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Abstract

Construction projects are increasingly complex, fragmented, and data-intensive, making
cross-organizational collaboration routine while leaving teams “information-rich but
knowledge-poor”; that is, large volumes of drawings, BIM models, meeting records, site
reports, and sensor data are produced, but they are not always transformed into reusable,
context-sensitive knowledge for future decisions. To consolidate dispersed evidence and
capture the shift from digital to intelligent knowledge sharing (KS), this study conducts a
PRISMA-guided systematic literature review of KS in construction project management
from 2015 to 2025. Through quantitative and qualitative analyses of 163 core articles, this
paper identifies five central themes: organizational and behavioral mechanisms, perfor-
mance-innovation-sustainable value, digital technology empowerment, knowledge
mechanisms and organizational learning, and risk—supply chain—governance and secu-
rity. The study also synthesizes key challenges in knowledge sharing and outlines future
research directions. These findings provide guidance for researchers, practitioners, and
policymakers seeking efficient, credible, and sustainable systems to enhance project man-
agement effectiveness.

Keywords: knowledge sharing; project management; systematic review; construction
engineering; digital transformation

1. Introduction

The construction industry is widely recognized as one of the most hazardous sectors,
reflecting the socio-technical nature of project work, where inherent complexity and ex-
posure to unpredictable conditions jointly increase operational uncertainty and safety ex-
posure. Such conditions, manifested in multi-stakeholder interdependence, rapidly
changing work environments, and collision-related hazards, increase coordination de-
mands and heighten the likelihood of adverse safety events. Against this backdrop, pro-
ject management has increasingly shifted from the traditional “plan—execute—control”
paradigm to a knowledge-based, collaborative process focused on value creation. From a
strategic perspective, the project team’s knowledge functions as an enabling resource that
underpins collective sensemaking, supports innovation, and strengthens risk manage-
ment; these capabilities are aligned with the dynamic capabilities view and thereby shape
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project outcomes. As digital transformation accelerates and large-scale multi-organiza-
tional, cross-national projects become more prevalent, knowledge sharing becomes a cen-
tral mechanism for integrating dispersed expertise, reducing information asymmetries,
and facilitating cross-boundary organizational learning. In turn, by supporting timely co-
ordination and resilient responses under uncertainty, these mechanisms align with prin-
ciples of high-reliability organizing and enable organizations to enhance project perfor-
mance and maintain long-term competitive advantage. In such multi-actor, temporary
project organizations, critical knowledge is often distributed across contracts, roles, and
firms, making knowledge integration and reuse a persistent governance challenge. In this
study, the phrase “information-rich but knowledge-poor” refers to a specific breakdown
in the data—information-knowledge chain in construction projects. Project teams often
generate abundant explicit information, such as drawings, BIM models, schedules, inspec-
tion reports, meeting minutes, safety records, and digital monitoring data. However, these
records do not automatically become actionable knowledge because they are frequently
stored in fragmented systems, interpreted differently by different stakeholders, and de-
tached from the contextual reasoning behind project decisions. As a result, lessons learned
from design changes, risk responses, rework, or coordination failures may remain difficult
to retrieve, interpret, and reuse in later project stages or future projects.

Within construction project management research, knowledge sharing is frequently
treated as a prerequisite for effective coordination and improved project outcomes. Over
the past two decades, research has repeatedly highlighted the importance of knowledge
sharing in project management. In construction projects, knowledge sharing is often
treated as a key condition for effective team coordination and for improving the quality
of project outcomes. Early studies largely concentrated on basic technical and system-level
support for knowledge sharing. For example, Li et al. used grounded theory and case
studies to show that sharing knowledge can help project team members work together
better by reducing information separation and increasing transparency. This makes coor-
dination more efficient and helps with better resource allocation [1]. Moza et al. similarly
showed that reliable knowledge-sharing systems can enable accurate information trans-
fer, helping team members access needed resources and expertise in a timely way. This,
in turn, improves the quality of decisions and the overall standard of project delivery [2].
Hisham et al. noted that knowledge sharing promotes creative exchange, motivating
teams to approach problems from various perspectives, thereby fostering the develop-
ment of innovative technical solutions and management strategies [3]. In the last few
years, information technology has advanced quickly, and the economy has moved toward
being built on knowledge. This has changed how knowledge is shared in projects. New
digital tools and collaborative technologies are changing both the channels and the prac-
tices of knowledge exchange, allowing project members to communicate frequently and
in multiple ways even when separated by time and location. For example, Christopher et
al. argue that embedding knowledge sharing into engineering work through technologies
such as BIM and point cloud data analysis can improve the accuracy and completeness of
project inspections [4]. Sepani et al. further report that social media and online collabora-
tion platforms create accessible communication spaces for cross-cultural and cross-re-
gional cooperation in construction, which can speed up knowledge acquisition and sup-
port the parallel sharing of both tacit and explicit knowledge.

However, existing studies remain fragmented in at least three respects. First, many
studies examine knowledge sharing through general organizational lenses without suffi-
ciently accounting for the temporary, cross-organizational, and lifecycle-based nature of
construction projects. Second, the growing body of literature lacks a recent synthesis that
integrates both traditional managerial mechanisms and emerging digital-intelligent tech-
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nologies. Third, while many studies report positive performance implications, less atten-
tion has been paid to the conditions, barriers, and governance arrangements that shape
whether knowledge sharing becomes effective in practice.

Building on the above background, this study aims to systematically assess how
knowledge sharing has been applied in construction project management. The review is
intended to clarify the current research landscape, identify key gaps, and propose strate-
gic directions for future work. To achieve this, the study combines qualitative thematic
analysis with quantitative bibliometric analysis of peer-reviewed journal articles retrieved
from major scientific databases. Guided by this approach, the study addresses the follow-
ing research questions:

Question 1: How is knowledge sharing applied in construction project management?

Question 2: What are the barriers to knowledge sharing in construction project man-
agement?

Question 3: What are the trends and future directions in knowledge-sharing research
within this field?

To address these issues, the primary objectives of this study are:

1. Conduct a comprehensive evaluation of knowledge-sharing applications in con-
struction project management.

2. Identify and analyze challenges faced by the construction industry during
knowledge-sharing processes.

3. Propose a future research agenda and suggest practical implementation directions.

The key contributions of this study are enumerated as follows: First, it makes the
current state of knowledge-sharing applications across construction project processes
clearer by putting together information from previous studies in a methodical way. Sec-
ond, the results are useful for construction professionals because they show them where
information sharing may be used to improve project management. Third, the study backs
the creation of better ways for project-based companies to share information and manage
their work, which will help them do better on projects and learn more as a group in situ-
ations that are complicated and always changing.

