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Temporal dynamics of a
CLT-based innovation
ecosystem: organizing for
co-innovation and value capture
over time

Anna-Lena Gull*, Lars Stehn and Jarkko Erikshammar

Department of Civil, Environmental and Natural Resources Engineering, Lulea University of Technology,
Lulea, Sweden

Introduction: Cross-laminated timber (CLT) has been recognized as a low-
carbon alternative in construction. However, realizing its full potential requires
systemic innovation that extends beyond individual projects. Such innovation can
be organized through inter-firm collaborations, such as innovation ecosystems
which enable co-innovation across multiple building projects.

Methods: A longitudinal case study was conducted to examine the development
of the organizing of an |IE in CLT-based construction over 13 years. Qualitative
data from semi-structured interviews, observations, and documents were
compiled into a visual map of events and synthesized through temporal
bracketing to delineate IE lifecycle phases.

Results: Four IE lifecycle phases were identified: birth, expansion, leadership, and
transformation. In the early stages, actors shared resources and investment risks
through collaborative arrangements and innovative project contracts. As the |E
matured, the focus shifted toward tighter organizational control and
consolidation through vertical integration of suppliers.

Discussion: The study contributes to |E lifecycle theory by showing how IEs evolve
through distinct organizing configurations over time and may gradually transform
into partially vertically integrated supply-chain structures as technologies and
value propositions mature. Methodologically, the study demonstrates how
temporal bracketing can be applied to longitudinal IE research to identify shifts
in co-innovation, value creation, and organizing across different lifecycle phases.
Practically and from a policy perspective, the findings highlight how structured
inter-firm collaboration, innovative project contracts, and supportive policy
conditions can facilitate risk-mitigated co-innovation and the systemic
development of CLT-based construction solutions.

KEYWORDS
co-innovation, construction management, cross-laminated timber, innovation
ecosystem, networks, timber construction, value capture

1 Introduction

The construction industry accounts for a significant share (21%) of global greenhouse
gas emissions (United Nations Environment Programme, 2024). To meet United Nations
Sustainable Development Goal 13 on combating climate change, policy frameworks and
research discussions increasingly point to low-carbon building materials as one potential
pathway (Lima et al., 2021). The introduction of cross-laminated timber (CLT) in the mid-
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1990s (Brandner et al., 2016) provided a low-carbon alternative to
traditional structural materials for mid- and high-rise construction
(Himes and Busby, 2020; Ilgin et al., 2023). However, its uptake in
the construction industry has been slow despite its structural and
sustainability benefits (Ilgin and Karjalainen, 2024; Penfield
et al., 2022).

The product innovation CLT depends on systemic solutions
with complementary materials and services for its full potential to be
reached (Said et al., 2025). Realizing this potential has often been
associated with systemic innovation (Hall et al., 2018; Lavikka et al.,
2021), involving coordinated development of complementary
components, shared design interfaces, and organizing
mechanisms that span multiple project cycles (Gull et al., 2026).
In addition to developing and implementing systemic solutions,
some degree of temporal continuity in organizing may influence
how CLT-related capabilities accumulate over time, as learning,
commitments, and technical solutions otherwise tend to remain
project-specific. Accordingly, this study addresses CLT-based
construction not only as a technical alternative, but also as an
organizing challenge in which time and co-innovation are critical
for implementation across projects.

Responding to policy targets in the Nordic countries aimed at
increasing timber construction to meet global sustainability goals,
Hurmekoski et al. (2018) found through a Delphi study that Finnish
construction industry actors prioritized forming alliances to share
risks and resources in the development of new building systems and
prefabrication processes, thereby emphasizing collaboration as a
critical factor for innovation. Building on this, Viholainen et al.
(2021) argue that ecosystem-oriented collaboration in multistorey
timber construction can support learning processes beyond
individual building projects. Together, these studies indicate the
importance of collaboration structures that persist over time rather
than remaining confined to isolated projects.

Such collaboration within a timber construction innovation
ecosystem (IE) was later observed by Erikshammar et al. (2024),
building on the concept of the IE as a multilateral partner structure
for commercializing systemic, shared value propositions (VP)
derived from a focal innovation (Adner, 2016; Adner and
Kapoor, 2010; Jacobides et al., 2018). The shared VP is typically
developed through co-innovation processes within the IE (Gull
et al, 2026; Ketonen-Oksi and Valkokari, 2019; Klimas and
Czakon, 2022), where product-related risks in early stages are
distributed across partners rather than handled individually
(Adner and Kapoor, 2010; Ritala et al., 2013). Additionally, it is
worth observing that Phillips and Ritala (2019) argue that temporal
analysis remains underdeveloped in ecosystem research and is
necessary for understanding how organizing and ecosystem
boundaries evolve over time.

IE lifecycles are described as time-dependent, progressing
through stages of birth, expansion, leadership, and self-renewal
or death (Moore, 1993). Research has highlighted value creation
and value capture dynamics (Ben Letaifa, 2014; Ritala et al., 2013),
actor roles (Dedehayir et al., 2018), and orchestration (Autio, 2021;
Daymond et al., 2023), yet significant gaps remain regarding how IEs
evolve over time and what organizational forms they may transition
into after dissolution (Daymond et al., 2023; Dedehayir et al., 2018).
In construction, these gaps may be particularly relevant, as systemic

innovations such as CLT-based construction interact with

Frontiers in Built Environment

10.3389/fbuil.2026.1844336

collaboration structures that shift as technologies mature and
firms transition toward maintaining products with longer market
lifespans (Winch, 2006). Existing IE studies in construction (e.g.,
Poblete et al., 2022; Pulkka et al., 2016; Viholainen et al., 2021) have
primarily addressed structure rather than temporal evolution.
Although attention has recently been paid to their innovation
potential over time (Gull et al, 2026; Havinga et al, 2023;
2023),
mechanisms and interdependencies evolve over longer time

Vosman et al, understanding of how organizing
frames remains limited (Toppinen et al., 2022). This research gap
is also evident in empirical CLT-research, which has predominantly
focused on single-project collaborations (Said et al., 2025).

Against this backdrop, this article examines IE collaboration in
CLT-based construction as a risk-mitigating co-innovation network
that may provide opportunities for developing and validating
systemic innovations before large-scale investments or vertical
integration are undertaken. The study is positioned in relation to
United Nations Sustainable Development Goals 9 and 13, as
increased adoption of CLT in construction contributes both to
sustainable industrial innovation and the replacement of carbon-
intensive materials. The research question addressed in this study is:

How does the organizing of an IE in CLT-based construction
evolve over time, in relation to co-innovation processes and
corresponding value capture?

More specifically,
configurations change over time, how co-innovation and value

the study examines how organizing

capture evolve across lifecycle phases, and how ecosystem

collaboration ~may transition toward more integrated
organizational forms. This is examined through a longitudinal
case study of an IE operating in CLT-based construction over a
period of 13 years. The data analysis, inspired by Langley (1999) and
Langley et al. (2013), involved visual mapping and temporal
bracketing, synthesizing data into periods corresponding to IE
lifecycle phases. This temporal process approach was used to
explore how events and interactions within the IE, together with
external events, accumulate into identifiable shifts over time,
reflecting a logic also observed in longitudinal studies of business
model evolution in industrialized timber house building (Hook
et al., 2015).

