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Abstract

Construction firms struggle to implement sustainable practices, delivering triple bottom
line benefits despite growing environmental pressures. While research examines isolated
sustainability drivers, the understanding of how organizational factors integrate to en-
able successful implementation remains fragmented. This systematic literature review
synthesizes 249 articles (2010–2025) to develop an integrated framework explaining how
internal capabilities drive sustainable innovation and performance in construction. This
thematic synthesis reveals three critical insights. First, successful sustainability requires
integrated configuration across green innovation capabilities, organizational learning, envi-
ronmental governance responses, and performance measurement, not isolated initiatives.
Second, construction’s project-based discontinuity, fragmented supply chains, and regula-
tory heterogeneity require capability configurations absent from manufacturing-focused
sustainability theories. Third, cross-domain synergies create reinforcing feedback loops
where capabilities enable compliance, measurement accelerates innovation, and gover-
nance catalyses development. This research provides practitioners an actionable framework
identifying critical capability investments and interdependencies for sustainability imple-
mentation. Theoretically, we extend the Natural Resource-Based View and the Dynamic
Capability View through three construction-specific mechanisms: temporal knowledge
discontinuity paradox, distributed capability configuration, and regulatory complexity
multipliers. These extensions advance sustainability theory beyond manufacturing, provid-
ing a foundation for understanding sustainable competitive advantage in project-based,
fragmented industries.

Keywords: sustainable innovation; green innovation; sustainable practices; construction
performance

1. Introduction
The construction industry stands at a critical juncture where the imperative for sus-

tainable practices intersects with enhanced organisational performance and alignment with
the United Nations Sustainable Development Goals (SDGs). As environmental concerns
intensify and regulatory frameworks become more stringent, construction firms face un-
precedented pressure to adopt sustainable practices, delivering benefits across the triple
bottom line’s economic, environmental, and social dimensions [1,2]. The SDG agenda ex-
plicitly calls for sustainable industrialisation, responsible consumption and production, and
climate action, positioning construction as a critical enabler of global sustainability targets.
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The construction sector’s environmental impact is substantial, directly affecting multiple
SDGs, including Climate Action (SDG 13), Sustainable Cities and Communities (SDG 11),
and Responsible Consumption and Production (SDG 12). Recent studies highlight the
sector’s critical role in climate mitigation, with Wu et al. [3] demonstrating how digital econ-
omy shapes construction carbon emissions, while Zhang et al. [4] explore how AI-driven
innovations in photovoltaic building materials advance SDG 7 (Affordable and Clean
Energy), demonstrating that machine learning optimisation of solar-integrated construction
materials simultaneously improves energy generation efficiency and reduces production
costs, making renewable energy more accessible in built environments. Tan, Guo, and
Wang [5] examine how environmental regulatory pressure drives green innovation, demon-
strating that governance frameworks create mandatory compliance requirements that
stimulate both adaptive technological responses and strategic process innovations.

Existing research reveals that sustainability transition in construction represents both
a challenge and an opportunity for organisational transformation in pursuit of SDG align-
ment [6]. Makhloufi, Zhou, and Siddik [7] posit that green absorptive capacity and man-
agerial environmental concerns are fundamental drivers of corporate environmental en-
trepreneurship, suggesting organisational capabilities rather than technical solutions deter-
mine sustainability success and SDG contribution. This perspective is reinforced by Figiel
and Badar [8], who investigate the effect of green entrepreneurial orientation on green
innovation. Their findings reveal a complex interplay between organisational culture and
learning capabilities. Moreover, this interplay significantly influences innovation outcomes,
ultimately enabling contributions to the SDGs. The emergence of digital technologies
creates new possibilities for sustainable construction practices, fundamentally altering how
firms approach environmental challenges while contributing to SDG achievement. Lin [9]
uncovers the potential of big data technologies in building low-carbon cities, directly sup-
porting SDG 11 sustainable urban development targets. These developments suggest that
construction firms must develop dynamic capabilities, integrating digital transformation
with sustainability initiatives to strengthen their contribution to global goals.

Organisational performance in sustainability contexts extends beyond traditional
financial metrics to encompass comprehensive triple bottom line evaluation, aligning with
SDG principles. Ngo [10] examines green market orientation and ambidextrous green
innovation’s impact on organisational performance, demonstrating that firms adopting
dual sustainability approaches achieve superior outcomes while contributing to multiple
SDG targets. Stakeholder composition has become increasingly complex, with multiple
parties exerting pressure for environmental responsibility and SDG alignment, including
ESG-focused investors and communities demanding sustainable development outcomes [6].
However, many construction organisations still struggle to implement practices that deliver
holistic sustainability benefits. Utaminingsih, Widowati, and Witjaksono [11] identify
external and internal factors affecting sustainable business model innovation in SMEs,
highlighting particular challenges smaller construction firms face in developing SDG-
aligned sustainability capabilities.

This literature review addresses a critical gap in understanding how organisational
factors enable or constrain the adoption of sustainability in construction firms within
the context of SDG implementation. The study also examined individual aspects of
green innovation, environmental performance, and organisational capabilities, provid-
ing a comprehensive analysis of organisational drivers that determine sustainability suc-
cess in construction. However, considering global sustainability commitments remains
underdeveloped. Therefore, this study aims to comprehensively examine sustainability
implementation through five interconnected research areas: thematic factor analysis to
identify critical organisational drivers; green innovation and technological capabilities that
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enable sustainability advancement; organisational capabilities and learning mechanisms
that support transformation; environmental governance and regulatory drivers that shape
implementation; and performance measurement frameworks that assess outcomes and
identify practical solutions to implementation challenges.

Despite several systematic reviews having examined construction sustainability, sig-
nificant gaps remain. Prior reviews predominantly adopt a single-domain focus, examining
green technologies, materials, or certifications in isolation, obscuring cross-domain in-
teractions critical for successful implementation. Existing reviews inadequately address
construction’s distinctive characteristics, project-based discontinuity, fragmented networks,
and regulatory heterogeneity, often applying manufacturing frameworks without examin-
ing construction-specific mechanisms. Prior reviews lack systematic theoretical integration
with the Natural Resource-Based View (NRBV) and the Dynamic Capability View (DCV),
limiting theoretical advancement. Finally, existing reviews provide limited actionable
frameworks, offering general recommendations rather than structured guidance on capa-
bility development, interdependencies, and implementation sequences.

This review addresses these gaps through four contributions. Theoretically, this
study extends NRBV and DCV through three construction-specific mechanisms—temporal
knowledge discontinuity paradox, distributed capability configuration, and regulatory
complexity multipliers—presenting an integrated framework applicable to project-based
industries. Empirically, this study synthesizes 249 studies (2010–2025), revealing six cross-
domain interactions and construction-specific implementation patterns. Methodologically,
this study demonstrates rigorous systematic review methodology adapted for construction
research with complete transparency. Practically, this study provides actionable frameworks
(details provided in Figures 1–11), enabling managers to assess readiness, identify gaps,
and prioritize capability investments, bridging the research-practice gap.