2. Methodology

To examine these issues in a structured way, this study applies a systematic literature
review (SLR) to analyze how knowledge sharing is implemented in construction project
management. An SLR is a clear way to find, evaluate, and combine current studies to help
in research and making decisions. A key advantage is that it screens studies using explicit
selection criteria, which reduces uncertainty and inconsistency during data handling.
Kitchenham et al. describe SLR as a three-stage process: identification, execution, and doc-
umentation [5]. In the identification stage, researchers define the research questions, set
inclusion and exclusion criteria, and specify search strategies. Next is the execution stage,
where relevant studies are retrieved from databases such as Web of Science and Scopus,
and review data are organized using the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) framework [6]. PRISMA is widely adopted because
it requires clear reporting of how records are identified, screened, excluded, and included,
which strengthens the transparency and accuracy of the review process [7]. Finally, the
selected literature is synthesized and analyzed using VOS viewer (v1.6.20) and Biblio-
metrix (v4.1.4), and the overall procedure is summarized in Figure 1.
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Figure 1. Research methodology Flowchart.

2.1. Data Sources and Definition of the Study Scope

To ensure broad coverage and data reliability, this study used Scopus and Web of
Science as the primary databases for literature retrieval. These databases were selected
because they index a wide range of peer-reviewed publications in construction engineer-
ing, project management, and related interdisciplinary fields, making them suitable for
both systematic review and bibliometric analysis.

The review focused on studies published between 2015 and December 2025 that ex-
amined knowledge sharing in construction project management. The search was limited
to English-language publications to ensure consistency in screening, coding, and interpre-
tation across the review team. Only peer-reviewed journal articles were considered for
inclusion. We acknowledge that this language restriction may have excluded region-spe-
cific evidence published in non-English outlets, particularly studies from Asia, Europe,
and other non-English-speaking research communities. This issue is therefore explicitly
revisited in the limitations section.

The search strategy was constructed by combining two groups of terms. The first

group captured knowledge-related concepts, including “knowledge sharing*”,

*” and “infor-

“knowledge management*”, “knowledge transfer*”, “knowledge exchange
mation sharing®”. The second group captured construction project-related contexts, in-
cluding “construction project*”, “construction management*”, “building project*”, “civil
engineering project*”, and “infrastructure project*”. The key search terms are summa-

rized in Table 1.

Table 1. Core search terms used in the database retrieval.

Category Terms
“knowledge sharing*”, “knowledge manage-
Knowledge-related terms ment*”, “knowledge transfer*”, “knowledge

EY/ A

exchange*”, “information sharing*”

“construction project*”, “construction man-

Construction-related terms agement®”, “building project*”, “civil engi-
neering project*”, “infrastructure project*”
Search logic (Group 1) AND (Group 2)
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Note: The asterisk (*) denotes a wildcard/truncation operator used in database searches to capture

word variants.

In Scopus, the search was conducted in the title, abstract, and keyword fields. In Web
of Science, the corresponding topic-related fields were used to ensure conceptual compa-
rability across databases.

2.2. Data Filtering

The literature search was conducted in Scopus using the title, abstract, and keyword
fields. With a cutoff date of December 2025 and a restriction to English-language publica-
tions, the Scopus search returned 257 records. Applying the corresponding search strategy
in the Web of Science database identified 213 records. Therefore, the initial corpus con-
tained 470 records before duplicate removal. The number 213 refers only to the Web of
Science search output rather than to the total number of records retrieved.

After the initial retrieval, the PRISMA framework was applied to ensure a transpar-
ent and systematic screening process. A completed PRISMA 2020 checklist is provided as
Supplementary File S1. First, duplicate records were removed, leaving 342 unique publi-
cations. Title and abstract screening were then conducted to exclude studies that did not
focus on the construction industry or that only mentioned the search terms without sub-
stantive relevance to knowledge sharing in construction project management. This step
removed 95 records, leaving 247 publications for full-text review.

In the first round of full-text assessment, the 247 remaining publications were re-
viewed for their alignment with the scope of this study. At this stage, 28 papers were
excluded because they did not sufficiently address knowledge sharing in construction
project management. Examples included studies that focused only on general information
management, digital construction technologies, or project performance without substan-
tively discussing knowledge sharing, transfer, exchange, capture, or reuse. This left 219
studies for the second round of full-text assessment.

In the second round of assessment, the remaining studies were manually examined
in terms of research design, methodological clarity, relevance to the review questions, and
the explicitness of reported findings. “Insufficient methodological information” refers to
cases in which a study did not clearly report its data source, sampling procedure, analyt-
ical method, coding process, model specification, or evidence base. “Limited substantive
relevance” refers to cases in which knowledge sharing was only mentioned as a back-
ground concept but was not analyzed as a central mechanism, practice, barrier, or out-
come. During this stage, 56 papers were excluded because they lacked sufficient method-
ological transparency, provided limited extractable findings, or did not fit the construction
project management context. Ultimately, 163 studies were included in the final review.
Figure 2 presents the revised PRISMA flow diagram.
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Figure 2. PRISMA Analysis Process Diagram. Note: The asterisk (*) denotes a wildcard/truncation

operator used in database searches to capture word variants.

3. Results

To develop a clear picture of how knowledge sharing has evolved in the construction
industry and how it is currently applied in construction projects, this study requires a
systematic analysis of the available evidence. Following the PRISMA framework (Figure
2), the study screened and selected the literature in a transparent and reproducible way.
In total, 163 articles met the inclusion criteria [8-170]. The main characteristics, research
contexts, methodological approaches, knowledge-sharing focus, principal findings, and
thematic classifications of all 163 included studies are presented in Supplementary Table
S2.

3.1. Quantitative Analysis: Bibliometrics and Visualization

This study first uses bibliometric methods to describe knowledge-sharing research in
construction engineering in a quantitative way, with the goal of clarifying the field’s
knowledge structure and how it has evolved over time. Bibliographic records were ex-
tracted from the predefined sample, after which author keywords and database-assigned
keywords were merged and standardized to improve consistency. Keyword co-occur-
rence analysis was conducted using VOS viewer. The analysis adopted full counting, as-
sociation-strength normalization, and a minimum keyword co-occurrence threshold of 5.
Keywords with similar meanings, spelling variants, and singular/plural forms were man-
ually standardized before visualization. The clustering resolution was set at 1.00, and the
minimum cluster size was set at 5. These settings were selected to balance network read-
ability and thematic coverage. The network results are shown in Figure 3.

In addition, Bibliometrix was used to calculate annual publication trends, source title
distribution, leading countries/regions, productive authors, and citation-related indica-
tors. These additional indicators were used to strengthen the quantitative evidence base
and support the subsequent thematic interpretation. The yearly publication trend is pre-
sented in Figure 4.
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From the co-occurrence network of keywords in Figure 3, it can be observed that
“construction management” and “project management” occupy central positions within
the network and demonstrate strong connectivity with multiple thematic clusters. These
keywords function as pivotal nodes that bridge diverse research streams, including per-
formance evaluation, sustainability, digital technologies, and decision-making frame-
works.

