The cover letter for the interview requests is attached (appendix 2). The 

dates of the interview were agreed quickly, and all the interviews were held during October 2021. 

While the general Covid-19 situation was still on, interviews were conducted remotely on the 

Microsoft Teams platform.  

 

Both the interview form and the interviews were conducted in Finnish. The interview questions were 

modified several times before reaching the final format. The interview questions were sent to the 

interviewees in advance, which helped the interviewees to get acquainted with the topics to be 

discussed in advance and to recall the issues of the project in question. Prior to the start of the 

interview, the purpose of the research, confidentiality, and permission to record the interview were 

reviewed. Each interview recording was agreed, and transcription of audio files was done by an 

external agency. The average duration of the interviews was about 37 minutes. The shortest interview 

was 29 minutes and the longest one was 58 minutes. A total of ten interviews were conducted, one of 

which was a pair interview, thus eleven individuals were interviewed. The experts interviewed, their 

roles and the duration of the interviews, as well as the project code, are shown in Table 2 below. 
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                 Table 2. Companies and individuals involved in the research. 

 Company, professional title Project code Interview 

duration (min) 

1 Company A, sales manager 1 56 

2 Company B, architect 2 38 

3 Company A, project manager 1 44 

4 Company C, project manager 2 36 

5 Company D, architect 1 32 

6 Company E, project engineer 3 43 

7 Company E, country manager 3 43 

8 Company F, CEO 2 35 

9 Company G, regional director 2 36 

10 Company H, project manager On a general 

level 

29 

11 Company A, sustainable 

development expert 

On a general 

level 

58 

 

 

3.3 Analysis  

The purpose of the analysis of qualitative research is to obtain new information about the things that 

have been found in the research with the help of the material. It is possible to search the material for 

similarities as well as differences (Eskola and Suoranta1998). In this research, the method of analysis 

was theory-based content analysis, as the theory already guided the formulation of the questions. 

According to Tuomi and Sarajärvi (2018), the first step in content analysis is the reduction of the 

material obtained from the interviews. The material obtained is reviewed and matters that are not 

relevant to the research are disregarded, thus it is possible to condensed transcript material that has 

accumulated several tens of pages. The interview questions serve as a starting point for the analysis, 

which, however, does not aim to produce a new theory but to analyze and describe the themes that 

emerge from the data. Thus, the material is grouped according to topics, after which the aim is to find 
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views in the material that emerge in connection with a specific theme (Tuomi and Sarajärvi 2018). 

Thus, with the aim of interpretation and logical reasoning, the aim was to break down the material 

obtained from the interviews and, after interpretation, to create a new logical whole (Tuomi and 

Sarajärvi 2018). This was done by reading the material many times and things that perceived as 

important and essential were coded in different colors. Thus, recurring themes and keywords under 

them were selected from each of the material obtained from the interview. The responses to all 

interviews were compiled into one single file, which was further interpreted into smaller sections and 

grouped under different themes. At the same time, the material was searched for citations that 

authenticate interviewees´ insights according to a certain theme, and these citations were also brought 

into a common file. The data obtained in one file was easier to process and to also make a comparison 

between three different WMC projects. 

 

The citations have since been translated from Finnish to English by the author as accurately as 

possible without any significant change in meaning. The goal was to preserve the original meaning 

as best it could, but for some words, it was not always possible to find a completely equivalent English 

word. Deleted items in citations are marked with three dots (…). 

 

3.4 Evaluation of the validity and reliability of the research 

As the research was conducted as a semi-structured thematic interview, it was possible to change the 

order of the questions during the interviews, and this was done if it was found that something had 

already been answered in connection with the previous question. This form of interview gave the 

experts an open opportunity to present their own views on the stages of the projects and the role of 

environmental performance, especially the role of carbon storage. Efforts were made to increase the 

transparency of the results by taking direct quotations and thereby also improving the reliability of 

the results (Tuomi and Sarajärvi 2018).  
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Although the number of interviewees is small, it was found to be sufficient for this research, as expert 

interviewees contribute to conducting high-quality research on even smaller data (Eskola and 

Suoranta 1998). When new issues related to the research do not arise, the material can be considered 

sufficient for qualitative research. This means saturation, i.e., the saturation point that is reached in a 

situation where no new information is available for research (Tuomi & Sarajärvi 2018). The analysis 

of the material was already started during the interviews and deepened when transcriptions were 

received from external agency and then it could be observed that the material started to saturate on 

several issues. The reliability of this research has been facilitated by the achievement of a saturation 

point when it was found that similarities could be found in the answers to certain questions. In this 

research, the method of data acquisitions as well as the method of analysis also proved to be the right 

choices and it was felt that sufficient information was obtained from the participants in these projects 

to be able to draw conclusions. Most of the interviewed experts had rich experience form to the topic 

area, which improves internal validity of findings. The research questions could be answered although 

the number of interviews could have been higher, especially for project 3.  

 

The interviews were conducted on a fairly fast schedule and a few interviews were postponed for 

schedule reasons. However, conducting interviews remotely saved time, but was also partly dictated 

by the general covid-19 situation. Interviewees can also relate their answers in a way that sounds 

good (i.e., social desirability bias may exist), and hence it is not possible to know whether all things 

have been told truthfully. For example, it is necessary to consider the challenges that have arisen in 

the project or the smoothness of the cooperation, i.e., whether they have been answered honestly or 

smoothly, so that other actors or themselves do not get into a bad light. The analysis of the results 

should consider the fact that they are one person's interpretations of the answers, and some other 

could have treated and interpreted them differently. The results also seem to suggest that the data 

from project 3 is more limited than for the two other projects, as only two people were identified who 
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were somehow aware of the project and therefore the answers do not give a very comprehensive 

picture for example wooden element supplier perspective.  

 

Although all the projects were already completed in 2019, many interviews still wanted to get 

involved and were enthusiastic about interview opportunity. However, there were two people who 

indicated that they were not willing to participate in the interview. For some questions, the answers 

have been of more limited material content for some projects, as in the case of the environmental 

aspects, and this may have had an impact on the results of this research as well. It’s good to keep in 

mind that everyone understands the questions a little differently and for example, communication or 

environmental awareness can mean different things to different people. It is therefore worth 

considering whether the answers would have been different if there had been more actors involved in 

the interviews or if similar issues had arisen. It may be that not all the essential factors have been 

known or remembered by the interviewees, even though they had the opportunity to familiarize 

themselves with the questions in advance and try to recall them. However, the sample size of three 

projects is relatively small entity, so the results cannot be generalized across the construction industry 

or for wooden multi-storey building builders. 
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4 RESULTS 
 
 

4.1 WMC's business ecosystem and its many actors  

The people involved in the interviews were different actors in the construction industry: builders, 

architects, structural designers, a supplier of wooden building materials and experts in environmental 

issues. Some companies participated in the projects mostly in a way that some of them being the 

developers themselves who have won the land in the urban land transfer competition. Some other 

company got involved in the project at an early stage through pre-tenders and the interviewee pointed 

out that the better they know the person from the procurement organization of the future project, the 

easier it will be for them to win the trades, i.e., the prior relationship is relevant to the trade. The 

project could have also been completed in such a way that the builder had ordered a design service. 