The study empirically examines IE lifecycle theory (e.g., Moore,
1993) together with Adner and Kapoor’s (2010) proposition
regarding the increasing benefits of vertical integration in the
later stages of IE maturation. By approaching the IE as a
temporally evolving phenomenon, the study investigates how its
organization, activities and purpose appear to change across
different stages, and what these observed shifts might imply for

CLT-based innovation and long-term collaboration in construction.

2 Lifecycles of innovation ecosystems

When Moore (1993) introduced the concept of innovative, co-
operating firms in business ecosystems, he also established the
foundation for a lifecycle perspective on what later would be
termed innovation ecosystems (Adner, 2016; Adner and Kapoor,
2010). Moore’s (1993) four stages, birth, expansion, leadership and
self-renewal/death, outline the lifecycle of an ecosystem, from the
initiation of a joint VP, through market expansion and the
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FIGURE 1

Theoretical characteristics of IE lifecycle phases (authors’ own creation).

alignment of collaborating firms, until external threats trigger a new
cycle of innovation necessary for the ecosystem’s survival (Figure 1).
Central to the concept of IEs are value creation and value capture
(dos Santos and Zen, 2023), as value maximization is a driver for
actors joining an IE (Khademi, 2020). Through the delivery of the
VP to the customers, value within the IE is created through
interactions between multiple actors (dos Santos and Zen, 2023).
Ben Letaifa (2014) discusses the ‘multidimensional’ value capture in
IEs, that is, profit from value creation is captured not only through
direct economic transactions, but also through intangible benefits
such as learning, efficiency and trust. In contrast, dos Santos and
Zen’s (2023) analysis of 25 research articles claim the economic
dimension as the main driver for value in IEs. In this article, all types
of IE-driven actor benefits are included as value capture.
Available IE literature remains fragmented, both in its multitude
of definitions and practices (Autio and Thomas, 2022) and in its
predominant focus on the early phases of IE development
(Daymond et al, 2023). This article adopts the definition
proposed by Adner (2016), viewing an IE as a structured
framework that enables interdependent firms to co-innovate and
commercialize a shared VP, where value creation within an IE
largely relies on co-innovation (Klimas and Czakon, 2022).
(2021)
executed yet systemically interdependent value creation, the

Building on Autio’s elaboration on independently
activities within an IE must connect to present or future value
creation and value capture, thereby reflecting each firm’s
contribution to the IE. The value created by an IE is thus
on both

innovations, which transfers individual challenges of actors to the

dependent suppliers’ and complementary firms’
IE (Adner and Kapoor, 2010), necessitating alignment of both actors
and their individual VPs.

The initial phase of the IE lifecycle (IE birth) is the most studied
and is described to center on establishing a VP around a focal
innovation (Moore, 1993; Thomas et al.,, 2022) and building the
structures for value creation, such as partners and channels (Ben
Letaifa, 2014; Daymond et al., 2023; Dedehayir et al., 2018; Moore,
1993; Ritala et al, 2013), often triggered by an external event
(Jutting, 2024). Shifting from individual value creation into
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ecosystemic value co-creation, partly in collaboration with
companies that are competitors outside the ecosystem, requires
new mindsets among actors (Ben Letaifa, 2014). This highlights
the importance of a visionary leader who builds trust among the
actors (Dedehayir et al., 2018), a role that might also be assumed by a
public actor (Daymond et al., 2023) or even be distributed through
collective actions by many of the actors (Thomas and Ritala, 2022).
However, Dedehayir et al. (2022) argue that ecosystem leadership is
preceded by innovation initiation and early action by specialists. The
activities in the birth phase are further described by Dedehayir et al.
(2018) as being similar to the initial stages of new product
development, characterized by a seemingly unstructured process
for transforming new ideas into tangible offerings.

As the IE expands (phase 2, IE expansion), the focus gradually
shifts towards value capture, driven by the commercialization of the
VP (Ben Letaifa, 2014; Ritala et al., 2013). In this phase, IE actors
need to establish healthy coopetition, where collaborative value
creation is sustained even as actors compete over the profits (Ben
Letaifa, 2014; Daymond et al, 2023). Balancing value capture
between competing actors necessitates the alignment of both
existing and new partners (Jiitting, 2024; Rong et al., 2013) and
operational leadership enacted through setting and maintaining
rules for the collaboration (Ben Letaifa, 2014; Daymond et al.,
2023; Ritala et al., 2013). Additionally, this phase should focus on
creating collaborative structures for value creation, such as
technological platforms or forums for co-innovation (Ritala et al.,
2013). Taken together, these dimensions of co-innovation, and
aligning value creation and capture could be addressed through
exploring business models, as observed in practice by Ritala et al.
(2013).
ecosystems that allow the entry of multiple complementors,

New partners, particularly within platform-based
contribute to increasing flows of resources (Daymond et al,
2023) which the IE needs to continuously integrate and exploit
to maintain the VP’s competitiveness and ensure collaboration
among actors.

The third phase (IE leadership) begins once innovations are
firmly established in the market, shifting the IE’s focus toward
control and leadership, where competition over value capture
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intensifies (Ben Letaifa, 2014; Moore, 1993; Rong et al., 2013).
Daymond et al. (2023) suggest regulations to ensure a fair
distribution of value capture among actors, as a means to avoid
destructive conflicts, while Adner and Kapoor (2010) highlight
vertical integration for controlling resource- and contract-related
risks. In this sense, vertical integration follows the tradition
proposed in supply chain management literature to ensure
operational efficiency by managing relationships with customers
and suppliers, manufacturers, and distributors (e.g., Mentzer et al.,
2001). By vertical integration, firms can outsource modularized
packages of their VPs to IEs, while maintaining vertical
integration of standardized products and assuming the role of a
systems integrator to coordinate these two models (McDermott
et al., 2013).

This phase can either lead to IE stabilization, providing a
foundation for self-renewal in the final phase (phase 4, self-
the IE
dissolution. Moore (1993) suggests that external factors may

renewal/death), or, if alignment fails, push into
trigger a new cycle of innovation within the IE, while other
studies highlight the challenges of internal competition on value
capture, which, if unresolved, may ultimately lead to its death (Ben
Letaifa, 2014; Daymond et al., 2023).

IE lifecycle theory concentrates on describing the balance
between value creation and value capture across stages of
ecosystem maturity, how relationships within the IE should be
orchestrated for sustained success, and how the shared VP relates
to individual VPs and external factors. Notably, empirical research
on co-innovation processes and their contribution to the
development of the shared VP remains scarce. Figure 1
synthesizes the reviewed IE lifecycle literature across four phases,

offering a theoretical foundation for temporal studies of IE lifecycles.

3 Materials and methods
3.1 Research design

For exploratory purposes, this study adopts a longitudinal
single-case study design (Yin, 2018) to examine the process of
organizational change from an emerging IE toward gradual
consolidation. By employing a longitudinal approach, the study
processual  knowledge
organizations may benefit from the IE structures over time. This

seeks to generate regarding  how
aligns with Langley et al.’s (2013) emphasis on temporality as critical
for understanding transitional processes, as well as with Phillips and
Ritala’s (2019) recommendation to adopt temporal perspectives,
preferably through event-based longitudinal data, when examing IE
co-evolution and dynamics.