This structural configuration indicates that knowledge sharing in construction pro-
ject management has evolved from a relatively narrow focus on communication and co-
ordination toward a broader, more integrated research agenda. The strong links between
project management-related terms and keywords such as performance, innovation, BIM,
and risk suggest that knowledge sharing is increasingly treated as an enabling mechanism
embedded in project governance, digital collaboration, and value creation processes ra-
ther than as an isolated organizational behavior.

fre ork
¥ “decisiofmaking
constricig  building information modeling
RS 3 S04 A\
U = - // \
¥ = 45 ‘

design

¢
optimization

Figure 3. Keyword co-occurrence network generated using VOSviewer (v1.6.20). Note: The network
was generated using VOS viewer with full counting, association-strength normalization, a mini-
mum keyword co-occurrence threshold of 5, clustering resolution of 1.00, and a minimum cluster

size of 5. Synonymous terms and spelling variants were manually standardized before visualization.

Annual Trends in Knowledge Sharing Applications
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20 1
15 A

10 A

Number of Publications

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Year of Publication

https://doi.org/10.3390/systems14080896



Systems 2026, 14, 896

8 of 29

Figure 4. Annual publication trends of knowledge-sharing studies in construction project manage-
ment, 2015-2025.

The revised annual publication pattern in Figure 4 covers the full review period from
2015 to 2025. The results show fluctuating but sustained research attention during 2015
2025, with relatively higher publication counts in 2019 and 2021. This pattern suggests that
knowledge-sharing research in construction project management has developed through
gradual accumulation rather than a simple linear increase. Therefore, the trend should be
interpreted as a descriptive publication pattern rather than evidence of a direct causal re-
lationship between digital transformation and research output.

As digital tools extend across the full project lifecycle, projects tend to involve more
cross-organizational collaboration and a larger number of information interfaces. This
raises the demand for information-sharing mechanisms that are traceable and for
knowledge that can be reused across tasks and partners. In the keyword co-occurrence
network, the appearance of terms such as “Building Information Modeling (BIM),” “In-
formation Technology,” and “Blockchain” highlights the growing role of modern technol-
ogies in enabling knowledge sharing in construction project management. BIM is a good
example. BIM is a digital platform that enables project participants to work collaboratively
by organizing project information and allowing multiple stakeholders to access and up-
date shared data across design, construction, and operations. This supports joint infor-
mation interpretation and decision-making, which can reduce coordination frictions and
rework. Consequently, recent studies increasingly examine how technology platforms
streamline knowledge capture and sharing, strengthen stakeholder communication, and
enable data-informed project execution [133]. As research deepens, an increasing number
of case studies demonstrate how knowledge sharing and innovation can be achieved in
the construction industry, particularly in areas such as risk management, project schedul-
ing, resource allocation, and smart buildings [171].

The source title distribution in Figure 5 suggests that research on knowledge sharing
in construction project management is published mainly in outlets such as the Journal of
Construction Engineering and Management, the International Journal of Project Manage-
ment, the Journal of Knowledge Management, and Automation in Construction. The
source distribution shows that the topic is positioned at the intersection of construction
engineering, project management, knowledge management, and digital construction re-
search. This cross-disciplinary publication pattern reflects both the practical relevance and
conceptual diversity of knowledge-sharing studies in construction contexts. To strengthen
the quantitative profile beyond keyword co-occurrence, additional bibliometric indicators
were calculated, including source title distribution, leading countries/regions, productive
authors, citation-related indicators, and source concentration. The results are summarized
in Table 2.

JOURNAL OF CONSTRUCTION
ENGINEERING AND MANAGEMENT

% INTERNATIONAL JOURNAL OF
5 PROJECT MANAGEMENT
~ JOURNAL OF KNOWLEDGE
MANAGEMENT

13 AUTOMATION IN CONSTRUCTION
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23 E Others

18
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Figure 5. Source Title Distribution Analysis Chart.

Table 2. Additional bibliometric indicators of the reviewed literature.

Indicator Main Result Interpretation
Journal of Construction Engineering and Manage-
Top source ment; Automation in Construction; International =~ The topic is positioned at the intersection of con-
ur . . . . .
p_ Journal of Project Management; Journal of struction engineering, project management,
titles . . . .
Knowledge Management; Journal of Building Engi- knowledge management, and digital construction.
neering
Leading Shows the geographical concentration and interna-

countries/re- China; United Kingdom; United States; Australia;  tional distribution of KS research in construction

gions project management.
. Wang, Guangbin; . . .
Productive ? . Identifies recurrent contributors and active research
Antwi-Afari, M.F; . .
authors groups in this field.

Darko, A.

Digital twins in the built environment: definition,

applications, and challenges

Highly cited  Construction and maintenance of urban under-  Indicates influential conceptual, empirical, or meth-
papers ground infrastructure with digital technologies odological contributions.
Conversational system to improve construction

safety training of migrant workers

The reviewed articles were distributed across con-

Journal dis-
tribution

struction, project management, digital construction,

The distribution confirms the interdisciplinary na-

. ture of the research topic.
and journals.

3.2. Qualitative Analysis: Structured Content Analysis and Narrative Synthesis

Based on the quantitative profiling above, this study further applies structured con-
tent analysis and narrative synthesis to systematically review the included literature, so
as to clarify the themes indicated by the keyword network. The qualitative synthesis fol-
lowed a structured thematic coding process. First, two authors independently reviewed
the included studies and extracted information on research focus, application context,
methodological approach, theoretical perspective, and key findings. Second, recurring
topics and patterns were identified and iteratively grouped into broader thematic catego-
ries. Third, the initial coding results were compared between the two coders. Disagree-
ments were discussed until consensus was reached; when disagreement remained, a third
author reviewed the relevant paper and made the final decision. Through repeated com-
parison and refinement, five major themes were developed to represent the main streams
of knowledge-sharing research in construction project management. The resulting the-
matic distribution is shown in Figure 6.