Someone, in turn, had ended up on the project because they had previously collaborated with the 

developer. Thus, it is generally decided through project-specific tenders, but other routes are also 

possible to be included in the project. 

 

Interviewees were asked what all the different actors they about two years after completion 

remembered about the project. These different actors can be seen in Figure 2. It only shows the 

various actors in the business ecosystem but does not show the low carbon or environmental 

friendliness that was included in the interview guide. In Figure 2 the main constructor, who is 

separately circled in yellow, emerged as an actor emphasizing carbon storage and playing a role in 

the flow of cooperation and communication. Surprisingly, none of the interviewees mentioned 

external financiers who might have been in the project or suppliers of windows and doors, for 

example, but suppliers of fixed furniture and wood material were included in the list of actors. The 

interviewees remembered many of the actors with whom they closely worked during the projects; 

these were mentioned at a very general level rather than mentioning the name of a particular company. 
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Of the three projects, the interviewees from project number 1 were able to mention the most 

comprehensively different actors, as the following quote shows.  

 

 "Now, really, now that I`m starting to count these [actors], it's a surprise that there are a lot of them 

anyway." – Project 1 

 

 

Figure 2. Located in the business ecosystem, all the actors involved in the wooden multi-storey 

construction project mentioned by the interviewees. The green circles include the actors who were 

involved in the interviews. 

 

This Figure 3 is only an indicative description of how the different actors are distributed in a 

construction project. In this picture, the actors involved in the interview have been involved in slightly 
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different phases during the construction phase of the wooden multi-storey buildings. As a result, their 

experience of a construction project is also divided into a particular section, and hence, they may not 

be aware of what has happened throughout the construction process. 

 

 

Figure 3. Distribution of actors on the construction project timeline. 

 

4.2 The impact of working with a new construction method for cooperation 

In general, cooperation was described as the agreement of things in advance, i.e., who owns 

responsibility for each area and work phase. Interviewees pointed out that the cooperation involves 

many parties, starting with the city and building inspectorate and extending to sub-contractors. In 

projects 1 and 3, cooperation was described as being smooth. Cooperation and its amount varied by 

role and by the way the project was implemented. In project 2, on the other hand, the perceptions of 

cooperation varied among the interviewees, and with no clear consensus. Some felt that there was a 

lot of cooperation, and it was professional and communication regular. Instead, some felt that a lot of 

more cooperation would have been required, and the lack caused confusion. There was cooperation 

across several different actors, and it was emphasized that it would be important to understand the 

processes related to wood construction, as now not everyone was so aware of that yet, for example, 
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the order in which things should be done. This may be because the construction method was new to 

some actors, and this may have affected the perception on experience of working together. This is 

well illustrated by the following quote from project 2. 

 

"In that sense, it was for the old construction companies, which of course come with the old processes 

and the good ones, I think it was perhaps more challenging for them to understand that things are 

done in a different order when [a building is] made of wood and not concrete." – Project 2.  

 

It was seen in the project interviews that it would be a good idea to start cooperation with experts 

from different fields at the beginning of the project, which will then provide insights from different 

actors already in the planning phase. There were challenges in cooperation, for example in how to 

reconcile different approaches, and this was particularly evident in the responses drawn from project 

2. However, it was emphasized that regardless of the nature of the project and the working methods, 

cooperation is important. 

 

“…Some of the projects are obtained, some are lost, but they are spun with the same people, so it 

must be [executed] in harmony, in harmony with everyone.” – Project 1. 

 

The interviewee in the previous quote describes the importance of how to get along with everyone, 

regardless of the atmosphere of the project, and also because you may work together in the future. 

Interviewees differed from each other in how they saw the cooperation between companies and the 

potential new know-how it brought in each project. The following quote describes one interviewee´s 

feeling about the new doctrines of collaboration. 

 

"It certainly brings complementary know-how that would not otherwise be done unless useful 

additional know-how is obtained from outside, which is believed to be beneficial." 

- Project 1. 
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All projects were built around a new construction method, and these were the first WMC where the 

companies were involved. Interviewees from project 3 identified the importance of cooperation in 

this situation, as not everyone had experience or was at the beginning familiar with what kind of 

product and project is being done. When the team one is working with is already familiar, 

development work toward future projects is smoother. Interviewees from project 1 followed the same 

lines and considered the exchange of views and experiences as being a good thing. Related to that, 

one interviewee believed that to cooperate with actors in adjacent sites on certain issues achieves cost 

benefits. As a result, the ecosystem will also expand beyond a single project, and this can be seen in 

the following quote as well. 

 

"This kind of everyday cooperation of the project is almost like being part of the same organization, 

we are constantly dealing with many people across organizational boundaries." 

- Project 1.  

 

Still, interviewees from project 1 did not feel that there was much new know-how on the site, as the 

construction company already had a certain way of operating. In interviewees from project 2, partly 

felt that new know-how had come, and partly felt that the project did not differ from others and thus 

did not necessarily create new know-how. Experiences of smoothness of cooperation therefore varies 

from project to project but also interestingly within the project. In general, good cooperation allows 

things and new solutions to be developed together to the follow-up projects. 

 

Some of these three projects had already involved cooperation with some actors earlier more than 

some others. This was reflected in the fact that there was already a good and familiar relationship 

between actors as well as partners with whom products or concepts had been developed in 

cooperation. It was generally mentioned that cooperation could be deepened if the right actors are 
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involved in the project to achieve a successful project. Especially in project 1, many of the actors 

were familiar to each other, as illustrated in the following quote. 

 

"… We like to use the same actors; it always at least makes cooperation easier [on the project] …" 

- Project 1. 

 

In part, it also depends on individual people whether the cooperation continues. Networking makes 

things easier and, in project 1 interviewees felt that after each project, the actors are increasingly more 

familiar. This facilitates discussion and familiarity of how others work when these were already 

recognized. Interviewees from project 2 did not see any major obstacles to further deepening their 

cooperation. One company planned to continue cooperating with some actors involved in project 

number 2, but not all of them. According to interviewees from project 3 there were no obstacles to 

cooperation and one of the actors was already familiar with others. They felt that these actors are 

more of a partner type, and there is closer cooperation when environmentally efficient solutions will 

be shared, and issues related to occupational safety will become clearer to everyone. Cooperation was 

evident in many areas, and perseverance and development work were part of the phenomenon, 

allowing common practices to be standardized. Deepening cooperation seen that the raising of public 

awareness in general is importance and there should be enough information about project for all. 

Interviewees from all projects agreed on the same lines that common values are a prerequisite when 

considering cooperation and its deepening or continuation. Managing the cooperation the main actor 

has the most important role, but the managing role could be transferred for someone else too, at least 

according to interviewees opinions. 