2. Literature Review
2.1. Natural Resource-Based View and Dynamic Capability Theory

The theoretical foundation for understanding sustainable practices in construction
firms draws heavily from the Natural Resource-Based View (NRBV) and Dynamic Ca-
pability View (DCV), which provide complementary lenses for analysing organisational
sustainability transformation. Makhloufi et al. [7] demonstrate how these frameworks
clarify the relationship between green entrepreneurship orientation, green innovation, and
environmental performance, establishing that firms leveraging environmental resources
strategically can achieve sustained competitive advantage. The NRBV suggests firms
achieve competitive advantage through environmentally sustainable capabilities that are
valuable, rare, unique, and non-substitutable. At the same time, the DCV emphasises
dynamic capabilities in sensing, seizing, and reconfiguring resources to adapt to environ-
mental challenges. The emergence of green absorptive capacity is identified as a critical
dynamic capability that empowers firms to navigate the complexities of environmental
knowledge. As outlined by Dong, Yin, and Zhang [12], Zhang, Zhang, and Yang [13], and
Nigra and Bossink [14], this capacity allows organisations to identify, assimilate, transform,
and ultimately apply environmentally relevant knowledge effectively. Zhou et al. [15] fur-
ther enrich this discussion by asserting that firms must cultivate both potential absorptive
capacities, encompassing acquisition and assimilation, and realised absorptive capacity,
focused on transformation and exploitation, to improve their environmental performance.
Figure 1 compares these theoretical frameworks, highlighting their key principles, assump-
tions, and applications to construction sustainability contexts.
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Figure 1. Natural Resource-Based View and Dynamic Capability Theory View ([7,8,12–19]).

2.2. Triple Bottom Line Performance Framework

The triple bottom line (TBL) framework provides a comprehensive lens for evaluating
the impact of sustainable practices on organisational performance, transforming how con-
struction firms conceptualise success and value creation [20]. This framework recognises
that sustainable organisations must balance economic prosperity, environmental manage-
ment, and social responsibility, three pillars aligning with the UN SDG agenda [1]. Recent
research emphasises that successful sustainability initiatives require organisation-wide
configurations that address all dimensions simultaneously, moving beyond profit maximi-
sation to embrace stakeholder capitalism [21]. Table 1 summarises the research coverage
of sustainability-related themes across three key dimensions: economic, environmental,
and social, based on keyword frequency. The frequency column indicates how often each
keyword appeared in the dataset, which in turn reflects the relative research attention given
to that topic. The research gap analysis then interprets whether a theme is strongly covered,
moderately addressed, or underexplored. The triple bottom line coverage analysis (Table 1)
reveals significant gaps in holistic sustainability assessment. The keywords presented in
Table 1 were extracted directly from Scopus’s built-in keyword analysis functionality, not
manually coded from article content. Specifically, we utilized Scopus’s “Analyze search
results” feature, which aggregates author-assigned keywords from the 249 included articles
in our final sample.

Contemporary applications of the TBL framework showcase increasingly sophisticated
integration mechanisms that facilitate enhanced multi-dimensional performance among
firms. Research conducted by Hu et al. [2] presents systematic frameworks designed to
advance digital green innovation performance. Their findings illustrate that firms could
concurrently achieve economic efficiency, environmental protection, and social benefits
through the adoption of integrated strategies. The economic dimension of TBL extends
beyond traditional financial metrics, involving aspects of sustainable value creation and
resilience. In this context, da Silva et al. [16] highlight that economic benefits primarily
stem from cost reductions, revenue enhancements, and effective risk mitigation strategies.
Furthermore, the work of Ma and Zhu [22] emphasises the importance of regulatory frame-
works in aligning profitability with sustainability objectives, indicating a vital intersection
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of economic and environmental interests. Environmental performance, as defined within
TBL, includes factors such as carbon reduction, resource efficiency, and waste minimisation.
Makhloufi et al. [7] demonstrate how green absorptive capacity develops environmental ca-
pabilities through systematic knowledge processes. Social performance, on the other hand,
encapsulates stakeholder welfare, community impact, and contributions to society. Huang
and Li [23] underscore the role of construction firms in improving social performance
through effective community engagement and knowledge transfer initiatives. Despite the
demonstrated advantages of adopting holistic TBL approaches, construction firms face
challenges associated with the development of sophisticated organisational capabilities
necessary for successful implementation. The variations in performance across economic,
environmental, and social indicators among construction firms are illustrated in Figure 2,
further highlighting the nuanced outcomes of TBL integration. This critical review reveals
that while TBL approaches can drive superior performance, they demand careful consid-
eration of the underlying organisational frameworks and capabilities required for their
effective execution.

Table 1. Triple Bottom Line Coverage.

Dimension Keywords Frequency Research Gap Analysis

Economic Economic Development 13 Moderate coverage

Economic Growth 6 Limited focus

Carbon Emissions (economic aspects) 13 Strong focus

Environmental Environmental Management 14 Strong coverage

Environmental Protection 9 Good coverage

Green Buildings 8 Adequate focus

Social Human factors 12 Emerging focus

Supply Chain Management 9 Good coverage

Figure 2. Tiple Bottom Line Performance ([7,9,23,24]).

3. Research Methodology
This research employs a “scientific procedures and rationales for systematic liter-

ature review (SPAR-4-SLR)” methodology developed by Paul et al. [25], a systematic
review framework inspired by contemporary methodological approaches to examine peer-
reviewed literature on the influence of sustainable practices and organisational performance
within construction firms published between 2010 and 2025. By accessing the comprehen-
sive Scopus repository, this study collected, filtered, and analysed relevant academic contri-
butions through a rigorous three-phase process: initial literature identification (347 articles),
critical screening and organisation, and systematic synthesis of findings (249) as depicted

https://doi.org/10.3390/buildings16010145

https://doi.org/10.3390/buildings16010145


Buildings 2026, 16, 145 6 of 44

in our methodological workflow (Figure 3). Scopus was selected due to its broad coverage,
including a higher number of peer-reviewed journals compared to other databases [26].

 

Figure 3. Overview of SPAR-4-SLR Protocol Framework.

3.1. Assembling

In the study’s preliminary data acquisition phase, a methodologically rigorous ap-
proach to literature collection was implemented [26]. The comprehensive search was
executed in September 2025 through the Scopus academic repository, selected for its exten-
sive interdisciplinary coverage and robust indexing of peer-reviewed research publications.
To ensure precision while maintaining sensitivity, a multi-layered query structure was
developed targeting the intersection of three conceptual domains: sustainable practices,
construction innovation, and organisational performance within construction firms. The
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search incorporated semantically related terminologies, including cognitive processing
terms (e.g., sustainable innovation OR green innovation OR sustainable practices AND
construction industry OR building OR construction performance OR organizational per-
formance). This systematic investigation encompassed scholarly works published from
2010 to September 2025, a strategically selected timeframe that captures both historical
developments and contemporary advancements in sustainable construction research. The
initial Scopus data query retrieved 347 publications, which were refined through screening
to 249 unique documents selected for further evaluation. Articles were eligible for inclusion
if they met all of the following criteria across four key dimensions in Table 2.

Table 2. Inclusion and Exclusion Criteria .

Scopus Search Inclusion Exclusion

Topic Relevance

Articles explicitly examining sustainable practices,
green innovation, environmental initiatives, or
sustainability implementation in construction

contexts, with a clear focus on organizational-level
factors influencing adoption, implementation, or

outcomes.

Articles focusing solely on technical specifications
of green technologies without organizational

analysis; studies examining sustainability at the
project level only without organizational

implications; articles discussing sustainability in
non-construction contexts (manufacturing,
agriculture, services), even if peripherally

mentioning construction; conceptual discussions
of sustainability without empirical grounding or

theoretical contribution to organizational
implementation.

Construction Industry
Context

Studies focusing on construction firms, contractors,
building companies, construction project

organizations, or built environment sector entities.
Articles examining construction supply chain

actors (material suppliers, equipment
manufacturers) if organizational sustainability

implementation was analyzed. Studies comparing
construction with other sectors, if

construction-specific analysis was provided
separately.

Studies from manufacturing, technology, or service
sectors without construction-specific findings; real

estate development studies focusing on market
dynamics rather than construction operations;

architectural design studies without
implementation focus; civil engineering studies

focused on structural design without
organizational dimensions; urban planning studies
examining policy rather than firm-level practices.