Existing studies can be grouped into five themes. Among them, “Organizational and
Behavioral Mechanisms” accounts for the largest share. Work in this area mainly exam-
ines factors such as trust, leadership, communication quality, and collaboration arrange-
ments, with the goal of clarifying when knowledge-sharing intentions and behaviors
emerge and where their effects are likely to stop. The second theme, “Performance-Inno-
vation-Sustainable Value,” usually treats knowledge sharing as a core route to improve
project performance and accelerate the spread of innovation, and then extends the discus-
sion to sustainable construction and long-term value creation. Notably, “Digital Technol-
ogy Empowerment (BIM/AI/Platforms)” shows a clearer upward trend, suggesting that
technology-oriented studies have become one of the most active directions in this area. In
this stream, the focus of knowledge-sharing research is gradually moving from “how or-
ganizations share” toward “how technology reshapes sharing mechanisms.” By contrast,
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“Knowledge Mechanisms and Organizational Learning” pays greater attention to pro-
cess-level pathways—such as lessons-learned management, knowledge capture, codifica-
tion, and reuse—and emphasizes converting tacit experience into knowledge assets that
can be stored, transferred, and applied. Finally, “Risk-Supply Chain—-Governance and Se-
curity” represents the smallest share of the literature, which may indicate that this theme
remains underdeveloped and warrants further study. The relatively small share of the
“Risk-Supply Chain-Governance and Security” theme should not be interpreted as evi-
dence that knowledge sharing is less relevant in this area. Rather, it may reflect several
research barriers. First, risk- and security-related knowledge often involves commercially
sensitive data, contractual responsibilities, accident records, and liability concerns, mak-
ing empirical access difficult. Second, supply-chain knowledge is distributed across mul-
tiple firms and project tiers, which increases the difficulty of collecting comparable data
across organizational boundaries. Third, digital-age issues such as data ownership, plat-
form accountability, algorithmic opacity, and cybersecurity have only recently become
prominent in construction knowledge-sharing research. Therefore, this relatively small
theme may indicate an emerging and methodologically challenging research frontier ra-
ther than a marginal topic.

I Organizational & behavioral mechanisms
I Performance, innovation & sustainability
I Digital technologies & platforms (BIM/AI)
I Knowledge mechanisms & organizational learning
I Risk, supply chain & governance/security

Number of papers

Figure 6. Thematic Distribution Map.

To improve the interpretability of the qualitative synthesis, this study combined the
thematic distribution map with the structured evidence-extraction outcomes, as summa-
rized in Table 3. Table 3 presents selected representative studies for thematic illustration,
whereas the detailed characteristics and main findings of all 163 studies included in the
systematic review are provided in Supplementary Table S1. Table 3 does not aim to list all
163 studies included in the review. Instead, it reports representative studies selected to
illustrate the main evidence patterns within each theme. The selection was based on five
criteria: thematic relevance to the research questions, methodological clarity, recency, di-
versity of application contexts, and ability to represent different knowledge-sharing
mechanisms or outcomes. This linked reading suggests that the five themes form a rela-
tively clear hierarchy, both in terms of research focus and proposed solutions. In particu-
lar, studies under “Organizational and Behavioral Mechanisms” mainly rely on empirical
designs—most often questionnaire surveys paired with statistical modeling—to test how
factors such as trust, organizational culture, and leadership behavior shape knowledge-
sharing intentions and behaviors, and how these, in turn, relate to performance outcomes.
Within “Digital Technology Empowerment,” an increasing number of studies highlight
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BIM or intelligent platforms as basic infrastructure for knowledge capture, storage, and
retrieval. Using case analyses or prototype systems, this line of work commonly examines
whether such tools can improve collaboration efficiency, limit information silos, and re-
duce repeated rework. In parallel, under “Performance-Innovation-Sustainable Value,”
knowledge sharing is frequently framed around outcomes such as quality, safety, innova-
tion, or green construction performance. The main claim is that, in complex project set-
tings, the value of knowledge sharing is less about isolated efficiency gains and more
about improvements at the system level. Taken together, the literature appears to have
formed a prevailing trajectory: it is anchored in organizational and behavioral explana-
tions, strengthened by digital platforms, and evaluated through performance and sustain-
able value outcomes while gradually expanding toward intelligent systems, platform-
based solutions, and cross-organizational governance.

It should be noted that the reviewed evidence is methodologically heterogeneous.
Many studies rely on cross-sectional surveys, case analyses, conceptual frameworks, or
review-based synthesis, while comparatively fewer studies provide longitudinal, quasi-
experimental, or strongly causal evidence. As a result, existing findings are useful for
identifying recurring associations between knowledge sharing and project outcomes, but
they are less able to establish causal direction. For instance, it remains difficult to deter-
mine whether knowledge sharing improves project performance or whether high-per-
forming project teams are simply more willing and able to share knowledge. Cross-sec-
tional designs may also be affected by common method bias, respondent perception bias,
and contextual heterogeneity across project types. Future research should therefore em-
ploy longitudinal project tracking, multi-project comparative designs, social network
analysis, platform-log analysis, and mixed-method approaches to test how knowledge-
sharing mechanisms evolve over time and influence project outcomes.

Table 3. Key Information Extraction from Representative Studies.

First Author Theme Focus Area Evaluation Method
Organizational be-
havioral mechanisms

Jia [172] Team/leadership/trust Empirical analysis

Kunkeu [77] Organizational be- Safety/risk; Team/lead- SEM/regression; Bib-

havioral mechanisms ership/trust liometric/review
izational be-
Dowson [173] Orgamza rona . © Team/leadership/trust Interview
havioral mechanisms
Bibli - A
Performance, innova- Safety/risk; Sustainabil- ibliometric/review;
Elnagar [174] . . . . Framework/concep-
tion sustainability  ity/green construction tual
Zhou [166] Pe%‘formanc.e, ingf)va— Sustainability/green Framework/concep-
tion sustainability construction tual
Kim [75] Pe%‘formanc‘e, in.n‘ova— Safety/risk ComparatiYe risk
tion sustainability analysis
.. . BIM/digital collabora-
Digital technol
Amaechi [175] pii fszsc (1131;)1\/(1) /“i;s tion; S'afety/risk; Supply Bibliometric/review
chain/procurement
.. . BI,M/dlgltal coIlaPora- Bibliometric/review;
Zhang [176] Digital technologies  tion; Al/data-driven Framework/conce
& platforms (BIM/AI) KM; Off-site/modular tual p
construction
Digital technologi
Jin [177] pii fzm‘:s (1?101\/? /“i‘;)s Al/data-driven KM Bibliometric/review
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Knowledge mecha- ML/AI model;
Xu [144] nismsorganizational =~ Al/data-driven KM  Framework/concep-
learning tual
Knowledge mecha- Al/data-driven KM; Les- _ . .. . .
. L Bibliometric/review;
Okudan [178]  nisms organizational sons learned/knowledge
. . ML/AI model
learning capture; Safety/risk
Knowledge mecha- Lessons . i
. L Interview; Biblio-
Eken [179] nisms organizational learned/knowledge cap- . .
. metric/review
learning ture

Note: Table 3 presents representative studies rather than the full corpus of 163 reviewed articles.
The selected studies were chosen based on thematic relevance, methodological clarity, recency, con-

textual diversity, and their ability to illustrate key knowledge-sharing mechanisms or outcomes.