 

4.3 The importance of communication during the project 

In each project, e-mail and telephone calls were used as the main communication platform, but in 

projects 1 and 3 it was mentioned that the communication platform depends on the stage of the 
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project. In all three projects, site meetings / planning meetings were held, where other actors were 

met and required a lot of attendance. These regular meetings were considered successful to go through 

things and make agreements. All activities are based on the general delivery and contract terms in the 

construction industry, which define things. In project 2, one interviewee felt that at least the minimum 

requirements had been met. One interviewee from project 1 highlighted a change that has taken place 

over the years, in the past one could have trusted the word of the people, but now the bureaucracy 

already defines that all agreed things must be recorded. Another interviewee from project 2, on the 

other hand, highlighted the relationship of trust between the actors and the effectiveness of 

communication, which are essential for the meaningfulness and fluency of cooperation, although all 

based on agreements. Interviewee from project 1 differed from project 2 in that governance took place 

at many levels, but the aim was transparency and the dissemination of information to all. While in 

project 2 the management of the cooperation was variable, sometimes too casual and sometimes 

things were followed very closely. There were differences in satisfaction with the management of 

cooperation and communication. In the following quote, the interviewee saw the meetings as a good 

way to communicate and resolve issues. 

 

“But in general, if you think about the meetings, then I really thought it was nice and there were 

people present, that it wasn't just that you came there and in a conservative way were proud of your 

own profession, but we worked together in that project and we openly got through the problems and 

resolved them together.” – Project 2. 

 

Even though there was a desire for effective interaction and communication, interviewees 

experienced these things differently and how those came up in projects. Various meetings where you 

could meet other actors were seen as important and effective channels of communication. It gives the 

opportunity to see the actors you are working with during the project and allows an open discussion 

and resolution of problems in advance, because there were no clear common practices for the WMC. 
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“It all depends on the project and how much has been put into it [communication], that yes now I 

notice that during remote working there are a lot of different practices, and some are much more 

organized and of course rise to a bigger value, how much time has been put into, and thought the 

meaning of communication and what channels are used.” – Project 3. Describes communication 

during remote work but can be generalized to other projects and practices during the time. 

 

The answers varied quite a lot between interviewees about how communication worked during the 

projects. Communication was described as following words: smooth, good enough, challenging, 

problems occurred, probably as smooth as usual. In project 1 interviewees felt that the communication 

worked just fine and smooth during the project. There were no major delays, and interviewees did 

not identify problems. However, it was pointed out that the flow of communication varies from 

project to project and differing views on issues can cause controversy sometimes. In project 3 

communication was as smooth as in construction projects in general, although English was not a 

matter of course in dealing with the city. In project 2, the interviewees were very divided on how 

successful communication was. Two of the interviewees felt that communication was working, and 

it had even been as examples for future projects. 

 

“But yeah, it was maybe that humanity and then the fact that you could openly go through those 

problems in advance without going into a dispute or blaming anyone, that it was from anyone that 

lack or problem point, so those got pretty well clarified.” - Project 2. 

 

The previous quote describes the positive views of the interviewee who participated in project 2 

regarding communication. In project 2 one interviewee felt that regular meetings during the 

construction project streamlining and helped with inter-company communication. In addition, the 

other two felt that communication was challenging or did not exist at all on the construction site. The 

following two quotations, in turn, illustrate the opposing views that emerged from project 2, and from 

this we see a tension that was observable within the project. 
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“I couldn’t put the word construction project and communication together. Those never go to the 

same sentence, it doesn't exist. … At least there were no communication goals from this main 

contractor that everything would be always clear to everyone. There is no such thing, nor was there 

an agenda, it is not a volition situation on a construction site…” – Project 2.  

 

“So, communication is challenging in a project like this, where everything is a prototype. So. Maybe 

then, we are not always able to communicate everything, when there is so much to communicate, so 

much different, divergent from the traditional. Yes, it manifests itself in communication, then even in 

problems in communication.” – Project 2.  

 

Interviewees had experienced the functionality of communication in different ways and its fluency 

varied between the different actors operating in the projects. Thus, it could be observed that opposing 

views emerged on the functioning of communication, which can be partly explained by personal 

chemistry and differences in expectations for the project. This was most evident in project 2 while 

projects 1 and 3 went without major interruptions in communication. A similar difference between 

the projects was also noticeable in the smoothness of the cooperation. These differences could be 

partly explained by the fact that in projects 1 and 3 some actors were already much more familiar 

than in project 2. When the actors are already familiar at some level and the ways in which others 

work are already known, it means that mutual communication and cooperation are smoother. Projects 

1 and 2 are good examples of how experiences can vary between involved actors. The differences 

between these two projects might be explained by the management or the starting points from which 

the project has been promoted, but the difference may have been equally influenced by individual 

personalities and how one reveals things and what one wanted to say. 

 

4.4 Factors related to project success and experienced challenges 

In project 1, the key factors for success and smooth cooperation were identified to be a good starting 

points, on the basis of which the project was taken forward and that sufficient attention had been paid 
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to it at an early stage. These starting points, like familiar actors with whom the history of collaboration 

was already behind helped with the project as well as personal chemistry which was known. Project 

3 followed the same lines and the interviewed persons were happy to use the same actors as in 

previous projects to facilitate collaboration and ensuring project progress. This is explained in the 

following quote by an interviewee. 

 

"… that is, in the sense that cooperation between different actors, when it works, learnings and others 

can be further refined into the following projects, as long as the team remains the same."  

- Project 3. 

 

According to the interviewees, it also helps if the actors have some knowledge of the construction 

method such as the order in which things should be done and what technology is needed, for example, 

at the points of attachment. This was mentioned in all three projects. In project 1 one of the biggest 

factors was the attitude, the personal chemistry, the positive grip in the sense that the actors wanted 

to work together and do things right and properly. The sources of the successful project execution in 

project 2 according to interviewees were open discussion, high motivation, and the effectiveness of 

cooperation. These are quite similar to factors in project 1. In project 2 it was also believed to 

associate with its central location, which increased interest in the involment in the project. The 

scheduling was mentioned as one of the most important aspects and that careful planning will allow 

the project to proceed as desired. Project cooperation also requires professional skills and having 

sufficient resources. Based on interviewes from project 3, it was felt that good customer knowledge 

and product development based on it, are good things for the success of the project. Generally the 

feeling of success in projects was increased if an appropriate choice had been made for the wood 

element supplier. 
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Interviewees had different perspectives on whether or not there had been any challenges during the 

projects and what kind of these might be. In the following quote, a person felt that building a wooden 

multi-storey building was more challenging than they could not expect before that project. 

 

“Before that [project], our organization had not built a wooden multi-storey building either. And 

now we know at least how challenging it is.” – Project 2. 

 

Project 1 did not manifest any major challenges, although some surprises came to the higher than 

expected living of the material, which is explained that this was the first WMC for the company. In 

project 2 limited communication and personal chemistry were identified as potential contributors to 

the emergence of challenges. Challenges arise if there are problems with communication and some 

part, such as planning or some other work phase is delayed. This affects the schedule of the whole 

project, which is often very tight, these was also mentioned in project 1. The challenges also stemmed 

that different actors have different ways of working or are unfamiliar with a particular style of 

construction. Based on interviews from project 3, it was natural that new things may come up but 

were not considered to be a challenge. In general, the challenge in projects may be not to understand 

the specificities of WMC already at the design stage, as was observed in project 2. One challenge can 

be if start with an inappropriate implementation or contract model which might incurs additional 

costs, like in project 1. As can be seen from Table 3, there have been slightly different challenges in 

the three different projects and, accordingly, issues that have been perceived to have had an impact 

on the succesful outcome of the project. It can be seen that there were few major challenges especially 

in project 3, for example, but this could be partly explained by the fact that not as many people were 

interviewed from this project as from other projects and thus the material was more limited in 

comparison to projects 1 and 2. 
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           Table 3. Challenging factors and success factors that have affected different projects. 