Organizational
Performance Focus

Articles explicitly examining relationships
between sustainable practices and organizational

performance outcomes across economic,
environmental, and/or social dimensions. Studies

analyzing firm competitiveness, productivity,
efficiency, profitability, environmental

performance, social outcomes, or
multi-dimensional performance frameworks

(triple bottom line, SDG contributions). Articles
examining organizational capabilities, resources,

or strategies enabling or constraining
sustainability-performance relationships.

Articles measuring only project-level performance
without organizational aggregation; studies
examining environmental impact without

organizational performance linkage; policy
analysis papers discussing sector-wide impacts

without firm-level performance data; technology
assessment studies evaluating technical

performance without organizational outcomes;
studies focusing exclusively on individual or
team-level outcomes without organizational

implications.

Accessibility and
Language

Full-text articles available through institutional
access or open access repositories. Articles

published in the English language to ensure
consistent interpretation and analysis.

Articles available only as abstracts without full
text; publications in languages other than English;

retracted articles identified during screening;
articles behind paywalls without institutional

access and not available through inter-library loan
within the review timeframe.

3.2. Arranging

The researcher implemented a categorisation protocol in the refinement stage, or-
ganising selected publications using a multi-dimensional analytical framework [27]. This
involved developing a comprehensive coding taxonomy capturing nuanced interrelation-
ships between sustainable practices and organisational performance within construction
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firms. Each publication was evaluated thoroughly using a tailored assessment matrix
analysing theoretical orientation, methodological rigour, empirical evidence quality, and
practical applicability. The coding incorporated hierarchical categories with primary di-
mensions and nested sub-classifications capturing granular aspects of each publication’s
contribution. This framework outlines the intellectual landscape by identifying clear
conceptual groups, different research methods, and how ideas have developed over time.

3.3. Assessing

The assessment phase synthesised findings through innovative methodological in-
tegration, transcending conventional literature review approaches [27]. The framework
used a combination of interpretive thematic analysis and pattern recognition to gather
valuable insights from selected publications. Specialised software visualised the complex
relationships between sustainable practices and performance in construction firms. All
bibliometric analyses employed standard, widely accessible software, ensuring method-
ological transparency and replicability. Scopus’s built-in “Analyse search results” feature
generated keyword frequencies (Table 1) and publication distributions (Figure 4). Mi-
crosoft Excel processed bibliographic data, calculated descriptive statistics, and created
basic charts. Microsoft PowerPoint created conceptual frameworks and relationship dia-
grams using standard shapes, color-coded elements, directional arrows for relationships,
and hierarchical layouts following established visualization principles. PowerPoint was
selected for accessibility (available through institutional licenses), flexibility for iterative
refinement, and vector-based graphics enabling high-quality export. No specialized bib-
liometric software (VOSviewer version 1.6.20, Bibliometrix version 5.0, CiteSpace version
6.3) was employed, as analysis focused on descriptive patterns rather than network vi-
sualization. This software selection ensures methodological accessibility for researchers
without specialized tools while maintaining analytical rigor. This helped identify cause-
and-effect connections, feedback loops, and patterns that regular reviews might miss. This
method highlighted different development paths across various locations, research areas,
and knowledge gaps through ongoing improvement.

Figure 4. Distribution of Green Innovation Research in Construction (Source: Authors’ own work).
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3.4. Framework Development and Synthesis Methodology

The development of the conceptual frameworks presented in Figures 7–10 followed a
rigorous five-stage qualitative thematic analysis process designed to systematically trans-
form the corpus of 249 articles into actionable categorizations. This synthesis approach
integrates principles from proper methodology and framework analysis to ensure method-
ological rigor, transparency, and replicability.

- Stage 1: Open Coding and Initial Factor Identification

All 249 selected publications were systematically reviewed using a Word document
to facilitate transparent coding and audit trail documentation. Three researchers indepen-
dently conducted line-by-line analysis of each article’s findings, discussion, and conclusion
sections to identify discrete factors influencing green innovation and sustainable practices
in construction firms. During this inductive phase, 427 initial codes were generated, repre-
senting organizational capabilities, technological enablers, regulatory mechanisms, barriers,
and contextual conditions mentioned across the literature. Each code was accompanied by
supporting quotations and source references to maintain traceability to original texts.

- Stage 2: Axial Coding and Theme Development

The initial 427 codes underwent iterative refinement through axial coding, where re-
searchers examined relationships, patterns, and hierarchies among codes. Through constant
comparative analysis, codes with semantic overlap were consolidated, while those repre-
senting distinct concepts were retained. This process reduced the code set to 142 s-order
themes organized into four primary research domains aligned with the research objectives:
(1) Green Innovation and Technological Capabilities (38 themes), (2) Organizational Capa-
bilities and Learning (32 themes), (3) Environmental Governance and Regulatory Drivers
(28 themes), and (4) Performance Measurement (24 themes). Regular team meetings (n = 12
across three months) ensured consensus on theme definitions and boundaries.

- Stage 3: Selective Coding and Categorization

The 142 themes were systematically categorized using predetermined operational
definitions derived from innovation diffusion theory, resource-based view theory, and insti-
tutional theory. Each theme was independently classified by three researchers according to
the criteria presented in Table 2.

4. Findings
This section provides a detailed analysis of 249 publications on green innovation and

sustainability practices in the construction industry, including a thematic factor analysis
and specialisation across construction sub-sectors. Before presenting bibliometric findings,
we document the data extraction, coding, and aggregation procedures used to generate
Figures 4–6 and associated analyses. This methodological transparency ensures replicability
and enables critical evaluation of our analytical procedures. All bibliometric data were
extracted from Scopus bibliographic records for the 249 included articles. Upon completing
systematic screening, the researcher exported complete bibliographic metadata in (Research
Information Systems) format, which contains standardized fields including publication
year, document type, abstract, keywords, and geographic information.

The analysis shows the existing body of knowledge, identifies research gaps, and
highlights emerging trends in sustainable construction practices. It also reveals a highly
concentrated research area dominated by specific geographic regions and characterised
by recent growth in publication activity. Through detailed examination of research factors
and sub-sector focus areas, the findings highlight how the construction industry is address-
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ing sustainability challenges across technological innovation, organisational capabilities,
regulatory frameworks, and performance measurement systems.

Figure 5. Research Volume and Temporal Distribution (Source: Authors’ own work).

Figure 6. Construction Industry Focus Areas.

4.1. Global Research Leading in Green Innovation

The landscape of global research in green innovation reveals significant disparities,
primarily shaped by notable leadership from China, the United States, and several Euro-
pean nations. China leads with 119 publications, accounting for 47.8% of the global total,
indicating a transformation from being a technology adopter to a key knowledge producer
in sustainable construction. This dominance explains a pragmatic dual focus on manufac-
turing and policy implementation, which are important to its position as the world’s largest
construction market. Chinese research prioritises the integration of industrial-scale green
technology and the effectiveness of government policies, reflecting a practical approach
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to sustainability challenges relevant to factory-level environmental management and sup-
ply chain sustainability. In contrast, the United States, with only 16 publications (6.4%),
emphasises innovation through a “quality over quantity” paradigm. American research
often centres around breakthrough technologies, venture capital ecosystems, and market-
driven solutions, showcasing its strengths in advanced research universities. Australia
(15 publications, 6.0%) and Italy (14 publications, 5.6%) exhibit specialisation in resource
efficiency and technological innovation, respectively. Other countries, such as Malaysia, the
Netherlands, and the UK (each with 11 publications, 4.4%), demonstrate targeted expertise,
focusing on tropical development, smart building technologies, and policy integration.
The current publication distribution highlights a stark geographic imbalance: The top
eight contributors account for 89.2% of all publications, showing a dual structure where
China’s volume contrasts with the technological leadership of developed nations. This
concentration raises concerns about the underrepresentation of regions such as Africa,
Latin America, and the Middle East in sustainability research discourse. Addressing these
geographic research gaps presents opportunities for enhanced collaboration and capacity
building in global sustainability efforts. Figure 4 presents the eight countries contributing
to green innovation research in construction.