Taken together, the literature appears to have formed a prevailing trajectory: it is
anchored in organizational and behavioral explanations, strengthened by digital plat-
forms, and evaluated through performance and sustainable value outcomes, while grad-
ually expanding toward intelligent systems, platform-based solutions, and cross-organi-
zational governance. However, the reviewed studies do not suggest that knowledge shar-
ing produces uniformly positive outcomes in all contexts. Its effectiveness appears to be
moderated by project type, team size, cultural background, contractual arrangement, dig-
ital maturity, and task complexity. For example, cross-cultural and international projects
may require stronger trust-building mechanisms before knowledge transfer becomes ef-
fective, while digitally mature projects may benefit more from BIM-enabled or platform-
based knowledge repositories. Conversely, in highly competitive or risk-sensitive set-
tings, excessive openness may increase concerns about knowledge leakage, liability, or
data ownership. These differences suggest that knowledge-sharing mechanisms should
be interpreted as context-dependent rather than universally effective.

4. Discussion
4.1. Benefits and Advantages of Knowledge Sharing in Project Management

Construction project management has long encountered persistent knowledge-gov-
ernance problems. Common examples include information silos created when knowledge
is split across organizations and job roles, the challenge of capturing and reusing tacit
expertise, the high coordination and communication costs of cross-disciplinary collabora-
tion, the weak transfer of lessons learned between projects and organizations, and unsta-
ble decision quality that can lead to repeated mistakes under uncertainty and complexity.
In this context, knowledge sharing offers a basic route to strengthen project governance
by enabling critical knowledge to move and be reused across teams, organizations, and
wider project networks. Drawing on the reviewed studies, the main benefits of knowledge
sharing in construction project management can be grouped into four areas: improved
project performance, stronger innovation outcomes, greater sustainable value, and better
safety and quality results.

4.1.1. From Information-Rich to Knowledge-Poor: Where the Chain Breaks Down

The reviewed literature suggests that the problem of being “information-rich but
knowledge-poor” is not caused by a lack of project data but by the weak transformation
of data into reusable knowledge. In construction projects, the data-information-
knowledge chain may break down at four points. First, data are captured in fragmented
formats across BIM models, documents, reports, schedules, and platform logs. Second,
information is often interpreted within separate professional or contractual boundaries,
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which may produce inconsistent meanings among designers, contractors, owners, con-
sultants, and suppliers. Third, the contextual reasoning behind decisions is rarely codi-
fied, especially when decisions are made under time pressure or site uncertainty. Fourth,
lessons learned are often not systematically transferred across project phases or reused in
later projects because temporary teams dissolve after project completion. These mecha-
nisms explain why large volumes of project information do not necessarily lead to organ-
izational learning or improved decision quality.

4.1.2. Enhance Project Performance

Previous research frequently characterizes information sharing as a pivotal mediat-
ing mechanism for enhancing project performance, with its beneficial correlation consist-
ently documented in relation to outcomes such as cost management, adherence to sched-
ules, and quality enhancement [45,143]. One useful way to do this is to collect the high-
frequency operational data that is generated during construction and turn it into
“knowledge assets” that can be saved, searched, and utilized again. Some studies have
built on this step by combining knowledge-transfer frameworks with methods like deep
reinforcement learning to help guide decision-making in multi-stage construction set-
tings. The goal is to improve schedule control, resource allocation, and the overall perfor-
mance of the project [143].

In addition, sharing experience from both successful and unsuccessful projects can
help employees coordinate overall progress, support smoother handoffs between phases,
and reduce the risk of schedule delays [180]. At the early stages of strategic planning and
design, repeated information and knowledge exchanges among the client, designers, and
contractors can surface user preferences, functional constraints, and potential risks sooner,
which may lower the probability of late changes and rework [153]. In complex infrastruc-
ture and prefabricated projects, the literature highlights the close relationship between
information sharing and knowledge development, both of which jointly influence perfor-
mance outcomes. Frequent knowledge exchange among cross-disciplinary teams facili-
tates better alignment of design details, construction methods, and operational require-
ments. This improved coordination often results in higher delivered quality and stronger
operational performance [79].

4.1.3. Promoting Innovation

A number of studies suggest that knowledge management and knowledge sharing
play central roles in shaping contractors” innovation capability and project-level innova-
tion outcomes. At the project level, some work uses agent-based models to describe how
repeated, individual knowledge-sharing actions can accumulate and evolve into organi-
zational capabilities. Model results indicate that when knowledge sharing levels are sus-
tained within a high range, contractors experience significantly enhanced capabilities in
both innovation exploration and innovation utilization within project contexts [50]. In
studies of creativity during project delivery, knowledge sharing and information ex-
change are also treated as enabling conditions for project managers to develop innovative
solutions, especially in complex and high-uncertainty situations [13]. Empirical studies
report that information-technology innovations, both within and outside organizations
(for example, collaborative systems, cloud platforms, and mobile tools), can enhance pro-
ject team creativity by improving the efficiency of information sharing and the circulation
of knowledge. In many of these analyses, knowledge sharing is treated as a mediating or
amplifying factor that helps translate technology use into creativity outcomes [181]. In
practice, organizations may build a case repository, an experience database, or a cross-
organizational BIM platform to consolidate project-based innovative solutions into
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knowledge assets that are searchable, comparable, and reusable, thereby supplying more
accessible innovation resources for later projects [70].

4.1.4. Sustainable Value Enhancement

As green building practices continue to expand, the green technology systems and
evaluation standards that support sustainable construction are often complex and
strongly shaped by local conditions. In such settings, it is difficult for a single organization
to hold all the knowledge needed to meet green targets, so knowledge transfer among
project stakeholders is frequently described as a decisive mechanism. The literature re-
ports that well-designed knowledge-transfer arrangements can improve the environmen-
tal performance of green projects and strengthen overall project outcomes [166]. In paral-
lel, some green building projects have adopted blockchain-based smart contracts to in-
crease information transparency, enable accountability tracking, and improve the credi-
bility of incentive arrangements. Because shared ledgers are designed to be tamper-re-
sistant, blockchain platforms are described as strengthening the reliability and traceability
of green performance data and related knowledge exchanges among stakeholders, which
can support progress toward sustainability objectives [35]. The key role of technology lies
not in “replacing governance” but in enhancing the institutional foundation for cross-en-
tity collaboration by improving data verifiability and accountability. This makes
knowledge sharing more reliable. In complex infrastructure projects, these mechanisms
become particularly prominent. In decision-making scenarios involving trade-offs be-
tween ecological and environmental impacts, social effects, and economic benefits, infor-
mation sharing can enhance the completeness and consistency of decision evidence. This,
in turn, supports project teams in making more balanced choices [79].