The study forms part of a broader research project in which
collaborations in timber construction were observed over a six-year
period (2019-2025) and analyzed with a theoretical lens of IEs.
Earlier analyses within the project examined collaborative structures
(Erikshammar et al., 2024), and capabilities for co-innovation and
value capture within the IE (Gull et al., 2026). As the observed
collaboration evolved during the research process, new questions
emerged concerning how IE structures change over time within the
construction industry, particularly in relation to maturing VPs and
increasing competition. Previous observations and interviews
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indicated that the IE structure and its interorganizational
dynamics were shifting as the VP was increasingly implemented
and commercialized across the market.

The selected case involves an IE within CLT-based construction,
where the VP represents a subsystem within the broader, low-tech
construction industry (Pulkka et al., 2016). The case boundary and
case selection were informed by Flyvbjerg’s (2006) notion of a
favorable critical case. The underlying rationale is described in
detail in Gull et al. (2026); if the investigated phenomenon exists,
it is likely to be identifiable within a context characterized by
favorable conditions; conversely, if the phenomenon cannot be
observed in such a context, its occurrence elsewhere becomes less
likely. The selected region was considered a favorable critical case
due to its long-standing interfirm collaborations and substantial
investments in CLT-based construction capacity, supported by early
municipal and regional policy initiatives. Together, these conditions
created a comparatively supportive environment for collaboration
and innovation, thereby increasing the likelihood of identifying IE
dynamics within CLT-based construction.

This study thus builds on earlier research, with existing data
informing the formulation of new research questions related to IE
lifecycles (e.g., Moore, 1993). Since the first author conducted
most of the data collection in the previous studies, the research
benefited from a strong contextual understanding of both the case
and the interview settings. The interview questions used in one of
the earlier studies have been published previously by Gull et al.
(2026). To ensure comparability and methodological rigor across
data collected during different phases of the broader research
project, earlier and later datasets were iteratively re-examined and
harmonized across interviews, observations, and documents
(Figure 2). This process enabled the researchers to validate
temporal consistency, clarify ambiguities in retrospective
accounts, and align emerging interpretations with the evolving
analytical focus of the study. Additional data were then gathered
retrospectively, incorporating activities and events dating back to
2013, to clarify how collaborative activities and firm-specific
investments related to broader organizational changes and
stages of the IE lifecycle.

3.2 Case and context description

In its early stages, CLT was developed and marketed by
sawmilling companies with limited involvement from the
construction industry and was primarily used for small-scale
(Muszynski et al, 2017).
collaborations with smaller contractors emerged around on-site
assembly activities, and CLT gradually evolved into a
prefabricated  structural building component suitable for
sustainable construction of high-rise buildings (UNECE/FAO,
2021). This development contributed to a significant market

detached housing Over time,

expansion from 2015 onward.

During the study period, CLT became increasingly established
within the Swedish construction market, initially through imports
from Central Europe, and later through newly established domestic
CLT-production. The focal firms of the case network were early
adopters of CLT technology. As Swedish construction clients
increasingly requested subcontracted design-build deliveries for
CLT-based additional ~ subcontractors

structural  framings,
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subsequently entered the market. While many competing
subcontractors continued to operate as conventional project-
based contractors, the firms within the case network developed
and expanded a shared VP by integrating complementary
prefabricated timber components and products into their
offerings. In doing so, they collectively developed a broader
systemic solution for prefabricated timber construction, with
CLT functioning as the core component.

The case network consisted of multiple actors, some holding the
same role, within the supply chain for CLT-based structural
framings, of which subsets engage in individual building projects
(Erikshammar et al., 2024). This specific case, a presumed IE within
CLT-based construction, was chosen due to the availability of rich
data covering the entire lifecycle (Yin, 2018), from the initial
initiatives by the first focal actor to the presumed final stages,
where the subsequent focal actor vertically integrated other IE

actors into its corporate structure.
3.3 Data collection and analysis

Data collection and analysis were carried out iteratively, beginning
with initial insights from preceding studies (Figure 2). As the existing
data were analyzed in relation to the emerging research question on
organizational changes within the IE, the need for clarification
additional data both
retrospective, in line with Langley (1999) on process research. The

prompted collection, real-time and
data collection and analysis thus continued with ongoing refinement,
supplementary analysis and validation as the study progressed
(Figure 2). Data collection and analysis proceeded iteratively until
saturation was reached. Saturation was defined as the point at which
additional material from the four data sources (see Section 3.3.1) no
longer generated new events or activities or altered the interpretation of
previously identified events in relation to the research question.
Following the process, research logic saturation was assessed within
each temporally bracketed phase. When new events or changes
between events and activities were identified, this was treated as an
indication of a transition to a new lifecycle phase rather than additional
variation within an existing phase. This approach is consistent with
temporal process analysis, where saturation concerns explanatory
completeness of temporal patterns rather than exhaustiveness of
data points (Langley et al., 2013).

Frontiers in Built Environment

3.3.1 Data collection

3.3.1.1 Observations

As part of the larger study, participant observations (Kawulich,
2005) were carried out during 2019-2024 by the first author; initially
from daily operations as employed by one of the actors of the IE
(2019-2021), and later as an industrial PhD-candidate employed by a
regional business promotion organization (2022-2025). An interview-
based pre-study of the IE operations (2022) was also conducted and
included in this study as observations. These observations included
reading procurement documents for the structural framings (e.g.,
architectural and structural drawings, logistics planning, scope of
delivery) of nearly all CLT-based building projects in the region, as
well as on a national level during 2019-2022, participation in events
and meetings arranged by the IE actors or the business supporting
organizations, and interviews on quality and efficiency with
stakeholders in five projects. Observation notes were documented
as written reflections, interview notes, and actor and project mapping
in spreadsheets.

Acknowledging the risk of bias in participatory observation, all
primary data from observations in this study have been validated
through additional data sources (see Table 1 for detailed
information on the origin of each event), as well as through co-
author analysis.

3.3.1.2 Semi-structured interviews

9 individual and 2 group semi-structured interviews from a previous
study (Gull et al., 2026) were added to the data set, due to their relevance
to organizational behavior and relations. Project or marketing managers
from firms with a broad representation of the network (2 CLT
producers, 2 framing contractors, 2 architects, a main contractor, a
real estate developer, a fire protection solutions producer, an insulation
producer) were interviewed. The interviews were held from December
2022 to July 2024 and covered the period from 2019 to 2024. These
interviews lasted typically 40-45 min, with one shorter of 15 min.

Events and activities relevant to the research question of this
study were first extracted from the observation notes and the
of the
compiled into a preliminary narrative that guided further data

transcripts semi-structured interviews. These were
collection through document search and retrospective interviews,

conducted explicitly for this study.
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TABLE 1 Explanation of events illustrated with numbers in visual mapping (Figure 3). The data source of each event is presented in brackets.