4.2. Research Volume and Temporal Distribution Analysis

The acceleration of research output in 2024–2025 is notable, with 98 publications ac-
counting for 39% of the total corpus. When combined with the 2022–2024 period, this yields
147 publications (59% of the total), indicating that nearly all research activity has emerged
in the last three to four years. This surge underscores green innovation in construction as a
paramount concern for the global academic community, driven by the urgent climate crisis,
substantial government funding for green initiatives, and advances in digital technologies
facilitating sustainable solutions. The timing coincides with key international commitments,
such as the Paris Agreement’s implementation phases, China’s 2060 carbon neutrality goal,
and the European Green Deal, all of which highlight the construction sector’s significant
role in global energy consumption and emissions. The earlier period of 2010–2019 yielded
a foundational 72 publications (29% of the total), focusing on theoretical frameworks, while
the limited activity between 2020–2021 (30 publications, or 12%) appears to result from
COVID-19 disruptions, creating a “coiled spring” effect that led to a subsequent research
explosion. This temporal concentration illustrates a critical mass in the field, yet it raises
concerns regarding the validation and integration of recent studies within broader theo-
retical contexts. The evolution of research, depicted in Figure 5, reveals a transition from
foundational studies to an era of rapid growth.

5. Construction Industry Research Focus Areas Analysis
Figure 6 illustrates the distribution of research across five construction focus areas,

based on the 249 studies, highlighting significant variations in academic attention. Green
buildings dominate as the primary research focus, with 43.4% (108 studies), reflecting
the industry’s emphasis on sustainable building practices and energy-efficient structures.
Building materials follow as the second-largest area at 23.3% (58 studies), indicating sub-
stantial interest in eco-friendly construction materials and innovative building components.
Construction Management receives moderate attention, with 16.5% (41 studies) focusing
on process innovation and sustainable project management.

However, the analysis further shows underrepresentation in critical areas. Infras-
tructure accounts for only 11.2% (28 studies), despite its fundamental role in sustainable
development, while urban planning receives minimal attention at 5.6% (14 studies). This
distribution indicates that nearly two-thirds of research focuses on building-level inno-
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vations, while broader systemic approaches, such as urban planning and infrastructure
development, remain significantly underexplored, highlighting substantial research gaps
in holistic sustainability approaches.

The surge in research output from 2024–2025, with 98 publications representing 39%
of the total corpus, marks a significant shift in the focus on green innovation within the
construction sector. Combined with 2022–2024 publications, this accounts for 59% of total
output, indicating that nearly all relevant research has emerged in the last three to four years.
This trend underscores the increasing importance of sustainable practices in construction,
influenced by the ongoing climate crisis, substantial governmental support for green
initiatives, and advancements in digital technologies. Key international frameworks such
as the Paris Agreement, China’s 2060 carbon neutrality goal, and the European Green Deal
further highlight the construction industry’s critical role in global energy consumption and
emissions. In contrast, the foundational period from 2010–2019 yielded only 72 publications
(29%), establishing theoretical frameworks. A brief lull in research activity in 2020–2021
(30 publications, 12%) likely resulted from COVID-19 disruptions, which inadvertently
fostered a “coiled spring” effect leading to subsequent research proliferation.

Despite the overall growth, this raises concerns about the validation and integration
of recent studies within established theoretical contexts. The data illustrates a clear evo-
lution from foundational studies to an era of rapid advancement, yet it shows notable
gaps in critical areas such as infrastructure and urban planning. Research predominantly
centres on green buildings (43.4%, 108 studies) and building materials (23.3%, 58 studies),
while construction management gains moderate attention (16.5%, 41 studies). However,
infrastructure (11.2%, 28 studies) and urban planning (5.6%, 14 studies) are underrepre-
sented. This imbalance indicates a need for broader systemic approaches to sustainability,
suggesting significant research gaps remain unaddressed in the discourse on holistic
sustainable development.

6. Analysis of Green Innovation Literature
The thematic analysis presented in Table 3 categorises 249 publications into four

distinct research areas aligned with the research objectives (objectives 2–5): green innovation
and technological capabilities, organisational capabilities and learning, environmental
governance and regulatory drivers, and performance measurement. Recognizing that high-
quality sustainability research often integrates multiple dimensions rather than examining
themes in isolation, we employed a multi-coding categorization approach, allowing articles
to be assigned to multiple domains when they made substantive contributions to each.
This categorisation shows current academic priorities and research emphasis within the
construction sector’s green innovation and sustainability studies. The percentages and
numbers within each hexagon indicate the proportions and counts of studies in each
category, revealing significant patterns in how the academic community has approached
green innovation research in the construction industry over time.

Green innovation and technological capabilities dominate with 142 studies (57.0%),
focusing on technical systems enabling environmental sustainability. Research encom-
passes digital technologies, IoT, big data, cloud computing, and blockchain, supporting
environmental monitoring and resource optimization. AI applications receive particular
attention, including machine learning for energy prediction and automation for resource
reduction [9]. The category covers green building materials, renewable energy technologies
(solar, wind, energy storage), circular economy concepts transforming waste into resources,
and smart cities infrastructure [28]. This technological emphasis reveals that researchers
primarily view green innovation as an engineering challenge, though this supply-side focus
may overlook critical adoption, governance, and effectiveness dimensions [29].
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Organisational capabilities and learning, the second-largest category with 67 studies
(26.9%), examines how organisations develop capabilities to adopt green innovations ef-
fectively. Research explores knowledge management systems for acquiring and sharing
sustainability expertise, and absorptive capacity recognising, assimilating, and applying
external environmental knowledge [8,30]. Leadership studies investigate how executive
commitment and management styles shape sustainability priorities and employee engage-
ment [31]. Corporate culture research examines values and norms supporting environmen-
tal responsibility, while stakeholder collaboration explores partnerships with suppliers,
customers, communities, and NGOs addressing systemic challenges [32]. This category
demonstrates growing recognition that technology alone is insufficient; organisational
factors determine whether innovations translate into environmental improvements, though
its smaller size suggests implementation remains secondary in research priorities.

Environmental governance and regulatory drivers, with only 28 studies (11.2%), exam-
ine institutional forces and policy frameworks creating innovation incentives. Government
policies form the core focus: carbon pricing, emissions regulations, renewable energy
subsidies, and public procurement programs. Regulatory framework research explores
how legislation structures organizational behaviour and drives compliance improvements.
Institutional pressures encompass societal expectations, industry norms, investor demands,
and consumer preferences [33]. Some studies assess policy effectiveness, determining
which approaches stimulate innovation versus creating compliance burdens [34–36]. This
limited attention represents a significant gap, given that policy frameworks fundamentally
shape environmental transitions.

Performance measurement, the smallest category with 12 studies (4.8%), addresses
outcome evaluation, a critical literature gap. Research examines metrics (carbon footprint,
energy efficiency, water consumption, life cycle impacts), often critiquing indicators fo-
cusing on inputs rather than outcomes. Studies investigate standardized frameworks
(ISO standards, LEED certification, carbon accounting protocols), questioning whether
standardization improves accountability or creates superficial compliance [37,38]. Measure-
ment methodologies explore quantitative techniques (life cycle assessment, material flow
analysis) and qualitative approaches [39]. The minimal attention reveals a fundamental
disconnect between extensive documentation of technologies and adoption processes, but
inadequate evaluation of whether innovations actually work or deliver environmental
benefits [40].