4.1.5. Safety and Quality Improvement

In complex engineering projects, the effectiveness of both deterministic and proba-
bilistic risk management depends strongly on how complete the mechanisms are for
knowledge sharing and dissemination. When risk-related knowledge does not circulate
adequately within teams or cannot be exchanged in a timely way across organizational
boundaries, even advanced risk assessment models may miss real-world risk conditions
because their inputs arrive late or remain incomplete. This, in turn, weakens the timeliness
and accuracy of early warnings and corrective actions [74]. At the same time, as digital
technologies are increasingly deployed on construction sites for safety monitoring and
decision support, the risk landscape is also becoming more complicated.

Identifying and mitigating emerging risks—such as algorithmic bias and opaque
(“black-box”) decision-making —often depends on multi-stakeholder knowledge sharing
to build shared understanding, reach agreement, and develop standardized protocols
[137]. At construction sites, the timely exchange of information about near-miss events,
latent hazards, and non-standard operations can strengthen frontline teams’ risk aware-
ness and early-warning capacity, which in turn helps reduce recurring errors [35]. In ad-
dition, some studies propose an integrated framework spanning healthy-building design,
construction, and operation, arguing that safety and health goals can only be embedded
across the full project lifecycle when multidisciplinary knowledge is continuously shared
and aligned. This includes, for example, coordination among structural engineering,
HVAC, environmental psychology, and medical expertise at each project stage [174].

4.2. Challenges Facing Knowledge Sharing

Despite the significant advantages of knowledge sharing in construction project man-
agement, its implementation still faces multiple obstacles. Although some of these barriers

https://doi.org/10.3390/systems14080896



Systems 2026, 14, 896

15 of 29

resemble general knowledge-management problems, they are intensified by the distinc-
tive features of construction projects. Construction projects are temporary, multi-organi-
zational, contract-bound, and strongly dependent on site-specific conditions. Project
teams are often dissolved after completion, stakeholders may have different commercial
interests, and knowledge is frequently distributed across owners, designers, contractors,
subcontractors, suppliers, consultants, and platform providers. Therefore, the central
challenge is not simply whether knowledge can be shared but whether it can be trusted,
contextualized, protected, and reused across organizational and lifecycle boundaries.
These obstacles can be categorized as insufficient trust and incentives, inadequate contrac-
tual and collaborative governance arrangements, the difficulty of externalizing tacit
knowledge, and the lack of unified platforms/standards.

4.2.1. Lack of Trust and Motivation

In cross-organizational and cross-cultural engineering projects, trust is often treated
as a basic precondition for knowledge sharing [162]. This is partly because complex col-
laboration networks—such as international projects and multi-organization delivery ar-
rangements—may carry prior disputes, conflicting interests, or unequal bargaining
power. These conditions can heighten concerns that shared knowledge will be misused,
misattributed, or turned into a competitive disadvantage. Evidence from studies on inter-
national engineering and cross-cultural projects further suggests that large cultural dis-
tance and temporary, ad hoc team structures can intensify distrust between partners. As
a result, key experiences and lessons may be selectively retained and shared only within
formal settings, rather than being openly exchanged across organizational boundaries
[17].

Similar dynamics are discussed in green building and other innovation-oriented pro-
jects, where contractors may fear that owners or competitors could replicate their technical
know-how. This perceived risk can encourage a defensive posture and lead to “limited
disclosure” instead of full knowledge exchange [131]. In addition to these inter-organiza-
tional concerns, at the individual level, Employees often spend substantial time and effort
structuring knowledge and explaining it to others, yet may not receive matching recogni-
tion or rewards. At the same time, when others apply that knowledge, the benefits are
frequently realized at the project or organizational level rather than directly by the indi-
vidual contributor. Under these conditions, some employees may become less willing to
share [182]. This tendency can be stronger in high-risk and highly competitive contexts,
where team members may worry that extensive sharing reduces their perceived irreplace-
ability and weakens their personal value, prompting more strategic withholding behav-
iors [88].

4.2.2. Inadequate Contractual and Cooperative Governance Arrangements

Engineering projects are characterized by cross-organizational collaboration, multi-
ple stakeholders, and strong contractual constraints. Multiple studies indicate that con-
tracts and governance arrangements serve as both the foundation for cooperation and
knowledge sharing, yet may also become barriers to knowledge flow [183]. Under the
traditional Design Bid Build (DBB) model, contracts typically emphasize responsibility
allocation and risk transfer rather than knowledge collaboration and co-learning, result-
ing in knowledge being strictly confined within contractual boundaries [163]. Knowledge
management practices are often viewed as “additional costs” when introduced into pro-
jects. If contracts do not clearly specify knowledge-related deliverables and sharing re-
sponsibilities, contractors and suppliers often have little incentive to allocate time and re-
sources to these activities, because the associated work can be viewed as optional and cost-
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increasing rather than value-protecting [132]. To address this problem, some studies rec-
ommend collaborative governance arrangements—such as partnerships, framework
agreements, or collaborative contracting —arguing that these models can loosen organiza-
tional boundaries and create stronger conditions for routine knowledge exchange.

4.2.3. Tacit Knowledge Is Difficult to Externalize and Is Highly Context-Dependent

One of the most challenging issues in managing project knowledge is the difficulty
in externalizing tacit knowledge and its severe context dependency. Particularly, complex
knowledge heavily reliant on practical contexts is often difficult to codify. Even when doc-
umented, it struggles to fully convey the “sense of operation” and “logic of judgment”
[162]. In studies examining knowledge capture and retrieval during decision-making pro-
cesses between owners and contractors, existing methods often only capture decision out-
comes without reconstructing the underlying trade-offs and contextual judgments. This
limitation hinders knowledge sharing across new projects. Moreover, stakeholders ur-
gently seek to enhance team creativity to accelerate the achievement of project objectives.
However, boosting team creativity depends not only on the volume of knowledge shared
but also on the diversity and relevance of that knowledge. Currently, many knowledge
repositories lack annotations for “contextual applicability,” which can easily lead to infor-
mation overload or retrieval results that fail to match task requirements. This results in
information asymmetry and information silos, running counter to stakeholders’ initial ob-
jectives [127].This challenge is particularly distinctive in construction projects because
tacit knowledge is strongly tied to temporary teams and site-specific. Many critical judg-
ments are made during design coordination meetings, site inspections, emergency re-
sponses, or informal interactions among experienced professionals. Once the project team
is dissolved, the individuals who hold such experience may move to other projects or or-
ganizations, while the contextual logic behind their decisions remains undocumented.
Project temporality therefore makes tacit knowledge externalization more difficult than in
stable organizational settings.