 
Factors contributing to success:     Project 1       Project 2     Project 3 

Material from which to start the project           x   

Familiar actors           x   

Attitude, personal chemistry           x   

Location            x  

Scheduling            x  

Open discussion, motivation            x  

Customer knowledge, successful product 

development 

            x 

Familiar construction method, standardized 

operating model 

          x            x 

Material supplier           x           x           x 

Challenges encountered:    

No big challenges           x            x 

Cost structure, life of the material           x   

Communication, 

personal chemistry 

           x  

Different ways of working            x  

Requirements for structural solutions             x 

 

 

One of the interviewees from project 1 had an opinion that the more wooden buildings are built, the 

more they are built, i.e., learning was considered an ongoing process. It was generally perceived to 

be important to be aware of the challenges in wood construction and to dare to develop and question 

current practices. In the quote below, the person describes how the construction of wooden multi-

storey has had an impact on how construction methods change. 

 

"And it became clear that all these wooden multi-storey construction projects always end up doing 

something differently than in the previous project, it says that the way of construction is constantly 

evolving.” – Project 2. 
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4.5 The role of cities in promoting wood construction 

In all projects, the role of cities was seen as a major issue. Cities are key players in providing 

infrastructure and enabling the growth of the share of wood construction through urban planning. 

Cities have possibility to determine which areas would be zoned to have wood construction. Each 

project was consistent in that the role of the cities is to be the landowner, -seller and the organizer of 

the land competitions, the zoner and the building inspectorate. Interviewees from projects 2 and 3 

thought that WMC should not be forced in an area where it is not suitable, but without mention in the 

city plan, wooden buildings would hardly be built. Wood as a material should be so good that its use 

is not forced on. It was hoped that cities would dare to take bigger steps towards WMC. It was 

generally seen that there are currently not as many WMC projects as there could be, and here the role 

of cities and municipalities would be highlighted as enablers and facilitators. In project 1, one 

interviewee suggested financial support and reductions in property taxes and land use fees. For the 

city interviewee suggested possibility to organize land competitions, in which only WMC actors 

could participate. Comparing to neighboring Sweden, from project 2 one interviewee stated that we 

are far behind the types of wooden multi-storey residential areas are made there. 

 

There was not always such a positive view of the role of the city, and a few interviewees also thought 

that working with building control and zoning issues was unpredictable. It was considered whether 

the building inspectorate have some influence to the slow diffusion of WMC projects. There was a 

slight criticism of a long zoning process, especially according to interviewees from project 2. This is 

also shown in the following quote. 

 

“…I recall that construction supervision became additional requirements for it in retrospect. We had 

already proposed a solution there, but in the permit process they would look into it more closely, then 

there was a little need for further changes to it.” – Project 1. 
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4.6 Environmental awareness and building as a carbon storage 

Wood construction and environmental friendliness of building material choice were seen as a bit part 

of the companies’ strategy and WMC production was considered as a competitive advantage, 

especially in projects 1 and 2. As shown in the next quote, the interviewee felt that their actions are 

based on their core values. 

 

“Our whole fundamental is just ecology; it’s all based on it. It is in our values; we act on it…” 

- Project 2.  

 

Still, some of the interviewees felt that the use of wood material did not necessarily bring any greater 

benefit to the business. However, in general WMC was seen as a positive addition to one`s own work, 

which as a reference project demonstrates the company’s expertise in that construction method. This 

is shown in next quotes. 

 

“In the sense that there aren`t those wooden construction sites, not so many yet, even though they 

are becoming more common all the time. So, it is good for us, that we have those wooden construction 

projects in our own portfolio.” – Project 2. 

 

Interviewees from project 1 felt that the use of wood material can bring some benefits to one's own 

business, such as the fact that building a wooden multi-storey helps to obtain green funding as well 

as a strategic advantage. Using wood provides many value-added factors, such as carbon storage, this 

was also mentioned in projects 2 and 3, but in the third it was slightly weaker. Interviewees from 

project 3 mentioned that wood material brings green values and benefits from its life cycle. This was 

noticed from project 2 where the carbon footprint can be reduced through material selection and frame 

selection, that in this case project value came from the wood which is shown in attractiveness 

apartments. Several properties were mentioned for the wood in relation to project 1, such as being an 

insulator, light weight, well-machined material, natural, domestic origin, high speed of construction 
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and dryness thanks to off-site production, all of which are factors that generate positive value. For 

project 2 one of the interviewees felt that the building made of wood might even be designed a little 

higher quality, which had also resulted in streamlined logistics and an accelerated construction phase, 

which is beneficial in business terms. They highlighted that companies would be happy to build and 

promote more buildings with wood because of carbon storage and high ecological properties if 

buildings were just bought by someone with such values, as the following quote aptly clarifies. 

 

 "Yes, I'd be happy to do more of these, even if they were challenging if [someone] bought them."  

 - Project 2. 

 

It was generally considered a positive thing to be able to take part in a construction project with wood 

selected as the main building material. Interviewee from project 3 did not necessarily see a 

commercial benefit from the use of wood as a building material in the project. But they want to be 

wood builders, who produce environmentally friendly construction with the goal of carbon neutrality 

in 2030. Interviewees from projects 2 and 3 were partly on same lines that there was not significant 

value for wood material for customers either, it is not yet in the value selection of many people, other 

criteria guide the purchase decision. However, there are signs that some customers are starting to be 

more alert consumers and environmental values are starting to be an influential factor in the 

purchasing situation. This is also evident in the following quote. 

 

“More and more people are looking for apartments that are built responsibly and have the right 

environmental values, but I can’t say that in project X it would have been significantly visible that 

someone would have bought an apartment just because it is a wooden multi-storey building.” 

- Project 3. 
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4.7 Environmental thinking in a wooden multi-storey building project 

The issue of carbon storage in buildings and the view of environmental friendliness divided opinions. 

However, some felt that environmental issues are beginning to be better understood both in the 

construction industry and in the companies they represent. Still some interviewees mentioned that 

these are not highlights that much yet. There was a willingness to change among some actors by 

establishment of own sustainable development unit. The change was considered slow, interviewees 

from projects 1 and 2 subscribed that the sector was inherently conservative. Interviewees from 

project 1 differed in that some felt that the industry had awakened to environmental issues, and one 

highlighted the Green Building Council in the sector, where these issues are discussed together. 

Interviewees from project 1 also said that the company they represented had set carbon neutrality 

targets by 2035. In parallel, there were also more critical assessments by one of the interviewees as 

to whether these targets would be actually met. According to one interviewee in the next quotation, 

carbon neutrality is not reflected in one's own work and everyday life, despite the company's goals. 

 

“No one is asking anything about how much carbon footprint there is now or that, we are not talking 

about them on an everyday life …  carbon neutrality and the things like that, they don’t show up in 

my everyday life.” – Project 1. 