Table 3. Summary of factor distribution of green innovation literature, highlighting key focus areas.

Factor Count % Key Focus Areas Key Citations

Green Innovation
and Technological

Capabilities
142 57.0%

-Digital technologies
-AI applications
-Green building
materials
-Renewable energy
-Circular economy
-Smart cities.

1. Lin, [9]—Big data technologies in low-carbon cities
2. K. Ma, [29]—Digital inclusive finance and green
innovation
3. Zhang et al. [4]—Digital economy, green dual
innovation and carbon emissions
4. Li et al. [41]—Multi-modal melt-processing for
eco-friendly materials
5. Xu et al. [42]—Digital economy and carbon emissions
6. Iturralde Carrera et al. [43]—Sustainable ceiling
innovation
7. Singh et al. [28]—Recycled concrete evaluation
8. Hassan et al. [44]—Industrial waste recycling
approach
9. Esmaeilpour Moghadam and Karami
[32]—Environmental patents and renewable energy
10. Nie et al. [45]—Renewable energy through digital
technology.
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Table 3. Cont.

Factor Count % Key Focus Areas Key Citations

Organisational
Capabilities and

Learning
67 26.9%

-Knowledge
management
-Absorptive capacity
-Leadership
-Corporate culture
-Stakeholder
collaboration.

1. Wei and Peng [46]—Clan culture and environmental
performance.
2. Lee, [47]—Green exploitation and exploration
innovation.
3. Xia and Zhong [48]—Executives with green experience.
4. Figiel and Badar [8]—Green entrepreneurial
orientation in Europe.
5. Huang and Liu [30]—Psychological capital and green
capabilities.
6. Makhloufi et al. [7]—Green absorptive capacity and
environmental concerns.
7. M. Li et al. [31]—High temperatures and corporate
innovation.
8. S. Zhang, Chen, and Tang [49]—Green human
resource management and competitive advantage.
9. Fu and Fu [50]—Green innovation ecosystem value
realisation.
10. Shehzad et al. [51]—Green entrepreneurial
orientation and knowledge management.

Environmental
Governance and

Regulatory Drivers
28 11.2%

-Government policies
-Regulatory
frameworks
-Institutional pressures
-Policy effectiveness.

1. Tan et al. [5]—Environmental governance pressure
and innovation.
2. Liu et al. [36]—Carbon reduction policies in
construction.
3. Y. Li et al. [52]—Environmental regulation and
corporate brand value.
4. Xiao et al. [53]—Green finance policy in China.
5. Zhang [54]—Green finance and dual carbon goals.
6. H. Zhang et al. [55]—Digital infrastructure and green
innovation.
7. Li and Lou [17]—Digital government and innovation
efficiency.
8. Guo and Tan [33]—Green credit and economic
development.
9. Kumar and Zhang [35] —Carbon emission policies in
construction.
10. Y. Li et al. [34]—Dual-credit policy and auto industry
innovation.

Performance
Measurement 12 4.8%

-Performance metrics
-Assessment
frameworks
-Measurement
methodologies
-Evaluation systems.

1. Torbacki [56]—Framework for assessing innovations
and sustainability.
2. Resende et al. [57]—Sustainable innovation capacity
assessment.
3. Zeiada et al. [58]—Green pavement rating system in
the UAE.
4. Nguyen and Nguyen [40]—Fuzzy evaluation for
innovation measurement.
5. Sabobeh et al. [39]—Life cycle assessment of tiny
houses.
6. Riratanaphong and Jermsiriwattana [59]—Thai energy
sustainability rating.
7. Hsueh and Yan [60]—Contractor assessment for green
innovation.
8. Nindita, Purwanto, and Windarta [61]—Green
building rating systems comparison.
9. Cracknell and Abu-Hijleh [37]—LEED applicability in
hospitality design.
10. Sood et al. [38]—3-D and 4-D printing sustainability
assessment.
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6.1. Green Innovation and Technological Capabilities Development

Figure 7 presents a comprehensive framework categorising the factors that influence
green innovation and technological capabilities development in organisations into three
distinct groups: Facilitating factors (enablers that promote innovation), implementation
requirements (necessary conditions for successful execution), and hindering factors (bar-
riers that obstruct progress). The figure systematically illustrates the facilitating factors,
implementation requirements, and hindering factors, explicitly connecting each to green
innovation outcomes. This provides both conceptual clarity and practical understanding of
what drives or inhibits environmental innovation in construction sectors.

Figure 7. Green innovation development (facilitator, requirements, and barriers).

Green innovation represents a fundamental mechanism through which construc-
tion firms can achieve sustainable performance, encompassing both technological and
non-technological innovations that contribute to environmental sustainability [62]. The
literature reveals that green innovation serves as a critical bridge between organisational
capabilities and environmental outcomes, enabling firms to address climate challenges
while maintaining competitive positioning. Zhang et al. [24] examine the digital economy’s
role in green dual innovation and carbon emissions, demonstrating how technological
advancement drives environmental performance improvements in construction contexts.
Data-driven solutions and big data technologies are increasingly recognised as enablers of
green innovation in the construction sector, particularly in building low-carbon cities and
improving resource efficiency. Lin [9] uncovers the hidden potential of big data technolo-
gies in building low-carbon cities, revealing how data analytics enables construction firms
to optimise resource utilisation and reduce environmental impact.
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Developing green innovation capabilities requires substantial organisational invest-
ment in research and development, knowledge management systems, and human capital
development. Tan et al. [5] investigate the relationship between environmental governance
pressure and green innovation, revealing how regulatory frameworks stimulate innova-
tion investment and capability development. Wang et al. [18] examine how proactive
boundary-spanning search enhances green innovation through organisational resilience,
demonstrating that successful innovation requires both internal capabilities and external
knowledge acquisition mechanisms. Existing research emphasises that green innovation
success depends on integrated approaches combining technological advancement with
organisational transformation. Li et al. [52] explore the coupling coordination of new
urbanisation, green innovation, and low-carbon development, revealing how construction
firms must align innovation strategies with broader sustainability objectives. Firms that
successfully integrate green innovation into their core operations demonstrate enhanced
environmental performance while maintaining competitive advantage through differentia-
tion and cost optimisation strategies. Figure 7 presents a systematic classification of factors
affecting green innovation development, distinguishing between enablers that promote
innovation, organisational requirements necessary for implementation, and barriers that
obstruct progress.

Integrating artificial intelligence and digital technologies in construction represents
a significant frontier for sustainable innovation, fundamentally transforming how firms
approach environmental challenges and resource optimisation. These technologies enable
construction firms to optimise resource utilisation, reduce waste, and improve energy
efficiency throughout the building lifecycle while creating new value propositions in sus-
tainable construction markets. Almulhim et al. [19] examine harnessing urban analytics
and machine learning for sustainable urban development, revealing how AI applications
can transform construction planning and execution processes to achieve superior environ-
mental outcomes.

The digital transformation of construction sustainability extends beyond individual
technologies to encompass integrated digital ecosystems. Rao [63] investigates whether dig-
ital infrastructure construction serves as a new engine for green, sustainable development,
revealing systematic approaches to integrating digital sustainability. Lv and Chen [64]
explore the collision of digital and green transformations, demonstrating how construc-
tion firms can leverage digital economic effects to enhance environmental performance.
Adopting AI-driven sustainability solutions requires organisational capabilities in data
analytics, technology integration, and change management. Hu et al. [2] develop system-
atic frameworks to improve digital green innovation performance, revealing capability
requirements that span technological competence, organisational learning, and stakeholder
engagement. Firms producing these integrated capabilities can leverage technological inno-
vation to achieve superior environmental and economic performance while positioning
themselves as leaders in the digital-sustainability convergence, reshaping construction
industry dynamics.