Expansion

Leadership

Transformation

[1] CLT2 discontinues its Swedish [10] CLT1 inaugurates Swedish CLT
factory (O,D,V)

[11] Prefabl acquires Assl (R)

[12] MCI acquires Prefabl (S,R,D,V)

[15] CLT1 and SEI sign framework

market establishment (R,0)

[2] Project manager resigns from
CLT?2, founds technical consultancy
TC1 (R)

[3] TC1 founds FC1 (R) agreement on design services (O,D,V)
[4] Rib deck product development by | [16] CLT1 and MC1 announce
TCI and Prefabl (R,V) partnership on design-build deliveries -
MCI1 adopting the role FC2 (O,S,D,V)

[17] CLT1 and MC1/FC2 deliver the first

[5] Prefabl invests in production for
rib decks (R,V)

[6] FC1 and Prefabl founds collaborative design-build project
(O,R,D,V)

[18] CLT1 and MCI1/FC2 deliver the first

Prefab2 for production of rib decks
(R)

[7] Prefab2 invests in rib deck FSC-certified building project in
production (R,V) Sweden (O,D,V)
[8] CLT1 announces investment in
Swedish CLT factory (O,D,V)

[9] CLT2 inaugurates Swedish CLT

factory (O,D,V)

[13] Prefabl acquires Prefab2 and FC1
(O,R,D,V)

[19] CLT2 gets ETA for rib deck supply
from Prefabl (O,R,D,V)

[20] CLT2 and MC1/FC2 announce
strategic partnership (O,S,D,V)

[21] CLT2 and MC1/FC2 collaborate on
development of a digital tool for assembly
and pre-assembled moisture sensors
(0,8,D,V)

[22] M1, MC1/FC2 and CLT1 collaborate
on pre-assembled moisture membranes
(0,5,D,V)

[23] CLT1 launches pre-assembled
moisture membranes (O,D,V)

[24] M1, MC1/FC2 and CLT1 arrange
seminar on co-innovation project (O,D)

[28] Prefabl invests in CNC machinery
for processing CLT and glue laminated
timber (O,V)

[29] Prefabl assumes contract processing

for CLT1 and GLT1. (O,V)

[14] New CEO at Prefabl (O,R,D,V)

[25] M1 launches guide for moisture safe
timber construction, in collaboration with
CL1 and MCI/FC2 (O,D)

[26] SE1 develops metal-free wooden
connectors in collaboration with MC1 (O,V)

[27] SE1 invests in production of metal-free
wooden connectors (O,V)

[30] CLT1 announces layoffs at CLT factory,
reducing production availability

significantly (O,D,V)

Data source

CLT1 CLT-producer

CLT2 CLT-producer

GLT1 Glue laminated timber producer

FC1 Framing contractor

FC2 Framing contractor

MC1 Main contractor

SE1 Structural engineer

Ml Membranes producer

Prefabl Prefabricated timber components producer
Prefab2 Prefabricated timber components producer
TCl1 Technical consultant

Assl Assembly firm

< O = ¥ O

Observations
Semi-structured interviews
Retrospective interviews
Documents

Validation interview

3.3.1.3 Document search

22 public documents were retrieved after screening for relevance
in a search in 2025, and complemented in early 2026, from four of
the IE actors (CLT producers, framing contractor, prefabricated
timber products), one business promotion organization, and a trade
association. The documents included press releases, LinkedIn
updates and website/newsletter communication relevant to the IE
and its VP, covering a period from 2018 to 2025.

3.3.1.4 Retrospective interviews

Five semi-structured interviews were conducted with informants
from several IE actors (two interviews with a person representing TC1,
FC1, FC2, Prefabl, Prefab2, one representing Assl, and one CLT1 - see

Frontiers in Built Environment

the legend in Table 1 for explanation of actor abbreviations) and one
interview with a representative of a timber construction promotion
organization. The interviews aimed at gathering information for
developing and validating the preliminary event narrative.
Informants were selected based on their extensive experience within
CLT-based construction, having been active in various roles throughout
the full period that was covered by the interviews (2013-2025), and all
accepted the request to participate. Although retrospective accounts
involve risks of bias and post hoc rationalization, the inclusion of
respondents from different organizations enabled triangulation of
both responses and interpretations.

At the outset of each interview, respondents were given a

framing describing the scope of the study and delimiting the
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discussion to events connected to the case network in CLT-based
construction. A printed copy of the preliminary narrative was used
to support the interviews, which opened with the following request:
“~Starting with 2013, I would like you to chronologically describe the
events and developments [connected to CLT-based construction in the
studied network] that you consider important.” Clarifying follow-up
questions were asked continuously throughout the interviews, such
as “How did this collaboration start?”, “What company is that?”, “At
what time period was that work done?” and “What type of contract
did you have?”. The interviews were held in 2025 and 2026 and lasted
up to 60 min.

3.3.2 Data analysis

Interview transcripts, documents and observation notes were
analyzed in relation to the study’s objectives, drawing on process
research methodology by Langley (1999), to examine how and
why things develop over time. We therefore used visual mapping
as a bridge between data and explanation, then applied temporal
bracketing to delineate phases and to locate organizing shifts in
relation to four dimensions. In doing so, we specify when and how
the IE organizing changed over time rather than inferring from
single snapshots. Figure 2 illustrates a simplified process of how
data collection and analysis was iterated throughout the study.
Organizationally strategic decisions and actions (events) were
identified from the data and arranged into a chronological
mapping
employed to organize the data, while temporal bracketing was

narrative. Narrative and visual strategies were
used to examine theoretical propositions related to the IE
lifecycle phases.

The final analysis was performed in three steps.

1. Thematic analysis: Data from the four sources were
examined to identify events that were relevant to the
research question and could be traced over time. Events
were treated as analytical units, serving as codes following
Braun and Clarke (2006). These were thematically
analyzed to develop dimensions (themes), capturing
how changes in the IE were oriented toward different

(Phillips and Ritala, 2019).

dimensions; co-innovation, value creation and value

areas over time Four
capture, organization, and investments, were inductively
developed from the data through a reflexive approach
(Braun and Clarke, 2021), informed by the IE and IE
lifecycle contextual

literature, the researchers’

understanding, and the research question. Given the

limited number of events/codes in the thematic
analysis - 33 in total, reduced to 30 after final
validation interview - the analysis was

conducted manually.

2. Visual mapping: Events were distributed into dimensions
and plotted chronologically into a visual map, that served as a
bridge between data collection and analysis (Langley, 1999).
The visual map was further complemented by an external
dimension capturing background policy and market events
that may have significantly impacted the events within the IE.

3. Temporal bracketing: To support this process, an analytical
benchmark was developed (Table 2), outlining the theoretical
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characteristics of each phase along the selected dimensions to
guide the recognition of phase transitions as they emerged
from the data. Hence, the visual map was refined through
temporal bracketing to delineate IE lifecycle phases and
data
Throughout this iterative process, saturation was assessed

organize the process into coherent segments.
within temporally bounded periods. When additional data no
longer contributed with new events or altered the
characterization of events within a period, saturation was

considered reached for that phase.

3.3.3 Validation

As a final validation and data collection activity, a semi-
structured interview was conducted with a previously not
interviewed senior manager at MCI with experience spanning
the full study period. The interview, led by the first author, was
used to discuss and validate the preliminary visual map and enrich
the narrative with additional information. Following this
interview, three events were excluded from the visual map due
to their sensitive and overlapping nature. The removed events
could have added narrative depth to the reader; however,
interrelated events covered organizational changes also without
the three removed events. The interview lasted 75 min, was
recorded, and transcribed.