 

In addition, the person in that quotation felt that price, quality, and delivery time were so far 

dominating over environmental performance. There were differences in the responses regarding how 

the carbon neutrality targets were seen within the company. In project 1 and 2 there was pondering 

whether carbon neutrality and the WMC could be seen as only raising the company's image, or is it 

just green washing, which included riding on a carbon storage. Interviewee from project 1 could 

identify the impact on the amount of wood used in a construction project, which affects the amount 

of carbon stored. Interviewee from project 3 were not able to mention the features that affect whether 

a building is seen as a carbon storage or not. In project 2 interviewee perceptions of carbon storage 
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varied a lot. One interviewee could not recognize any while another noticed that the lifespan of a 

building is one factor. The other factor is that as a material wood is superior in terms of carbon storage, 

in general the choice of material can influence. This is expressed by one of the interviewees in the 

following quote. 

 

"I see that the strength of wood at the moment is that it is a very exceptional building material in the 

sense that it is the only material that binds carbon dioxide for its lifespan…" – Project 3.  

 

Interviewee from project 3 saw that there could be environmentally friendly construction regardless 

of the material. From the point of view of one of the interviewees, wood construction was not very 

popular, as there is quite a little bit actor on the contracting side who would have specialized 

specifically in WMC and thus created their own business area, this has a direct effect to competitive 

factors. In part, it may also be the case that wood construction is perceived as more expensive, which 

does not lower the threshold for promoting projects, as seen in next quotation. 

 

“But maybe it’s just that when we’re in the low-margin business, this world of construction, the fact 

that wood costs so much and that wood construction costs so much, that it’s a pretty big threshold, 

however, go to on a bigger scale to promote those projects, because then even the slightest cover 

melts and it just doesn't, it doesn't work.” – Project 1. 

 
 
The perceptions of the interviewees differed in terms of which actors highlighted carbon storage or 

environmental awareness during the project. In project 1, interviewees felt that the main constructor 

strives to be environmentally focused in their communications and marketing, but interviewees also 

felt that it anyway depends on the specific company what each one emphasizes. In project 2, emphasis 

was placed on carbon storage and environmental issues as emphasized to be on the part of the wood 

element supplier and on the architect. In project 3, environmental issues were the intention of the 

builder. Although the mentioned actors emphasizing carbon storage and environmental issues 
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differed in the answers of the interviewees, it can still be seen that, in principle, the key interest in 

these comes from the developer. 

 

Many interviewees felt that environmental impacts of construction play a big role and considered it 

of great importance when working in these projects. Interviewees felt that companies cannot only say 

they are responsible in what they do but companies must also show it in their operations. Action has 

been taken on these matters, as described in the following quote. 

 

“We wanted to calculate our carbon footprint and thereby identify the solutions that have the greatest 

impact on our carbon footprint.” – Project 3. 

 

Interviewee from project 2 felt that the environmental impact and construction of wooden multi-

storey buildings played a big role, but it should play an even bigger role in terms of both regulations 

and atmosphere. The importance of the change in attitude was emphasized in the responses of the 

interviewees, and the fact that people are not ready yet for all changes. One of the interviewees 

mentioned that there had already been a change in their own world of thought how they see the 

environmental impact of construction. Thus, the potential for environmental impacts will gain more 

ground as information is shared and made more widely known. The interviewee in the next quote 

highlighted how some of the changes had already been started.  

 

"Yeah, it might need a little change of attitude and in a way the big wheel has already spun, and 

certain organizations are already very much awake with these." – Project 3.  

 

One person coming from project 2 felt that there could be room for improvement in the whole wood 

construction chain and in the production and procurement of wood material in a sustainable way. 

Interviewee from project 3 believed that future limit changes and limit values would increase interest 
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in environmental issues. One of the interviewees stated that larger developer organizations already 

understand the importance and value of environmental issues, but more in the future. Hence, wood 

construction should be developed further and to be made an equal option when considering material 

choice in future projects. The change was considered to be slow, but it was felt that wood construction 

would be a significant trend if it changed the state of current construction towards more sustainable 

choices. Interviewees from projects 1 and 2 showed that international investor groups, such as green 

money, with an emphasis on ecological values and a carbon footprint, contribute to the pressure to 

produce environmentally friendly and sustainable housing. 

 

4.8 Changing the culture of construction towards environmental friendliness 

According to the interviewees, there are some measures that could help to integrate environmentally 

friendly practices better into the Finnish construction culture. Interviewees from projects 1 and 3 

suggested, for example, that environmental certifications should lead to more harmonized practices. 

Interviewees from projects 1 and 3 stated that standardized carbon footprint and handprint calculators 

would lead to more uniform practices across the construction industry and thus better comparability 

between different buildings. One of the interviewees stated this in the following quote. 

 

“If we’re told that the carbon footprint of this building is this and the handprint is that so that it 

would be ... when somebody says the same thing that they would be comparable.” – Project 3.  

 

In project 1, interviewees felt that the alignment towards a higher amount of WMC needs some 

incentives. At the company level, too, financial investment would be needed to move to a lower-

carbon building, and consumers are not yet very willing to pay premium for green homes, like 

interviewees told. In project 2, interviewees felt that there could be stricter legislation, which could 

lead to better construction in terms of environmental issues. Interviewees thought what kind of 

decisions are made at EU level and whether there will be legislative instruments with far-reaching 
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implications will also have an impact. It was mentioned that cities should also take more 

responsibility that in the zoning areas comes building which consider of environmentally friendly and 

leads towards a more sustainable way of building. Developing a standard was proposed for the 

expression of the environmental impact, similar to the energy class A status of all buildings. This idea 

came from project 2 interviewee pointing out that the results of the energy performance certificate do 

not currently encourage the design of low-carbon buildings.  

 

“And then the question of how the current wooden multi-storey buildings are meant to be in the 21st 

century, then, if their life cycles are beginning to come to the point where, for example, the city has 

developed in such a way that it is said that in some place a higher building is needed instead, so if a 

wooden multi-storey building is demolished, what will be genuinely done for those materials at that 

point.” – Project 1.  

 

In the previous quote, the interviewee considered the circular economy of WMC and in interviews 

also considered how to extend the life cycle of a building material beyond that of the building itself 

to maintain carbon storage for as long as possible. The Circular economy and its promotion were thus 

brought to the fore. One way could be for designers to pay more attention to emissions from the very 

beginning of the project, they could influence selection of more environmentally friendly. Indeed, 

interviewee from project 2 considered that companies also have a responsibility to ensure that 

employees have the latest information on environmental issues that they can use in their own work. 

Indeed, the interviewee from project 3 mentioned optimistically that it is possible to develop the 

construction industry and wood construction further considering environmental aspects. 

 

Table 4 shows the different factors that were identified to influence perceptions regarding 

environmental awareness. It can be noted, for example, that interviewees from projects 1 and 2 listed 

more things to unify the construction culture than project 3. This could be partly due to the fact that 
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in all the interviews the environmental theme did not come up so much or there was a lack of 

information among some interviewees too. 

      

     Table 4. Views on environmental friendliness and benefits emerged from various projects. 