The transition toward circular economy principles represents a paradigm shift in
construction practices, fundamentally challenging traditional linear resource consump-
tion and waste generation models. Jayaweera, Losacker, and Schwede [65] provide in-
sights into regional preconditions and sustainability transition pathways for circular, bio-
based, and resource-efficient building material innovations, revealing how geographic
and institutional contexts influence circular economy adoption. These innovations demon-
strate how construction firms can transform waste streams into valuable inputs, creating
closed-loop systems that minimise environmental impact while generating economic value.
Hassan et al. [44] investigate industrial waste recycling approaches using eco-friendly
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geopolymer binders for clean construction, demonstrating how firms can transform indus-
trial by-products into high-performance building materials.

Resource efficiency emerges as a critical driver of circular economy implementation in
construction contexts. Singh et al. [28] evaluate recycled concrete aggregate and sand for
sustainable construction performance, demonstrating how material reuse strategies can
achieve both environmental and economic benefits. Construction firms adopting circular
economy principles demonstrate improved resource efficiency, reduced environmental im-
pact, and enhanced economic performance through cost savings and new revenue streams.
Wielopolski and Bulthuis [66] examine the Better Building Initiative as a collaborative
ecosystem involving all stakeholders, revealing how circular economy transitions require
comprehensive stakeholder engagement and collaborative innovation processes. However,
this transition requires fundamental changes in organisational processes, supply chain man-
agement, and stakeholder relationships that enable systematic material flow optimisation
and waste elimination throughout construction project lifecycles.

6.2. Organisational Capabilities and Learning for Construction Green Innovation

Figure 8 presents a comprehensive analytical framework examining how organisa-
tional capabilities and learning mechanisms influence green innovation development,
specifically within construction firms. The framework categorises 18 distinct factors into
three groups: facilitating factors (seven enablers that actively promote green innovation),
implementation requirements (four necessary organisational systems for executing green
strategies), and hindering factors (six barriers that obstruct environmental innovation
progress). This structure shows the complex interplay between organisational enablers and
constraints that determine green innovation success.

Organisational capabilities and learning represent a critical research domain within
green innovation studies, encompassing internal capacities, knowledge management sys-
tems, and adaptive learning processes that enable construction firms to implement and
sustain environmental innovations successfully. These capabilities encompass the profi-
ciency to excel in routine operations and the agility and creativity required to adapt to
dynamic environments, particularly in the context of green transformation and sustain-
ability initiatives. Research demonstrates that Green Organisational Capabilities (GOC) in
construction contexts encompass three key dimensions: Operational Capabilities, Green Dy-
namic Capabilities, and Green Creativity, with dynamic capabilities and creativity positively
impacting competitive advantage [7,31,49,50]. The knowledge management component is
fundamental, as Green Knowledge Management strengthens organisational capabilities to
achieve green innovation and sustainable development goals through systematic acqui-
sition, storage, and application of environmental knowledge [7]. This approach requires
organisations to develop absorptive capacity to recognise, assimilate, and apply external
environmental knowledge effectively within their operational contexts.

Learning mechanisms represent another crucial dimension, where organisational
learning serves as an essential pathway for enterprises to implement sustainability strate-
gies through exploitative and exploratory learning approaches [15]. Exploitative learning
focuses on refining existing green practices and improving efficiency, while exploratory
learning involves experimenting with novel sustainability approaches and breakthrough in-
novations. Construction organisations must engage in organisational learning methods that
embrace sustainability and innovation, recognising the industry’s critical role in achieving
sustainable development goals [67]. The development of psychological capital and green
capabilities represents an emerging area of research, where Huang and Li [23] demonstrate
how employee psychological resources enhance organisational green innovation capacity.
Similarly, executives with green experience significantly influence organisational environ-
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mental performance, suggesting that leadership capabilities and environmental expertise
are critical success factors [48]. Integrating green human resource management practices
further supports competitive advantage through enhanced organisational capabilities [68].
Figure 8 presents the analysis of how organisational capabilities and learning influence
green innovation development.

Figure 8. Organisational capabilities and learning for construction green innovation (facilitators,
requirements, and barriers).

Absorptive capacity is the ability to recognise, assimilate, and apply new knowledge
that emerges as a critical organisational capability for sustainability transformation in con-
struction firms. Green absorptive capacity refers explicitly to the organisational ability to
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identify and integrate environmentally relevant knowledge into business operations, serv-
ing as a fundamental driver of sustainable innovation. Makhloufi et al. [7] demonstrate that
green absorptive capacity significantly influences environmental performance and mediates
green entrepreneurship orientation and performance outcomes, revealing its pivotal role in
translating sustainability intentions into measurable results. Figiel and Badar [8] investigate
the effect of green entrepreneurial orientation and absorptive capacity on green innovation,
demonstrating how firms must develop both potential absorptive capacity (knowledge
acquisition and assimilation) and realised absorptive capacity (knowledge transformation
and exploitation) to achieve superior sustainability performance. Zhou et al. [15] examine
how mining enterprises drive green innovation under absorptive capacity perspectives,
revealing industry-specific mechanisms for sustainable knowledge integration.

Shehzad et al. [69] explore how green entrepreneurial orientation and green knowl-
edge management matter in the relationship between green absorptive capacity and green
innovation, demonstrating that successful knowledge integration requires coordinated
approaches spanning organisational culture, systems, and processes. Wong [70] provides
foundational evidence on environmental requirements, knowledge sharing, and green inno-
vation, establishing how external knowledge sources drive internal capability development.
Nigra and Bossink [14] examine cooperative learning in green building demonstration
projects, revealing how collaborative knowledge processes enhance absorptive capacity
while building implementation capabilities for complex sustainability initiatives.

Organisational learning capabilities enable firms to continuously improve their sus-
tainability practices through experience accumulation and knowledge sharing. However,
the unlearning process often faces resistance due to cognitive inertia and organisational
routines. Darko et al. [71] examine issues influencing the adoption of green building tech-
nologies, revealing how resistance to change impedes learning new sustainable practices
and unlearning traditional construction approaches. Successful firms develop systematic
approaches to facilitate learning and unlearning through structured change management
programs. This demonstrates how continuous improvement processes enable organisations
to systematically replace outdated knowledge with emerging sustainability insights while
maintaining operational effectiveness and competitive positioning [72].

Research on proactive boundary-spanning search and organisational resilience reveals
the critical importance of dynamic capabilities in enhancing green innovation within com-
plex organisational environments. Wang et al. [18] demonstrate how proactive boundary-
spanning search enhances green innovation through organisational resilience, establishing
that organisational resilience, the ability to adapt and recover from disruptions, plays a
mediating role between boundary-spanning activities and green innovation outcomes. This
mediating mechanism becomes particularly crucial in construction contexts where firms
must navigate multiple simultaneous pressures while maintaining innovation momentum.
Hällerstrand et al. [73] develop frameworks for understanding dynamic capabilities in
environmental entrepreneurship, demonstrating how firms commercialise environmen-
tal innovations through systematic capability development that builds adaptive capac-
ity. Huang and Li [23] investigate adaptive strategies and sustainable innovations of
Chinese contractors in international markets, revealing how construction firms develop
resilience capabilities that enable sustained performance despite cultural, regulatory, and
operational challenges.

6.3. Environmental Governance Pressure and Green Innovation Development

Figure 9 presents an analytical framework examining how environmental governance
pressures, including regulations, policies, and institutional requirements, influence green
innovation development in construction firms. The framework categorises 16 distinct
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factors into three strategic groups: facilitating factors (five governance mechanisms that
stimulate innovation), implementation requirements (five organisational systems needed
to respond effectively to governance pressures), and hindering factors (six regulatory and
institutional barriers that obstruct innovation progress). This analysis emphasises the
external institutional environment, revealing how policy frameworks, regulatory strin-
gency, and governance mechanisms shape organisational innovation trajectories in the
construction sector.