4 Results

The IE lifecycle literature reviewed in this study was dominated
by studies investigating value creation and value capture, and
organizational dynamics, while co-innovation and investments
were rarely discussed explicitly. The characteristics of these
dimensions in Table 2 were therefore extrapolated from the
reviewed literature. We argue that co-innovation in maturing
stages 2-3
concentrate on incremental innovation through refinement of the

(expansion and leadership) would primarily
VP, as the focus on value capture tends to be high in these phases.
This is supported by Thomas et al. (2022) who found diminishing
value discovery during the expansion phase. Investment patterns
were drawn from general IE literature (Adner, 2016; Adner and
Kapoor, 2010). Table 2 served as an analytical support for identifying
phases in the temporal bracketing.

In the visual map, activities and events within the IE were
structured into the four dimensions, with influencing arrows
indicating causality (Figure 3), complemented with external
activities and events that informants highlighted as influential for
market developments in timber construction. External events were
included because they shape the conditions under which internal
activities become meaningful (H66k et al., 2015), adding triggers for
phase shifts, altering incentives and clarifying why similar activities
had different functions across periods. Without accounting for
external developments, temporal bracketing risks misinterpreting
reactive responses as internally driven change. Short descriptions of
each IE activity and event are provided in Table 1.

These were further developed into four chronological lifecycle
phases through temporal bracketing, each phase described in
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TABLE 2 Expected characteristics for chosen dimensions during IE lifecycle phases.

Dimensions: Value creation and Organization Co-innovation  Investments
IE phases: value capture
Birth Establishment of focal VP (Moore, | Establishment of structure - Explorative Distributed investments in
1993), focus on value creation partners and channels (Moore, (Dedehayir etal., 2018) | products and production
(Ritala et al., 2013) 1993) and a vision (Ben Letaifa, among partners (Adner, 2016)
2014) Finding partners (Dedehayir
et al, 2018)
Expansion Commercialization of the VP (Ritala | Alignment of new and existing Refinement of the VP | Distributed investments in
et al,, 2013; Ben Letaifa, 2014; partners (Rong et al., 2013; Jiitting, products and production
Dedehayir et al., 2018), reaching 2024) among partners (Adner, 2016)
critical mass (Moore, 1996) and Development of relationships with

providing value capture for partners | core partners (Moore, 1996)

Leadership Increasing competition over value | Control and integration of partners | Refinement of the VP | Investing in vertical
capture among partners (Moore, Established agreements (Moore, integration (Adner and
1996) 1996) Kapoor, 2010)

Focus on value capture (Moore,

1993; Rong et al., 2013; Ben Letaifa,

2014)
Self-renewal/death Internal competition over value Stabilization or dissolution (Moore, | External events trigger | Investing in vertical
capture (Moore, 1996) 1996) new innovation loops | integration (Adner and
(Moore, 1993) Kapoor, 2010) and/or in new
innovations (Adner, 2016)
( Fossil free Sweden (2015-2026) )
National regulations
External events: Covid-19 on climate declaration for
National buildings
IVA report on ":Ed"i:arf g ational building contractors adoptin ( Declining construction market )
Amunicipal wood environmental impact c;‘s:;’;c;s" C:L const‘mﬂmr;e s aresponse nussiy
fo customer demands, su =
building strategy (2011-), of wood (2014) the growing domestic suw':yp‘;"‘ o ( Timber prices high )
[ Tréastad 2012 - national wood building initiative (2009-2012) - as Trastad l
2013-2015 2016-2017 2018 | 2019 | 2020 | 2021 | 202 | 228 | 2024 | 2025
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FIGURE 3

Visual mapping of events and activities with temporal bracketing into IE lifecycle phases.

Sections 4.1-4.4. Each section opens with a summary of the investments observed within the phase. As activities and events
temporal bracketing of the phase, reflecting the expected  within the IE are largely interrelated, they are here presented in a
characteristics in Table 2. This is followed by a narrative text  logical narrative rather than grouped by dimension. Activities and
describing external events, influential building projects, co-  events, as numbered in the visual map and described in Table 1, are
innovation, value creation and value capture, organization and  referenced in the narrative in square brackets.
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4.1 |IE birth: Pioneering alliances and co-
innovation

Organizational disruption and innovative building projects
triggered co-innovation and alliancing among pioneering
firms within CLT-based construction, with small-scale joint
venture investments in production of co-innovated products.
The focus was on developing solutions for value creation over
value capture.

Between 2013 and 2020, a series of international, national and
regional policy actions were initiated, aiming at lowering the carbon
impact of the construction sector. The timber building network
Trastad 2012 gathered municipalities to establish timber as a viable
alternative for public buildings, primarily as a regional business
development action supporting the local and regional timber
industry and forest owners. A 2014 report by the Royal Swedish
Academy of Engineering (IVA) highlighted the environmental
benefits of timber in construction, followed by the Paris
Agreement (COP21), shifting the narrative toward timber as an
enabler of low-carbon construction. Subsequently, the national
strategy of a fossil free Sweden was launched and translated into
sector-specific roadmaps, including a national roadmap for fossil-
free construction. While these policy initiatives set market
expectations on increased demand for timber in construction, no
large-scale changes in demand related to the environmental aspects
were evident during this period.

Two building projects were highlighted by informants as
particularly influential. Both were contracted by MCI, which at this
stage operated as a main contractor specializing in timber construction
before later becoming a focal actor in the IE. The first was a highly
specialized industrial building with requirements for innovations both
in the structural materials and in their assembly, influencing the co-
innovation of rib-deck flooring elements [4]. Notably, this was the
second larger CLT building ever built within the region. The second
was an elementary school, where the customer performed
comprehensive lifecycle analyses to support sustainable material
choices, resulting in a load-bearing structure built entirely in CLT
and glue laminated timber, for which the investments in production
capacity for the rib-decks [7] were crucial.

The organizational foundations of the IE can be traced to an early
market entry attempt, when one of the CLT producers sought to
establish a sales and marketing organization in Sweden in 2010, an
initiative that was discontinued in 2012 [1]. This became a trigger for
subsequent events that birthed the IE. The individual responsible for
this effort left CLT2 and founded the consultancy firm TC1 [2], focused
on technical development within the timber products industry. Shortly
thereafter, FC1 was established as a TC1 subsidiary to enable CLT
deliveries to construction projects in Sweden [3].

FCI began its operations as a framing contractor by importing
CLT from production facilities in Central Europe, primarily from
CLT2 but also from competing suppliers. In this initial phase,
MC1
prefabricated rib-deck flooring elements to FC1 and Prefabl, a

subcontracted the development and delivery of
project contract that became the starting point for co-innovation
[4], collaborative marketing and sales, and the joint venture in [6].
During this process, Prefabl and FC1 shared resources in the form

of production capacity and technical know-how to develop the
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production technique. The collaboration in project deliveries was
explained by FC1:

“They [MC1] requested it and I sold it, at the time from FCI,
and Prefabl produced what was feasible (for them)./.../
Prefabl had staff who were flexible. You could move them to
the production. I was flexible as a project manager and the press
was mainly already paid for through the projects.”

Prefabl made an initial investment in production equipment for
pressing the rib-deck elements [5], which required upgrades for
production efficiency to manage project deliveries to MC1. FC1 and
Prefabl then founded the joint venture Prefab2 [6], which invested
in the production for rib-decks [7]. These events set the foundation
for the structure of the IE, transitioning from project contracts to a
structured inter-firm collaboration.