        Project 1         Project 2         Project 3 

The use of wood material brings 

added value  

              x               x              x 

 

Tangible:    

Carbon storage               x               x              x 

Value for business Speed, factory 

production, reference 

project, obtaining 

funding 

Construction phase 

speed, logistics, 

competence 

Not necessarily the 

effect 

Abstract:    

Green values                x 

Impression of wood material                x  

So far, no added value for residents                x              x 

The environmental significance of 

working on the project is seen 

considerable 

              x               x              x 

The building acts as a carbon 

storage  

              x 

Varied whether 

properties were 

identified, but most 

were aware of the 

carbon storage. 

Amount of material 

affect 

              x 

Identification of 

properties and 

identification of 

carbon storage 

varied. Life cycle of 

the building affect 

             x 

Could not mention 

which properties 

affect 

Examples of how to increase 

environmentally friendly 

practices: 

   

Standards, certificates               x               x               x 

Attitude change                x  

Clear and uniform calculation 

methods for the carbon footprint 

              x               x               x 

Stricter legislation               x               x  

Zoning to promote wood 

construction 

              x               x  

Circulating materials               x   
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5 DISCUSSION AND CONCLUSION 
 

 

5.1 Views on the business ecosystem in the WMC project 

The results of the research showed that a project-based network of business ecosystems can form 

around the key actors in the construction projects. In this residential WMC business ecosystem, 

interviewed actors participated in the ecosystem at different levels presented by Moore (1993). The 

keystone companies in the projects belonged to the core business level, as can be seen for example in 

Figure 2. It is noteworthy, however, that there are many other actors in this figure as well, such as 

municipal officials or future residents from the outermost level or home sellers from the extended 

enterprise level. These were not interviewed for this research. As Thomas and Autio (2014) state, the 

network develops among the participants of the ecosystem and it is also noticeable in these three 

projects, because the ecosystem can only last for a certain project or participation in the network can 

last for several projects. It was observed that the duration of cooperation varied of these projects and 

the project-level business ecosystem structure generally worked well in the projects. Despite the 

differences of opinion in both the communication practices and the smooth running of the cooperation 

in one of the projects, collaboration was highly valued and felt to be important in all projects.  

 

In some projects the preconditions for communication and cooperation were better than in others, 

which may have been influenced by how familiar the various actors have already been (also Toppinen 

et al. 2019). This was particularly noticeable in projects 1 and 2. The history of cooperation enabled 

building of mutual trust between the actors, which is strengthened by good cooperation and positive 

relations, and this has already been noticed in previous literature (e.g., Buvik et al. 2015, Pöyhönen 

2018). As also Viholainen et al. (2021) mentioned, communication between those working in a BE 

tends to be more informal in situations where there are highly familiar actors. This kind of situation 

may have had an impact on the business ecosystem of these three construction projects as well. The 
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perceived success of these projects could have been influenced by the development of close relations 

between the actors over time. 

 

These three projects were the first kind of WMC projects for many participating actors, and factors 

could be found in them that enabled a successful outcome. Common to all projects was that the good 

choice of supplier of wood elements. Strong relationships with industrial manufacturers are therefore 

central to the WMC project and materializing new innovation (also Blayse and Manley 2004) and 

involving industrial manufacturers already in the design can improve and further develop the 

construction solutions used in WMC projects. It has also been found in the Sariola (2018) that material 

suppliers are useful in developing product design and providing alternative solutions. Other factors 

for successful project management include scheduling, use of already familiar construction methods 

and having a positive attitude.  

 

Based on these three projects, some project members may feel that communication is smoother than 

others feel, and this also affects how the project outcome was perceived to be either successful or less 

successful. Exceptionally in project 2 the responses varied a lot between interviewees. It was 

surprising how divided views emerged from project 2, for example some interviewees felt that project 

was successful, and others felt there was a problem in communication. This highlights how boldly 

and honestly the interviewees who participated in the project in question expressed their own opinions 

to the interviewer, even if they could have embellished their story and left something unsaid. As with 

all project work, there was room for improvement in the interaction and communication between the 

BE members of these three projects, especially in how the different working methods can be better 

coordinated. The role of, for example, project manager in the effectiveness of communication is 

therefore emphasized, but different organizational structures can also influence how information 

flows (Chen et al.2021). Again, the solution could be more open discussion, stronger coordination by 
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project manager and flexibility in acceptance that things can be done in different ways and to be 

learned from others.  

 

In previous studies, Bygballe and Ingemansson (2014) have found that construction companies tend 

to emphasize project planning and project management in their innovations. By standardizing 

building types and different project work methods, companies are striving for a more industrial 

construction process. In this research, it was seen that in some of the projects, this style of 

organization and standardization of working methods had already been more effective. In general, 

such planning as well as strong project leadership has an impact on smoothness of collaboration. As 

was observed in these three projects, there would be an opportunity to improve the flow of 

cooperation, for example through closer work allocation between different actors and having more 

regular site meetings (also in Sariola 2018). The results are also in line with Pöyhönen (2018), 

indicating that there were functional things in the BE of a construction project but also not so 

functional ones. A lesson learned is that communication could be improved as well as the content, 

frequency, and number of planning meetings. Some of the projects did not face major challenges, but 

information could be limited since the negative aspects may not have been described in detail or that 

interviewees were too careful not to be put in a poor light by companies. 

 

As described by Pulkka et al. (2016) the network of participants formed by the actors which can co-

evolve is relevant to value creation, when there is trust between actors as well as mutual awareness, 

the creation of value is facilitated. In some of the projects, interviewees felt that the use of wood 

material can provide some added value for the business. One added value factor is the opportunity to 

be a pioneer in introducing the method. New innovations and the rationalization of logistics via 

prefabrication also bring value and competitiveness to different actors. The wood material was 

perceived to have such value-adding feature to end-users that the wood was visible in the apartments 
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(also Viholainen et al. 2020, 2021), and for companies see benefits in high degree of prefabrication 

(also Gasparri et al. 2015), ecological properties, like carbon storage (also Ijäs 2013) as well as 

gaining experience and reference for future projects (also Toppinen et al. 2019).  

 

In comparing the projects, it was only partly seen that environmental thinking as well as the aspiration 

towards carbon neutrality would start to gain more ground. Gosselin et al. (2017) have identified 

sustainable development as a driver in construction, which has been confirmed by the ability of wood 

to store carbon. However, some interviewees were a little more skeptical about whether the set 

sustainability targets would be met in the near future. Achieving these goals requires collaboration 

between actors in business ecosystem (Martek et al. 2019) and more effective communication to make 

all actors aware of issues affecting in terms of improving environmental performance of construction 

industry (Lin et al. 2018).  

 

When looking at the business ecosystem and the actors there based on the data from three analyzed 

projects, it was even a little surprising that even within the same company, views on environmental 

perspective and carbon neutrality differed so much. It is seen here that there are many actors from 

different backgrounds in the BE and some might have a more visionary approach in environmental 

aspects than others. This might be reflected in the answers as well because it cannot be assumed that 

every actor has the same vision or environmental world view. In fact, in the process of these projects 

during 2019, some actors had already woken up to a change in attitudes towards whether they saw 

WMC as an environmentally friendly option. However, in some projects, such aspiration to tackle 

climate change was considered slow, in part due to the companies’ resistance to change and industry 

conservatism (see also Riala and Ilola 2014). According to the interviewees, some of the actors are, 

however, already very aware of the environmentally friendly ways of thinking in the building culture, 

but according to some actors, these things are not yet very visible at everyday floor level. Although 
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the choice of material with good carbon storage property was seen welcomed and considered superior 

in comparison to concrete, many interviewees still wondered whether such projects at the moment 

still were merely measures to greening the image of construction companies. 