4.2 4. Platform/Standard Non-Uniformity Issue

With the application of digital technologies and intelligent construction platforms in
the field of building engineering, they demonstrate the immense potential of technology
for knowledge sharing while simultaneously revealing new barriers: frameworks for in-
formation exchange and interoperability during project implementation phases. Research
indicates that inconsistent standards and incompatible interfaces between different sys-
tems result in high data-sharing costs and significant semantic loss [184]. Furthermore, if
data within the platform is incomplete, delayed, or erroneous, knowledge recommenda-
tions and decision support will exhibit systemic biases [143]. At a broader level, incon-
sistent industry standards and heterogeneous data formats further complicate knowledge
exchange across organizations, because information must be repeatedly converted, re-la-
beled, or manually checked before it can be reused in another firm’s workflow [177]. Sim-
ilar issues appear in smart-building implementation: without unified data specifications
across sensing, control, and management systems, cross-system knowledge integration
becomes difficult, limiting the ability to build coherent, end-to-end “learning loops” from
operations back to design and construction [185]. Currently, many intelligent systems and
recommendation algorithms lack governance and transparency, making it difficult for us-
ers to assess the origin and reliability of knowledge suggestions. This uncertainty can
weaken trust and reduce willingness to adopt platform-based knowledge suggestions in
practice [186]. Digital transformation also introduces new knowledge-sharing challenges
that are not fully captured by traditional KM barriers. For example, algorithmic black
boxes may make it difficult for users to understand how knowledge recommendations are
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generated, while data sovereignty concerns may limit whether owners, contractors, or
platform providers are willing to share project data across organizational boundaries. In
addition, when knowledge is mediated by BIM platforms, digital twins, blockchain sys-
tems, or Al-based tools, responsibility for data quality, model errors, privacy protection,
and decision accountability becomes more complex. These digital-age challenges indicate
that future knowledge-sharing research should address not only platform adoption but
also transparency, explainability, data governance, and accountability.

4.3. Future Research Directions and Emerging Trends

Despite continuous evidence linking knowledge sharing to project performance, in-
novation, and collaborative improvement in project management research, existing find-
ings exhibit a characteristic “rapid growth—fragmented accumulation” pattern. On one
hand, studies continually introduce new technologies such as BIM, knowledge graphs,
and collaborative platforms to enhance knowledge capture and sharing efficiency . On the
other hand, hard constraints of project contexts—such as the tension between sharing and
protection in cross-organizational collaboration, trust deficits under time pressure, and
the difficulty of stably externalizing and reusing tacit knowledge — prevent technological
availability from automatically translating into effective sharing and replicable perfor-
mance.

Therefore, future research should shift from treating knowledge sharing as an iso-
lated behavioral variable to viewing it as a project capability system that is designable,
governable, and verifiable. This capability system can be preliminarily operationalized
through five linked processes: knowledge capture, contextual interpretation, cross-organ-
izational sharing, project-level reuse, and feedback-based learning. Each process can be
empirically examined through measurable indicators, such as the completeness of cap-
tured knowledge, the clarity of contextual annotations, the density of knowledge-sharing
networks, the frequency of knowledge reuse, the speed of decision response, and changes
in project performance. This shift should advance along four main lines: the dynamic
mechanisms linking behavior to capability, the combined design of governance and in-
centives, digital and intelligent Knowledge Sharing 2.0, and task-oriented knowledge
sharing. Based on this logic, Table 4 provides a preliminary research agenda for empiri-
cally examining knowledge sharing as a project capability system.

Table 4. Preliminary research agenda for examining knowledge sharing as a project capability sys-

tem.

hat Should B
Capability Process What S ?u d Be Possible Indicators Suggested Methods
Examined

Whether project expe- Completeness of records;

. L Document analysis;
rience, decisions, and number of lessons

Knowledge capture . . latform-log analy-
8¢ cap lessons are systemati- learned; richness of con- P sis & y

cally recorded textual notes
Whether shared infor- Clarity of annotations;
Contextual inter- mation includes deci-  presence of project Content analysis;
pretation sion context and ap- phase, stakeholder, and  expert review
plicability conditions risk context
Whether knowledge

Network density; shar-

Cross-organiza-  moves across firms, . Social network anal-
. . . ing frequency; stake- .
tional sharing roles, and project A ysis; survey
. holder participation
boundaries
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Whether captured
knowledge is reused
in later decisions or

Reuse frequency; re-  Longitudinal case

Project-level reuse trieval success; reduction study; comparative

projects in repeated errors project analysis
Whether reused  Feedback loops; revision =~ Mixed-method
Feedback-based . . . .
. knowledge is updated frequency; learning out- tracking; action re-
learning

after application comes search

Note: This table provides a preliminary research agenda rather than a validated model. Future stud-
ies can adapt these indicators according to project type, delivery method, digital maturity, and data

availability.

4.3.1. Closed-Loop Mechanism for Knowledge Sharing and Project Learning Capability

Existing research has drawn a series of relatively consistent conclusions regarding
the “learning-sharing-performance” relationship based on different chains of evidence.
For instance, experience management systems and knowledge repositories enable cross-
organizational knowledge capture and retrieval, enhancing organizational learning effi-
ciency ; lean practices improve project learning quality and reduce “experience loss” by
enhancing interactions, leadership support, and action triggers .Simultaneously, time
pressure significantly reduces the effectiveness of knowledge transfer by undermining
team trust, suggesting that knowledge-sharing behaviors are highly constrained by pro-
ject pace and relational conditions [89]. However, most studies remain confined to static
descriptions of “sharing intensity — performance,” lacking a dynamic explanation of how
sharing accumulates into project learning capacity-namely, the closed-loop process of
knowledge capture, meaning construction, and reuse. Future research will increasingly
need to view “sharing” as part of the learning process rather than an isolated behavior.
Especially in complex engineering projects, knowledge must not only be shared but also
correctly understood and translated into decisions and actions. If all members remain per-
petually busy with no time for communication, sharing becomes difficult, and perfor-
mance improvements can only stem from individual learning rather than team learning
[63]. Such evidence suggests that the key to project learning capability lies not merely in
the “willingness to share” but rather in the existence of a sustainable learning feedback
mechanism. Future studies may examine how knowledge capture, interpretation, reuse,
and feedback interact across project stages, and whether this dynamic process can be
measured through longitudinal case studies, social network analysis, or mixed-method
project tracking.