By the end of this phase, both CLT1 [8] and CLT2 [9] had
initiated large-scale investments in domestic CLT-production,
driven by increasing market expectations for CLT stemming
partly from increased environmental awareness in real estate
development and the national roadmap for fossil-free construction.

Value creation and value capture during the birth phase centered
on delivering new products to innovative timber building projects
alongside co-innovation. The VP was iteratively co-developed and
tested, rather than defined by any single actor. The focus seemed to lie
mainly on forming new partnerships and innovative solutions, rather
than negotiating contracts and securing high margins, prioritizing
value creation over value capture.

4.2 IE expansion: Commercialization and
scaling driven by larger firms

Favorable market development and large investments in CLT-
production shifted the focus toward commercialization and
scaling of CLT and a shared VP. A larger focal firm entered
that acquired one of the suppliers. Partnerships between actors
were communicated externally. The phase was characterized by
expanding the value creation to a broader project market and
increasing value capture, with low activity on co-innovation.

Two counterbalancing external events defined this period
(2020-2022). The COVID-19 pandemic impacted businesses and
construction activity negatively with delayed projects and decreased
order backlogs, though Swedish restrictions did not shut down
construction sites and ongoing projects could be completed with
precautions in place. Simultaneously, environmental awareness
among customers was growing, resulting in an increase in
projects being specified for timber structures. Customers began
asking design teams to evaluate timber-based alternatives against
existing concrete designs, an approach generally considered
inefficient as concrete-optimized designs rarely utilize the full
potential of timber. Nevertheless, these actions confirmed a shift
in customer mindsets and requirements, significantly increasing the
number of requests for proposals on CLT structures.

Building projects seemed to serve other purposes for IE
development than during birth. CLT-based projects had become
more common, and the IE started implementing new VPs more
assertively, shifting from responding to customer innovation needs
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toward a push strategy for commercialization. Project contracts were
communicated externally by IE actors both individually and
collaboratively. Examples include the first project executed as a
design-build collaboration for timber framings [17] and a project
implementing higher environmental standards through FSC-
building  [18],
collaboration between customer, main contractor and the CLT-

certification of the whole necessitating
producer’s internal sawmilling supply chain. The latter attracted
considerable public interest, as the fully exposed CLT-structure was
available for visits.

As the market for CLT-based construction expanded, new actors
joined the IE, and structured alignment of partners was observed.
CLT1 and SE1 signed a framework agreement for structural design
services [15], enabling CLT1 to secure competence and design
resources for project consultancy following the inauguration of
their CLT factory [10]. Prefabl acquired Assl [11], thereby
consolidating production and assembly of prefabricated timber
components into one organization.

A new focal firm FC2 entered the IE, emerging from the main
contractor MCl1 that provided project contracts in the birth phase. The
shift was initiated when CLT1 and MC1 identified an opportunity for a
structured collaboration on a VP for design-build solutions within
CLT-based construction [16]. MC1 thereby started offering sub-
contracted solutions for timber structural framings to other main
contractors. To support this strategic repositioning, MC1 adopted the
role of framing contractor (FC2) and subsequently strengthened its
organization through vertical integration by acquiring Prefabl [12], as
key supplier structural timber

specializing in prefabricated

components. The partnership is described by CLT1:

“There is a very large capacity at MCI. /.../ Because it’s also
about complementary products and being able to win projects
that ask for things you do not produce yourself, and being able
to have a collaboration partner who, well, it’s CLT, it’s glulam,
then we need, we have these glulam trusses, but then MC1 can
solve that too, bringing in the infill walls (via Prefabl) so we can
tie the whole package together.”

This open and flexible collaboration was appreciated by MCl,
stating a preference for open building systems:

“And so they [CLT1] have not really thought like systems
thinking, but rather they considered needs and a traditional
process with design, with pricing, with, well, it opens up the
market in a different way./. . ./ But if you’re locked into a system
that you know and it’s sort of the core of your business, then you
do not become a driver in developing or taking more market
share, you rather look after your own.”

The role and VP extension of MCI1 rendered the original
framing contractor (FC1), who had played a key role in the early
phases, largely obsolete in terms of its initial function. This caused
friction between the IE actors and the much-needed alignment of
existing and new partners seemed insufficient at this stage.
Nevertheless, FC1 remained active within the ecosystem through
its co-ownership of the rib-deck production Prefab2, now shared
with the competing FC2, and through providing technical
consultancy via TCI.
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4.3 |E leadership: Vertical integration and
refinement of VP

An overall market decline constrained the business
opportunities. The focal firm continued vertical integration
of suppliers, and partnerships for CLT-supply changed. Co-
innovation for refinement of the shared VP. Focus on value

capture increased, value creation remained prioritized.

During this period, 2022-2024, the national policy measures for
lowering the construction industry’s climate impact were
strengthened by implementation of regulations for compulsory
climate declarations for new buildings. This represented a first
step toward implementing limit values, however, initially only
reporting the climate impact was required. Even though no
threshold values were yet implemented, this new routine
impacted projects through the customers becoming increasingly
aware of the potential outcome of different choices already in the
design phase. This was perceived as beneficial for CLT.

While positive policy developments were evident, the
construction market was simultaneously facing significant
challenges. Many projects that were postponed during COVID-19
were not restarted when the restrictions were removed, and the
Swedish housing production was cut in half in 2023. Combined with
rising raw material prices, reflecting not only timber prices but an
overall development that increased housing production costs, the
market was struggling. These challenges were not specific to the
CLT-based construction companies, but rather a general situation
affecting all types of construction actors.

As CLT-based construction had become more established on the
Swedish construction market, efforts were made to further refine the
VP and test new solutions in building projects. One project that was
mentioned multiple times was a combined school, kindergarten and
elderly home in one building executed by MCI. This project was
used for implementing and testing pre-assembled moisture
membranes on CLT-panels [22], through which a new partner,
membrane producer M1, entered the IE collaboration. In this co-
innovation activity, CLT1 integrated M1’s products into CLT-
panels, providing MC1/FC2 with a rational moisture protection
solution during assembly, largely driven by the project needs of
MCI1. During the project, a third-party researcher conducted
moisture and performance tests, and the results and insights
from the various stages of production were afterwards shared by
MC1, CLT1 and M1 in a public seminar [24]. MC1 reflects on this,
and the other co-innovation activities:

“Everything here is really about people, that is, individuals who
have been a bit tenacious, having the technical and factual
knowledge, and we have been able, through the format in which
we run the company, to make it possible for them to break
through with their ideas. We test and we try what works well and
then we’ve taken the next next step.”

MC1/EC2 further collaborated with CLT2 on testing a
digital tool for assembly [21] that was developed by CLT2, as
well as on pre-assembly of moisture sensors into CLT-panels
[21]. These two projects were part of a strategic partnership
between MC1/FC2 and CLT2 on development and knowledge
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FIGURE 4
Proposed extended lifecycle framework for temporal IE development of CLT-based construction (authors” own creation).

exchange within CLT-based construction [20]. Because of
organizational and strategic changes, the earlier announced
partnership on design-build solutions between CLT1 and
MC1/FC2 was disrupted and reversed into a traditional
supply relationship.