 

The project actors saw many opportunities for increasing their environmentally friendly construction 

as well as saw an opportunity for the construction industry to unify their construction practices. This 

is particularly affected notably driven by political agendas, and stricter legislations as well as building 

certifications, also mentioned in Amiri et al. (2020). Also, the need for having uniform standards for 

calculating the carbon footprint and -handprint emerged from the responses of the interviewees. 

Somewhat surprisingly, the carbon handprint hardly emerged spontaneously from the interviewees. 

Interviewees were able to mention the carbon footprint more often than the carbon handprint. This 

may be explained by the fact that the matter is not yet so familiar or has not been clearly raised in the 

companies represented by the interviewees. Financial incentives, and a mainstreaming change in 

attitudes for both end-users and project initiators to increase the share of WMC were also emerged in 

the responses. Several of the interviewees mentioned green finance from investors, which is directed 

to construction projects in accordance with the principles of sustainable development. Also, Himes 

and Busby (2020) recognize the important role of both private investment and public policy in 

increasing low-carbon construction. They also cite private equity as a debt or equity investment when 

looking for alternative building materials, such as wood, as well as green bonds that could be used to 

finance wooden buildings. This is potentially one of the ways to increase the share of the 

environmental impact of construction projects by channeling funding to projects that contribute to 

meeting CO2 reduction targets. However, this cannot be answered based on this study but would 

merit attention in future research. 
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The three case projects could be identified, with varying degrees of success, to align with the wooden 

multi-storey building acting as a carbon storage. It was seen that wood as a building material choice 

allows for long-term carbon storage, but what also matters is how much wood has been used in the 

building (Vares et al. 2017). However, it has been mentioned that the individual project player may 

have little influence in the construction supply chain, as the decision on the building material can be 

made elsewhere in the supply chain (RT 2020), which gives room to better highlight the benefits of 

wood. Still, it was understood among interviewees that other materials could be also used for 

environmentally friendly construction, although wood was considered a particularly positive option 

at the moment. In general, with the lens of the business ecosystem concept of three WMC projects, it 

was felt that the environmental significance can be high, but it was also seen that WMC had potential 

for a bigger role and the sector should be further developed. Moving towards more environmentally 

friendly and greener construction practices requires mindset changes among companies and more 

inclusive business ecosystems (Mokhlesian et al. 2012). The idea prevailing from the projects was 

that the operators wanted to be part of a more environmentally friendly construction and to bring to 

the surface the good properties of the wood material would enable the growth of WMC market share. 

Although local government actors, such as construction inspectors, were not included in this research, 

their perspectives should also be considered. For example, Franzini et al. (2018, 2021) has been found 

that WMC has positive effects on the environment as also believed by civil servants.  

 

5.2 Conclusions and future studies 

The purpose of this qualitative interview research was to examine the project level activities in 

wooden multi-storey construction in three different projects located in three cities in Finland. The 

aim was to (1) gain a better understanding of the WMC as a business ecosystem and (2) to learn more 

about the environmental awareness of the actors. Even though the WMC projects had already been 

completed in 2019, the interviewees agreed to participate and still provided a lot of relevant and partly 

surprising information for the research, although the interviewees commented that they may not 
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remember enough. Surprising information came especially about the views of different actors on 

environmental awareness and responsibility goals within companies. These differences among the 

interviewees may be due to the interviewees' own interests or knowledge regarding environmental 

awareness. But it can also tell you that companies haven’t been able to bring these issues to the 

attention of employees and thus into everyday life. Another thing that was differing from expectations 

was the opposing views of some actors on cooperation and communication, which were also reflected 

in the research results. 

 

In response to the first research question, it was found that the business ecosystems of these three 

WMC projects include actors from different levels of the ecosystem, as shown in Figure 2. However, 

Figure 2 does not break down each project's own business ecosystem, but combines the actors 

mentioned for each project. Cooperation between different actors in the business ecosystem has 

formed a network of participants. The level of cooperation between the actors was felt to have been 

sufficient, and the communication had been largely smooth. Though, there is still room for 

improvement in the implementation of these two. Many successful but also challenging issues were 

also identified related to activities during the construction project. All actors involved in the 

ecosystem of a construction project were seen to be important, because without each actor's own 

expertise and input, a new and complex WMC project would not be successfully executed to create 

value to a network of participants. Regarding the second research question, it was found that the 

functioning of wooden multi-storey constructions as a carbon storage was identified and was also 

seen to provide added value to participants. So, WMC projects are seen to increase the amount of 

carbon stored in buildings and is a significant step on the road to wider carbon neutrality goals in 

Finland. The importance of environmental awareness was felt to be great, but still, the number of 

finished WMC projects is small.  
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All in all, the change towards a higher degree of environmental friendliness stems from the attitudes 

and learning of companies. In addition, perhaps even from the general climate awareness has a role, 

and steps towards this mindset change are being taken little by little. The transition to more 

environmentally friendly construction requires changes in construction practices and the courage to 

do things differently and to make innovations that promote wood construction. However, there is not 

just one right way of managing that works for every construction project, so there is still considerable 

room for improvement to unify the different operating models in construction projects. If there is a 

clear communication goals for everyone in the business ecosystems, as well as a common will, then 

which the smoothness of cooperation in wooden multi-storey construction projects could rise to a 

new level, but this needs also a more open cooperation. These allow WMC to face a new kind of 

interest that benefits the entire business ecosystem. 

 

Based on this study, in future research, the added value experienced by developers of wooden multi-

storey buildings could be examined more closely, especially in terms of how it is reflected in their 

own business models. In addition to this, it would be interesting to find out in more detail whether 

green funding will make a significant contribution to achieving the targets set for the growth of the 

share of wood construction and will these be achieved within the given timeframe. This research did 

not consider actors at all ecosystem levels in WMC projects, so the role of actors operating at the 

outermost level such as municipal officials and future residents should be examined more closely as 

well as home seller from the middle level. In addition, it would be useful to deepen the perspective 

of the material supplier, due to the significant role of this actor in the overall picture. One particularly 

interesting research would be a comparison with related sites completed in Sweden in the same year. 

Find out whether the actors' views on environmental awareness and carbon storage thinking differ, 

and how the project-based business ecosystem works when making a comparison between Sweden 

and Finland. 
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APPENDICES 
 

Appendix 1. Interview questions: 

Teema 1: Rakennusprojekti liiketoimintaekosysteeminä ja yhteistyö ja viestintä [Theme 1: 

Construction project as a business ecosystem and forms of cooperation and communication]  

1. Mitä ovat edustamasi yrityksen rooli ja tehtävät XYZ - hankkeessa? [What are the role and tasks 

of the company you represent for the project XYZ?]  

2. Miten edustamasi yritys päätyi mukaan hankkeeseen? [How did the company you represent get 

involved to the project?]  

3. Mitä muita toimijoita muistatte tästä hankkeesta? Mitkä yritykset ovat olleet tärkeitä/vähemmän 

tärkeitä yhteistyökumppaneita, toimittajia tai asiakkaita edustamallesi yritykselle tässä hankkeessa? 