Figure 9. Environmental governance pressure and green innovation development (facilitators,
requirements, and barriers.

Environmental governance pressure represents a significant external driver of green
innovation in construction firms, fundamentally shaping organisational sustainability
strategies and innovation trajectories. Tan et al. [5] examine the relationship between
environmental governance pressure and green innovation, revealing complex mechanisms
through which regulatory frameworks influence organisational behaviour and innovation
outcomes. These pressures can both motivate and constrain innovation efforts, depending
on the specific regulatory context, organisational capabilities, and institutional environ-
ment characteristics. Li et al. [52] investigate environmental regulation, green innovation,
and corporate brand value, revealing how regulatory pressures drive innovation while
simultaneously creating competitive advantages for compliant firms.
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Xie et al. [74] examine how environmental policy stringency influences green innova-
tion for environmentally sensitive industries, demonstrating that construction firms must
navigate varying levels of regulatory intensity across different jurisdictions and project
contexts. Translating governance pressure into innovation outcomes depends critically on
organisational response capabilities. Xiao et al. [75] explore how to drive strategic green
innovation behaviour through qualitative comparative analysis, revealing that institutional
pressures must align with internal organisational factors to generate effective innovation
responses. This requires sophisticated stakeholder management capabilities and strategic
planning processes that anticipate regulatory changes. Figure 9 presents the effects of
environmental governance pressure on the development of green innovation outcomes.

The role of government policy in facilitating sustainable practices has gained con-
siderable attention in recent literature, particularly regarding how financial mechanisms
can incentivise environmental performance improvements. These policies create mar-
ket conditions that favour sustainable practices and penalise environmentally harm-
ful activities through differential access to capital and regulatory compliance require-
ments. Zhang et al. [76] investigate the influence of green finance on “dual carbon” goals,
analysing functions of green finance in environmental governance and carbon neutrality
achievement. Gao et al. [77] explore green finance policies, financing constraints, and cor-
porate ESG (Environmental, Social, and Governance) performance, revealing how financial
policy instruments can simultaneously address capital access challenges while promoting
environmental stewardship in construction contexts.

6.4. Performance Measurement Factors in Construction Green Innovation Development

Figure 10 examines how performance measurement systems influence green innova-
tion development in construction. The framework categorises 18 distinct factors into three
strategic groups: Facilitating factors (six measurement approaches that enable effective eval-
uation), implementation requirements (six organisational systems needed to operationalise
measurement), and hindering factors (six barriers that obstruct comprehensive assessment).
This emphasis on measurement reflects a fundamental principle: organisations cannot
systematically improve what they cannot reliably measure, making robust performance
assessment essential for sustained green innovation development.

The performance measurement framework in green innovation extends beyond tra-
ditional financial metrics to incorporate triple bottom line evaluation approaches that
align with the Sustainable Development Goals. Torbacki [56] presents a comprehensive
framework for assessing innovations and sustainability performance, demonstrating how
construction organisations can systematically evaluate their environmental initiatives
against predetermined criteria and benchmarks. This multidimensional approach recog-
nises that sustainable performance requires integrated assessment across environmental
impact reduction, economic viability, and social value creation.

Green building rating systems represent a significant component of performance mea-
surement research, with studies examining the effectiveness and applicability of various
certification frameworks. Zeiada et al. [58] developed green pavement rating systems
specific to the UAE context. Nindita et al. [61] provide a comparative analysis of different
green building rating systems, revealing variations in assessment criteria and performance
standards across international frameworks. Cracknell and Abu-Hijleh [37] examine LEED-
NC applicability in hospitality design contexts, demonstrating sector-specific measurement
challenges and adaptations. Assessment methodologies encompass both quantitative and
qualitative evaluation approaches, with Nguyen and Nguyen [40] developing fuzzy eval-
uation methods for innovation measurement that address uncertainty and complexity
in sustainability assessment. As demonstrated by Sabobeh et al. [39] in their analysis
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of tiny houses, life cycle assessment approaches provide comprehensive environmental
impact evaluation throughout project lifecycles. Riratanaphong and Jermsiriwattana [59]
contribute Thai energy sustainability rating frameworks, highlighting regional adaptation
requirements for performance measurement systems. Emerging assessment areas include
advanced construction technologies, with Sood et al. [38] examining sustainability assess-
ment frameworks for 3-D and 4-D printing applications. The limited research attention
in this domain suggests an urgent need for enhanced measurement methodologies that
can effectively capture the complex, multidimensional nature of green innovation out-
comes, while providing actionable insights for construction industry practitioners and
policymakers seeking to optimise sustainability performance and demonstrate meaningful
progress toward environmental goals. Figure 10 provides a detailed analysis of performance
measurement as it relates to green innovation development.

Environmental performance measurement represents a critical challenge for construc-
tion firms implementing sustainable practices, requiring comprehensive frameworks that
capture sustainability’s multi-dimensional complexity [78]. Traditional metrics often fail to
capture the full impact of sustainability initiatives, requiring systems that assess direct and
indirect impacts across lifecycles. Ahmad [79] investigates innovation in green building
projects through exploratory inquiry, revealing how construction firms develop context-
specific performance metrics that capture sustainability value creation across multiple
stakeholder dimensions. Makhloufi et al. [7] examine why green absorptive capacity and
managerial environmental concerns matter for corporate environmental entrepreneurship,
establishing measurement systems that link organisational capabilities to quantifiable en-
vironmental outcomes. Riratanaphong and Jermsiriwattana [59] explore prioritisation
and satisfaction in Thailand’s Rating of Energy and Environmental Design, demonstrat-
ing how standardised rating systems can be adapted to local contexts while maintaining
international comparability.

Effective environmental performance measurement requires organisational capabili-
ties in data collection, analysis, and reporting systems that enable comprehensive impact
assessment. Ying, Li, and Yang [80] investigate agglomeration and driving factors of re-
gional innovation space based on intelligent green innovation, revealing how spatial and
technological factors influence environmental performance measurement effectiveness.
Construction firms must invest in monitoring technologies and develop competencies
in environmental accounting and reporting that support both internal management and
external stakeholder communication requirements for sustained competitive advantage
and regulatory compliance. The relationship between sustainable practices and economic
performance in construction firms presents complex dynamics that require sophisticated
analytical frameworks to understand value creation mechanisms. While sustainability
initiatives often require significant upfront investments, they can generate long-term eco-
nomic benefits through cost savings, risk reduction, and market differentiation strategies.
Álvarez et al. [81] explore sustainable innovation in ceiling systems, revealing environmen-
tal benefits alongside cost savings that create dual value propositions for construction firms
and their clients.

Research reveals that firms with strong sustainability capabilities consistently demon-
strate superior long-term financial performance through multiple value creation channels.
Klein Woolthuis [82] examines sustainable entrepreneurship in the Dutch construction
industry, establishing foundational evidence for the economic benefits of environmental
stewardship. The economic implications extend beyond direct cost-benefit calculations to
encompass competitive positioning and market access opportunities that create sustained
competitive advantage in increasingly environmentally conscious construction markets.
The social dimension of sustainability performance encompasses impacts on employees,
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communities, and society at large, representing the most complex and multifaceted as-
pect of triple bottom line implementation in construction contexts. Construction firms
implementing sustainable practices often demonstrate improved employee satisfaction,
community relationships, and social license to operate through systematic stakeholder
engagement and social value creation initiatives. Zhang et al. [68] examine how green
human resource management can promote green competitive advantage, establishing
employee engagement mechanisms that create both social value and organisational per-
formance benefits through integrated sustainability training and development programs.
Aini, Irianto, and Amar [83] investigate green building, green innovation, and green HRM
as determinants of green hospital implementation, revealing comprehensive approaches
spanning technological innovation and human resource development.