4.3.2. Cross-Organizational Knowledge Governance and Incentive Mechanisms

Knowledge sharing in cross-organizational collaboration is never merely a matter of
“willingness to share” but is shaped by contracts, institutional frameworks, relationships,
and platform rules. In open collaboration projects, contracts/formal controls can reduce
the risk of knowledge leakage, yet their impact on project performance is not simply lin-
ear; different types of controls also exert significantly different effects on performance [89].
Moreover, in the digital era, the owner contractor collaboration exhibits organizational
tension between “open sharing” and “protective logic.” Merely emphasizing open sharing
may overlook the practical need for boundary management. Future research could con-
ceptualize the effectiveness of cross-organizational knowledge sharing as the outcome of
multiple factors-institutional arrangements, contracts, relationships, and technology-with
multiple equivalent pathways existing between them, rather than the marginal effect of a
single variable. In other words, “the same sharing performance” may stem from different
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governance combinations. Future research may compare different governance configura-
tions, such as contractual controls, relational trust, and platform-based rules, to examine
which combinations are most effective under different project conditions.

4.3.3. Knowledge Sharing 2.0 in the Era of Digitalization and Intelligence

Although recent studies repeatedly emphasize digital technology as a driver of
stronger knowledge-sharing mechanisms, for example, natural language processing
(NLP)-commonly regarded as a core area of artificial intelligence-can automate the extrac-
tion and semantic structuring of information from unstructured text. When integrated
with BIM environments, project records such as documentation, meeting minutes, and
other textual materials can be more readily transformed into searchable, reusable
knowledge entries. This can strengthen knowledge capture and retrieval and, to some ex-
tent, reduce the risk of knowledge loss during project closeout, when teams disperse and
project knowledge is most likely to fragment. In parallel, by using immersive or aug-
mented visualization to build shared scenarios and present project information in a spa-
tially intuitive way, multiple stakeholders can discuss issues and assess options within a
more realistic environment. This approach can improve communication quality and sup-
port more effective decision-making, particularly when project information is complex
and hard to interpret using conventional drawings or text-based reports . The integrated
framework of blockchain and digital twins, along with blockchain-supported information
sharing and collaboration, has also become a key focus area for scholars [31]. Although
the core review window of this study ends in December 2025, recent early-2026 evidence
further supports the continued integration of knowledge management, project manage-
ment, human resource management, digital capability, and organizational resilience in
construction research [187]. These recent works are not included in the bibliometric corpus
because they fall outside the predefined 2015-2025 search window, but they provide use-
ful contextual support for the future-oriented discussion of Knowledge Sharing 2.0.

However, the rapid expansion of technological approaches has been accompanied by
a widespread research deficiency: while technological development advances swiftly,
evaluation standards have failed to keep pace. This has resulted in a lack of unified as-
sessment frameworks and compelling evidence of effectiveness. Consequently, the great-
est challenge for “Knowledge Sharing 2.0” lies not in platform usage frequency but in
enabling platforms and algorithms to function synergistically in collaborative decision-
making while ensuring system transparency, auditability, and accountability. Future re-
search should focus on “system governance”-specifically, the rules and accountability
frameworks necessary to ensure stable and sustainable system operation, rather than
merely enhancing efficiency and performance. More importantly, future work should
move beyond technology adoption to evaluate transparency, accountability, explainabil-
ity, and decision usefulness in intelligent knowledge-sharing systems.

4.3.4. Task-Oriented Embedded Knowledge Sharing Mechanism

As security and sustainability become more pressing concerns, knowledge-sharing
research has increasingly moved beyond theory-heavy discussions of “enhancing organ-
izational capability” and toward applied studies that are anchored in particular project
contexts and guided by clearly defined, goal-oriented constraints. Future research trends
may evolve knowledge sharing from a “generic capability” toward a “task-oriented sys-
tem,” embedding sharing within specific management nodes to serve explicit objectives
rather than remaining confined to static knowledge base development. For instance, re-
search on knowledge transfer among green building stakeholders provides direct empir-
ical evidence for “cross-subject knowledge integration driven by sustainability objectives”
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. Studies analyzing and visualizing sustainable construction project management under-
score the importance of interdisciplinary knowledge alignment, while highlighting that
future research must develop more “actionable” shared processes and tools. These tools
should enable sustainable measures to be structured, tracked, evaluated, and embedded
within daily management practices [70]. Moreover, achieving accountability tracking and
incentive alignment through trusted mechanisms may constitute a crucial pathway for
green knowledge sharing to evolve from “initiative-based practices” to “institutionalized
arrangements”[35]. In the realm of security and risk governance, integrating “structured
knowledge sharing” with “risk front-loading” signifies that knowledge sharing research
no longer focuses on generalized experience exchange. Instead, it targets knowledge en-
coding, retrieval, and collaborative interpretation mechanisms oriented toward risk iden-
tification tasks. This provides future research with more testable task boundaries and eval-
uation benchmarks [140]. This suggests the need for task-specific studies focusing on de-
sign review, safety risk identification, green target coordination, and project closeout
learning, where knowledge sharing can be assessed against clearly defined management
outcomes.

Overall, the reviewed evidence suggests that the value of knowledge sharing should
be interpreted through specific project contexts rather than as a universally linear rela-
tionship. Its effects on performance, innovation, sustainability, and safety depend on gov-
ernance arrangements, stakeholder trust, digital maturity, and the ability to convert
shared information into reusable project knowledge.

5. Conclusions

This study offers a comprehensive review of knowledge-sharing applications in con-
struction project management and examines how knowledge sharing may improve pro-
ject performance, support innovation, and contribute to sustainable development. Based
on the reviewed literature, the study identifies five major domains for knowledge-sharing
implementation: organizational and behavioral mechanisms, performance innovation
sustainable value, digital technology enablement, knowledge mechanisms and organiza-
tional learning, and risk and supply chain management. Overall, the findings indicate that
knowledge sharing is associated with better project performance and safety and may also
contribute to the achievement of sustainability objectives. Methodologically, the quantita-
tive analysis traces the growth and development of knowledge-sharing research in the
construction field, while the qualitative synthesis structures the evidence on existing ap-
plications, key barriers, and priority directions for future research. Although these contri-
butions are noteworthy, the study has several limitations. First, the literature sample was
limited to English-language peer-reviewed journal articles, which may have excluded rel-
evant regional studies published in non-English outlets. Given the global nature of con-
struction research, future reviews should incorporate multilingual databases and regional
publications to improve coverage of evidence from Asia, Europe, and other non-English-
speaking contexts. Second, the review focused on construction project management,
meaning that the findings may not be directly transferable to other sectors. Third, much
of the reviewed evidence is based on cross-sectional surveys, case studies, conceptual
frameworks, or review-based synthesis. Therefore, the reported relationships between
knowledge sharing and project outcomes should be interpreted mainly as associative ra-
ther than causal. Future research should strengthen causal explanation through longitu-
dinal project tracking, quasi-experimental designs, multi-project comparison, platform-
log analysis, social network analysis, and mixed-method studies. Such designs would
help clarify whether knowledge sharing improves project performance or whether high-
performing projects are more likely to develop stronger knowledge-sharing practices.
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