[What other actors do you remember about this project? What companies have been 

important/less important cooperation partners or customers for the company you represent in 

this project?] ´ 

4. Minkälaista yhteistyötä projektissa tyypillisesti tehtiin mainittujen toimijoiden välillä? [What kind 

of cooperation was typically done in the project between these actors?]  

5. Minkälaista uutta ja toisiaan täydentävää osaamista näette yritysten yhteistyön tuoneen 

hankkeeseen? [What kind of new and complementary knowledge you think the collaboration of 

companies brought to the project?]  

6. Miten yhteistyötä hankkeessa hallinnoitiin? (enemmän epämuodollista/sopimuksia?) [How was the 

cooperation administered in the project? (more informal/based on contracts?)]  

a) Mikä organisaatio oli johtamisen kannalta keskeisin? [Which organization was most 

central in terms of project coordination]  

b) Millaisia viestintäkanavia hankkeen aikana käytettiin? [What kind of communication 

channels were used during the project?]  

c) Miten mielestäsi viestintä toimi hankkeen aikana? [How did the communication work 

during the project?]   

7. Mitkä̈ asiat olivat keskeisiä hankkeen onnistumisen ja yhteistyön sujuvuuden kannalta? [What 

matters were essential for the success of the project and the smoothness of the cooperation?]  

a) Mitkä asiat ovat olleet toimivia hankeyhteistyössä? [What things have been working in 

the project cooperation?]  

b) Mitä haasteita ilmeni yhteistyön aikana? [What challenges emerged during the 

collaboration?] 



 

 67 

8. Minkälaisia mahdollisuuksia yhteistyön syventämiselle näette tulevissa hankkeissa? Entä esteitä? 

[What opportunities do you see for deepening cooperation in future building projects? What 

about obstacles?] 

9. Minkälaisena näette kyseisen kaupungin roolin puurakentamisen paikallisessa ekosysteemissä? 

[How do you see the role of local city in the local wood construction ecosystem?] 

Teema 2: Ympäristötietoisuus ja rakennus hiilivarastona [Theme 2: Environmental awareness and 

buildings as a carbon storage] 

10. Millaista lisäarvoa puumateriaalin käytöllä rakennusprojektissa saatiin? Mitä hyötyä voisi 

puumateriaalin käytöstä olla liiketoimintanne kehityksen kannalta? [What kind of added value was 

obtained from the use of wood material in the building project? What benefits could the use of 

wood material have for your future business?]  

11. Tunnistetaanko rakennusalalla joitain ominaisuuksia, jotka vaikuttavat näkemykseen rakennuksen 

toimimisesta hiilivarastona? [Are there any characteristics in the construction industry that 

influence the perception of a building as a carbon storage?]   

12. Ketkä toimijoista tuntuivat painottaneet hiilivaraston merkitystä eniten? [Which of the actors 

seemed to have emphasized the importance of carbon storage the most?] 

13. Millainen merkitys rakentamisen ympäristövaikutuksella oli hankkeessa työskentelyn kannalta? 

Mikäli tietoa ympäristövaikutuksista pitäisi lisätä tämän tyylisessä hankkeessa, mitä vaihtoehtoja 

näkisitte? [What was the significance of environmental impacts for operation of the project? If 

environmental impacts is to be increased in this style of project, what would you see as the 

options?]  

 

Teema 3: Uudet toimintatavat [Theme 3: New modes of operation] 

14. Minkälaisia uusia toimintatapoja, ratkaisuja, tuotteita tai ideoita syntyi puurakentamisesta hankkeen 

suunnittelun tai rakentamisen aikana? Miten ne syntyivät? [What kind of new modes of operation, 

solutions, products, or ideas emerhed for wood construction during the planning or building 

phase of project? How did they come into existence?]  

15. Kuinka ympäristöystävällisiä toimintatapoja saataisiin liitettyä paremmin osaksi suomalaista 

rakentamisen kulttuuria? [How can environmentally friendly practices be better integrated into 

building culture in Finland?]  

 

16. Onko jotain muuta hankkeeseen liittyvää mitä haluaisitte tuoda esiin? [Is there something else 

related to the project that you would like to bring out?]  
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Appendix 2. 

Interview request sent by email. [English translation added afterwards] 

 

Hei! [Hi!] 

 

Olen metsäbiotalouden liiketoiminnan ja politiikan maisterivaiheen opiskelija Helsingin yliopistosta 

ja teen tällä hetkellä gradua puukerrostalorakentamisesta. Tutkimuksen tavoitteena on selvittää 

rakennushankkeiden toimijoiden näkemyksiä projektitoiminnasta ja puurakentamisen 

ympäristönäkökulmista. Tutkimuksessa haastatellaan viime vuosina valmistuneissa hankkeissa 

mukana olleita toimijoita ja yksi mukaan valikoituneista kohteista on vuonna 2019 rakenteilla ollut 

XY. [I am a master’s degree student in forest bioeconomy business and policy from the University 

of Helsinki and I am currently doing my master's degree in wooden multi-storey construction. The 

aim of the study is to find out the views of construction project actors on project activities and the 

environmental aspects of wood construction. The study interviews the actors involved in the projects 

completed in recent years. One of the selected sites has been under construction in 2019 and it is XY] 

 

Teemahaastattelu olisi kestoltaan noin 45 min ja tapahtuisi esimerkiksi Teamsin välityksellä. 

Haastatteluaineistoa käsitellään anonyymisti ja luottamuksellisesti. Työn valmistuttua lähetän 

yhteenvedon tuloksista ja halutessaan saa myös täysin valmiin gradun luettavaksi. [The thematic 

interview would last about 45 minutes and would take place, for example, through Teams. Interview 

material is treated anonymously and confidentially. When the work is completed, I will send a 

summary of the results and, if you wish, I will also have a fully completed master's thesis to read.] 

 

 

Toivoisin viikon sisällä vastausta siihen, jos tällainen haastattelu olisi mahdollinen. Tämän jälkeen 

voidaan sopia tarkempi aika haastattelulle. [I would like an answer within a week if such an interview 

were possible. After this, a more specific time for the interview can be agreed.] 

 

Graduni on osa laajempaa Ympäristöministeriön rahoittamaa hanketta, josta voi halutessaan lukea 

enemmän alla olevasta linkistä: [The study is part of a larger project funded by the Ministry of the 

Environment, which you can read more about at the link below:] 

https://www.slu.se/en/departments/forest-economics/forskning/research-projects/knock-on-wood/ 

 

Lisätietoa hankkeesta antaa tarvittaessa gradun ohjaaja *nimi ja puhelinnumero. [For more 

information on the project, please contact *name and phone number] 

 

 

Ystävällisin terveisin ja yhteydenottoa odottaen, [Best regards and looking forward to hearing from 

you,] 

 

Anniina Aaltio 

Opiskelija ja tutkimusavustaja [Student and research assistant] 

Helsingin yliopisto – metsätieteiden osasto  

[University of Helsinki – Department of Forest Sciences] 

*email address 

 

https://www.slu.se/en/departments/forest-economics/forskning/research-projects/knock-on-wood/