CLT2 was granted a European technical approval (ETA) for the
rib-deck product, based on CLT from CLT2 and with Prefab2 as
supplying further [19].
Prefabl invested in CNC equipment for further processing of
CLT [28],
subcontracting these processes for CLT1 and GLT1 [29], allowing
CLT1 and GLT1 to balance their production resources. As a result,

unit  for processing Similarly,

and glue laminated timber subsequently

the relationships between both CLT producers and the consolidated
corporate group under MC1 operated in both directions, with the
CLT producers serving as both customers and suppliers.
MCI1/FC2 continued its vertical integration strategy through the
acquisition of FC1 and FCI’s share of Prefab2 [13], thereby fully
controlling the clustered competence around prefabrication and
CLT-based construction that initiated the IE developments.

4.4 |E transformation: transition towards a
vertically integrated supply chain

The weak construction market forced CLT-producers to
decrease production volumes. The focal firm entered a
consolidation phase of vertically integrated suppliers, while
initiating internal development of structures and products.
The shared VP is now controlled by the focal firm, who
added further focus on value capture within the corporation.

The market struggles that were described in the leadership phase
continued during this final phase (2024-2025), with no signs of
recovery by the end of 2025. Consequently, CLT1 announced layoffs
in their CLT-production unit [30].

This phase was also marked by a leadership transition, as a new
CEO was appointed [14] to oversee the newly acquired product-
supplying units Prefabl and Prefab2 of MC1. At the same time, two
senior managers who had played significant roles in these
companies’ earlier developments resigned. This leadership shift
signaled a clear transition for the IE, moving the focus from
entrepreneurial exploration toward establishing structures to
enable business growth and value capture.

Frontiers in Built Environment

11

During this period, organizational capacity within the

consolidated  organizations  was technical

the
considerable emphasis was placed on quality assurance and

strengthened,

certifications  for new products were secured, and
delivery control to better align operations with the demands of
larger construction projects. By this point, the market base for
business-to-business for Prefabl had reached around 95%, a
significant shift from its earlier reliance on the private market for
50% of the turnover at the outset of these networked developments.

In parallel, the co-innovation of pre-assembled moisture
membranes was further developed by MI1 in a technical
guideline for moisture-safe construction [25] and the product
was fully integrated into the systemic VP. Another innovation,
metal-free connectors for CLT and glue laminated timber
assembly [26], had been initiated at the end of previous
period and was developed by SE1 in collaboration with MCI.
SEl invested in a small-scale production facility for these
products [27]. The innovation is aimed at its first full-scale

test in a project by MCI.

4.5 An extended lifecycle framework for
innovation ecosystems

Four distinct phases of IE lifecycles, over the time period of
2013-2025, were identified (Figure 1). However, as the IE and its VP
matured, strategic investments in vertical integration were observed
as the focal actor directly and indirectly acquired four of the
suppliers: the initial focal actor (a framing subcontractor), the
producer of prefabricated timber elements, the producer of rib-
deck elements, and the assembly firm. Based on the identified
characteristics in the four phases and these indications of vertical
integration events, an extended lifecycle framework for IEs in CLT-
based construction is proposed (Figure 4). This framework
the cycle from birth,
expansion and leadership but rather than progressing toward
death the results
transformation into a partially vertically integrated supply chain.
Collaborations between actors were shown to be sustained, but the

incorporates development through

or self-renewal, empirical indicate a

organizational nature of relationships changed from flexible project-
based contracts and semi-flexible strategic agreements towards a
more permanent organization as IE actors consolidated through
vertical integration.
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5 Discussion

5.1 Organizing for capturing value from co-
innovation

This study illustrates how co-innovation around the focal
innovation CLT was executed within a network of firms specialized
in CLT-based construction. Across the four empirically identified
phases (birth, expansion, leadership, transformation), co-innovation
activities and their outcomes were integrated into a shared VP in
different ways. The organizing around this development evolved
bottom-up from early pioneering initiatives in the birth phase by
smaller firms assuming a role similar to the specialist role in early stages
observed by Dedehayir et al. (2022) and Thomas et al. (2022), through
increased coordination and role structuring in the expansion phase,
and towards consolidation through vertical integration of a new focal
firm in the leadership and transformation phases. This late pattern of
investing in vertical integration of suppliers was also observed by
Dedehayir et al. (2018).

Four phases of the IE were delineated through temporal
bracketing: birth, expansion, leadership and transformation. These
largely followed existing IE theory on lifecycles (Moore, 1993; 1996;
Ritala et al., 2013; Rong et al., 2013; Ben Letaifa, 2014; Dedehayir et al.,
2018) in terms of shifting emphasis between value creation, value
capture, and organization across phases, as empirically observed in the
case, e.g., experimentation in birth, commercialization in expansion,
and consolidation in later phases. However, discussions on how co-
innovation and investments could be managed in different phases were
scarce in the reviewed IE lifecycle theory. The study provided new
empirical insights in CLT based construction on how co-innovated
products eventually can be integrated into the focal firm, and the role of
innovative project contracts for investments in development and
production.

Co-innovation activities were present across all phases but
changed in character and intensity over time. In the birth phase,
co-innovation was exploratory and project-driven, while in the
expansion phase it became less salient as focus shifted toward
commercialization. In the leadership and transformation phases,
co-innovation re-emerged in more targeted forms linked to
refinement and integration of the VP. The observed co-
innovation activities were primarily initiated and managed by
suppliers targeting a broader market, pointing to a shift in who
drives innovation across phases, from early supplier-driven co-
innovation, to later phases increasingly influenced by the focal
actor through integration and control of resources. Preceding
research suggests that construction contractors in focal firm roles
tend to focus on integrating and optimizing (Gull et al., 2026; Hall
etal, 2018; Lavikka et al,, 2021), rather than assuming responsibility
for developing a building platform as is common in industrialized
house building (e.g., Lessing et al., 2015). Yet the focal firm in this
case ultimately acquired production units for prefabricated timber
products, a strategic move that could shift their attention towards
platform development in the future.

Investment activities showed different patterns across phases, with
shared and distributed investments in early phases and increasing
concentration through vertical integration in later phases, as suggested
by Adner and Kapoor (2010). Suppliers invested in innovation and
production capacity individually and through a joint venture. Both
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larger, resourceful, global corporate suppliers made investments, as
well as the smaller suppliers, some of which were only employing a few
people. The continuous investments made by multiple partners align
with Adner’s (2016) definition of an IE partner as an actor that
develops and adjusts their VP in relation to the focal VP. As value
creation in construction is shaped by building projects, it has long been
known that innovation is commonly concentrated on activities
performed in individual projects (e.g., Aouad et al,, 2010; Eriksson
et al, 2017). In this study, although the project dimension was not
explicitly mapped out in the analysis, repeated evidence indicated not
only the connection between co-innovation and exploitation of results
in individual building projects, but also that certain building projects
by innovation-oriented customers seemed to positively impact
decisions for investments. This case study reveals multiple examples
of how actors benefitted from the IE collaboration to invest in product
and production development triggeredby customer demands and
financial incentives within established project contracts.

The results show a phase-dependent transformation, where a
traditional main contractor in construction transitioned from a
project-based customer role in early phases to a focal actor
integrating production and system delivery with off-site
industrialization of CLT and timber-based components. This
implies that the IE approach could be employed by contractors
for risk-mitigated co-innovation in construction. Through sharing
resources in early stages, contractors may benefit from external
competences in co-innovation for product and process development
while testing and exploiting these solutions in different building
projects. As innovations prove viable, a choice could be made to
invest in terms of internal value capture or continuing the IE
collaboration with relationally integrated suppliers.

5.2 Contributions

Through temporal bracketing, the IE’s development was
understood not as continuous progression, but as a sequence of
qualitatively different organizing configurations. Across the four
phases, the same IE elements - actors, partnerships, contracts and
co-innovation activities - shifted in function and strategic purpose
over time. This revealed dynamics that would remain hidden in
single-point analysis of an IE. Rather than treating IEs as relatively
stable collaborative arrangements, the study demonstrates, through
the temporal perspective, how IEs reconfigure from early
experimentation, through commercialization and consolidation,
to selective renewal, by changing balances between value creation
and value capture.

The study advances current IE literature in three ways. First, it
contributes a temporal process perspective to IE research by
empirically demonstrating how co-innovation, investments, and
the
lifecycle. While prior studies have largely focused on IE structure

organizing mechanisms evolve interdependently across
or early-stage development this study responds to the call by Phillips
and Ritala (2019) for longitudinal IE research by showing how IE
dynamics change over time as technologies mature, market
conditions shift, and competitive interests intensify. In particular,
the findings indicate how co-innovation evolved from exploratory
experimentation, toward commercialization and refinement of the
VP, and eventually toward selective internalization of capabilities

through vertical integration.
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Second, the study extends existing IE lifecycle theory (e.g.
Daymond et al., 2023; Jitting, 2024; Moore, 1993) by identifying
a transformation trajectory beyond the commonly discussed
alternatives of self-renewal and dissolution. The empirical
findings suggest that maturing IEs in construction may gradually
transition into partially vertically integrated supply-chain structures,
where collaborative IE relations persist but become re-organized
through integration and operational control. This refines Adner and
Kapoor’s (2010) proposition regarding the increasing value of
vertical integration as technologies and VP mature.

Third, the study contributes to construction innovation research
by demonstrating that systemic CLT-based innovation depends not
only on technological development, but also on temporally
sustained organizing across multiple projects. The findings
suggest that IEs can function as transitional organizing structures
that enable firms to collectively test, refine and commercialize
innovations before committing to permanent organizational
integration or large-scale investments. In contrast to project-
based
innovation research, the study highlights the importance of

perspectives commonly  dominating  construction
longitudinal inter-project collaboration for co-innovation and
risk mitigation.

Methodologically, the study also demonstrates how temporal
bracketing can be operationalized in longitudinal ecosystem
research to identify phase transitions, organizing shifts, and
changing ecosystem functions over time. By linking event-based
process analysis with ecosystem lifecycle theory, the paper provides a
practical analytical approach for studying ecosystem evolution in
project-based industries.

For managers in the construction industry, this study provides
knowledge on how IE structures can be leveraged for co-innovation,
specifically, allowing firms to mitigate risks while developing and
testing new technologies before investing in production capacity and
vertical integration. Given the collaborative nature of IEs, managers
must recognize that achieving these benefits may require substantial
investment in IE coordination, distinguishing the IE approach from
a straightforward make-or-buy decision.

The study also highlights the impact of external conditions on
co-innovation in construction, including supportive policy and
the 1IE itself.

Policymakers should recognize the positive relationship between

project prerequisites beyond collaboration
innovative project specifications and investments in new products
and technologies, as well as their potential role in supporting the
formation of alliances for co-innovation around systemic solutions

in CLT-based construction.
5.3 Limitations and further research

In this study, the four-level framework for ecosystem lifecycles
was used. However, the phases that an IE transition through during
its lifecycle are not necessarily linear, with one phase irreversibly
transitioning to the next phase (Ritala et al., 2013). Even though our
data suggests that this IE, by the end of the study, gradually
transitioned into a more formal supply chain, concurrent or
future events might trigger another loop of an IE lifecycle. The
long lead times of building projects generally add a lag of 1-2 years
to the effects of external events and decisions. Consequently, in the
later stages of the study, we could not confidently anticipate the
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effects of events, nor could we possibly identify all important events
whose impacts will only become visible in a later stage. As a result,
the final stage of the IE lifecycle in this study could only be
tentatively analyzed. Further longitudinal research would be
needed to investigate the effectiveness of IE structures in
realizing innovations over time and to assess the efficiency of
this approach.

IE literature revolves around a focal firm (e.g., Adner, 2016), that
leads the collaborating actors and drives the development of the VP
(Foss et al.,, 2023; Linde et al, 2021). This study is based on a
perspective of the framing contractor as focal firm; however, a
perspective of either of the CLT producers as focal firm would
likely have given other insights to the study considering another
delimitation of the focal VP and other possible types of IE partners.
Furthermore, this study excluded events and activities carried out by
customers and complementors. Organizing for co-innovation across
building projects among downstream actors in the fragmented
construction industry would probably require other approaches
than those exhibited among the CLT-based construction supply
chain actors.

Methodological limitations lie in the single-case approach,
focusing on one specific CLT-based construction IE and
findings should therefore be considered illustrative of this single
case. The generalizability of the findings should be understood in
relation to the single-case design, its specific context of Swedish
CLT-based construction, and the temporal completeness of the
process data. The study aims for analytical generalization, where
identified process patterns may be transferable to similar project-
based settings. Within the case, findings from the early and

intermediate IE phases are supported by longitudinal
observations where event consequences could be traced over
time. Although earlier interview data were iteratively

harmonized and triangulated with later interviews, observations,
and documents to ensure comparability, the integration of
longitudinal datasets collected across different phases of the
still
inconsistencies related to retrospective accounts. In contrast,
the final IE transformation phase is based on more recent data,

broader research project may involve interpretative

where effects cannot yet be fully observed and interpretations
should be considered more tentative. The contribution lies in
demonstrating how IE dynamics can develop across multiple
projects over time. This suggests potential applicability to other
project-based industries characterized by temporariness,
interdependence, and distributed value creation in line with
prior work (Phillips and Ritala, 2019) emphasizing the context-

specific and dynamic nature of IEs.

6 Conclusion

This study examined how the organizing of a CLT-based IE
changes over time in relation to co-innovation and value capture. By
following events and interactions over a 13-year period, four main
phases were identified, each showing different patterns of
collaboration, value creation, and investment. The results show
that the IE did not develop in a straight line. Instead, the elements
of the IE take on new roles in different phases. Through a temporal
perspective, it became possible to see how co-innovation moved from
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early experimentation to commercial expansion, to consolidation, and
finally to a more integrated form. This provides an understanding of
how this long-term collaboration around CLT-based construction
evolved and how the IE approach may support systemic innovation.

For practice, the findings indicate that firms cannot rely only on
single projects to develop timber-based solutions. Long-term
relationships, repeated interactions, and some degree of stable
organizing appear important for learning and risk reduction.
Firms may need both open collaboration in early phases and
more coordinated structures as the market matures. For
policymakers and sector actors, the study highlights the
importance of
choices, and stable frameworks that allow firms to test and refine

innovative project conditions, procurement
innovations over time. Such conditions can support both early
experimentation and later scaling.

Overall, the study shows that a temporal view is essential for
understanding how IEs in construction evolve, and how CLT
adoption depends on organizing patterns that develop gradually

across multiple projects rather than within isolated project settings.
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