Figure 10. Performance measurement factors in construction green innovation development (facilita-
tors, requirements and barriers).
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6.5. Integrated System Dynamics and Cross-Domain Interactions

The preceding analysis examined four thematic domains individually; sustainability
implementation in construction emerges from complex, dynamic interactions between
green innovation capabilities, organizational learning systems, regulatory pressures, and
performance measurement frameworks. This section synthesizes cross-domain relation-
ships, revealing how these themes function as an integrated system rather than independent
elements. Understanding these interactions is critical because isolated interventions in
single domains often fail when unsupported by complementary developments in other
domains, while coordinated multi-domain approaches create synergistic effects exceeding
the sum of individual contributions.

6.6. Regulatory Drivers as Catalysts for Organizational Capability Development

Environmental governance pressure serves not merely as an external constraint but
as a fundamental catalyst driving organizational capability development in construction
firms. The relationship operates through three distinct mechanisms supported by evidence
from studies examining governance-capability linkages [5,33–36,52,74]. First, regulatory
stringency creates a capability necessity for firms facing strict environmental requirements
to develop green absorptive capacity to identify, evaluate, and implement compliant tech-
nologies and practices. Tan et al. [5] demonstrate how environmental governance pressure
stimulates green innovation investment, while Xie et al. [74] reveal that policy stringency
intensity directly correlates with organizational innovation capability development. Con-
struction firms operating in highly regulated jurisdictions develop more sophisticated envi-
ronmental knowledge management systems, advanced technical expertise, and stronger
sustainability cultures compared to firms in permissive regulatory environments [84–86].

Second, regulatory frameworks create learning imperatives that accelerate organiza-
tional knowledge acquisition and capability building. Li et al. [52] examine how environ-
mental regulation drives green innovation while simultaneously strengthening competi-
tive advantage, revealing that regulatory compliance requirements force organizations to
develop new competencies extending beyond mere compliance to become sources of com-
petitive differentiation. Construction firms initially develop capabilities reactively to meet
regulatory requirements, but these foundational capabilities subsequently enable proactive
sustainability initiatives delivering competitive advantages. The regulatory compliance
process itself becomes a capability-building mechanism that firms develop regulatory intel-
ligence systems, establish environmental management frameworks, and train personnel in
sustainability principles, creating organizational infrastructure supporting broader green
innovation efforts.

Third, regulatory pressure generates resource mobilization for capability investment.
Xiao et al. [75] demonstrate through qualitative comparative analysis that regulatory
drivers legitimize sustainability investments, enabling construction managers to secure
financial resources, personnel allocation, and senior leadership attention for capability
development initiatives that might otherwise be deprioritized. Environmental regulations
transform sustainability from optional corporate social responsibility to business necessity,
fundamentally altering resource allocation decisions and enabling capability investments
that drive long-term competitive positioning.

However, this regulatory-capability relationship exhibits important nonlinearities and
contingencies specific to construction contexts. Excessively stringent or rapidly changing
regulations can overwhelm organizational capacity, creating capability deficits rather
than development. Construction firms require temporal buffers to develop capabilities
matching regulatory expectations; when regulations outpace capability development, firms
resort to superficial compliance, outsourcing responsibilities, or strategic noncompliance.
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Additionally, regulatory heterogeneity across jurisdictions creates capability development
challenges that construction firms must decide whether to develop jurisdiction-specific
capabilities for individual markets or generic capabilities applicable across contexts, with
significant strategic implications for capability investment decisions.

6.7. Performance Measurement Creating Innovation Acceleration Feedback Loops

Performance measurement systems function not as passive evaluation mechanisms
but as active drivers creating feedback loops that accelerate technological innovation
through four interconnected pathways. First, measurement visibility makes sustainability
performance transparent, creating accountability pressure, motivating innovation invest-
ment. Torbacki [56] reveals how systematic performance assessment frameworks enable
organizations to identify innovation opportunities by highlighting performance gaps and
improvement areas, while Ahmad [79] demonstrates that measurement systems create
organizational attention focus, directing innovation efforts toward high-impact areas.

Second, performance feedback enables innovation refinement through iterative learn-
ing. Construction projects incorporating rigorous sustainability measurement generate
detailed performance data revealing which green technologies deliver promised benefits
versus those underperforming expectations. This empirical feedback accelerates innovation
diffusion, proven technologies spread rapidly across projects while ineffective innovations
are abandoned, creating evidence-based technology selection, replacing reliance on supplier
claims or theoretical projections. Life cycle assessment approaches [39] provide particularly
valuable feedback by revealing unexpected environmental impacts across project phases,
stimulating innovation, and addressing previously unrecognized sustainability challenges.

Third, performance comparison creates competitive dynamics, stimulating innovation.
Green building rating systems [37,58,59,61] enable construction firms to benchmark perfor-
mance against competitors, creating competitive pressure driving innovation investment
to achieve superior ratings and market differentiation. Riratanaphong and Jermsiriwat-
tana [59] demonstrate how rating systems influence innovation priorities. Construction
firms concentrate innovation efforts on highly weighted rating criteria, channeling research
and development toward areas where performance improvements yield the greatest certifi-
cation benefits. This creates innovation concentration risks but also enables coordinated
industry advancement in specific sustainability dimensions.

Fourth, performance demonstration reduces perceived innovation risk through credi-
ble evidence generation. Construction sustainability innovations face adoption barriers due
to uncertainty about performance in one-off project applications without opportunities for
iterative refinement. Comprehensive performance measurement on pilot projects generates
credible evidence, reducing uncertainty for subsequent adopters, and accelerating inno-
vation diffusion. Nigra and Bossink [14] examine cooperative learning in green building
demonstration projects, revealing how systematic performance measurement and knowl-
edge sharing transform individual projects into industry-wide learning opportunities,
creating innovation acceleration multiplier effects.

However, measurement-innovation feedback loops can generate unintended conse-
quences requiring careful management. Measurement system design critically influences
innovation direction metrics, emphasizing easily quantifiable environmental aspects (en-
ergy consumption, water use) may redirect innovation away from important but difficult-
to-measure dimensions (biodiversity impact, social equity). Additionally, measurement
focused on short-term project performance may discourage innovation, requiring extended
evaluation periods to demonstrate benefits, creating temporal misalignment between mea-
surement systems and innovation cycles.
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6.8. Organizational Capabilities Enabling Regulatory Compliance Effectiveness

While regulatory pressure drives capability development, the inverse relationship is
equally important: organizational capabilities determine how effectively firms translate
regulatory requirements into sustainability outcomes. This bidirectional relationship creates
either virtuous cycles (strong capabilities enable effective compliance, generating learning
enhancing capabilities further) or vicious cycles (weak capabilities result in compliance
struggles, diverting resources from capability building).

First, absorptive capacity determines regulatory translation effectiveness. Construc-
tion firms with strong green absorptive capacity efficiently identify regulatory requirements,
evaluate compliance options, and implement effective responses, transforming regulatory
compliance from burden to competitive advantage. Makhloufi et al. [7] and Zhou et al. [15]
demonstrate that absorptive capacity enables firms to recognize regulatory changes early,
assimilate technical information about compliance technologies, and apply solutions effec-
tively. Conversely, firms lacking absorptive capacity struggle with regulatory interpretation,
adopt suboptimal compliance strategies, and incur excessive compliance costs, creating
competitive disadvantage.

Second, dynamic capabilities enable regulatory adaptation. Construction firms face
evolving regulatory landscapes with periodic standard updates, new requirements, and
shifting enforcement priorities. Wang et al. [18] reveal how organizational resilience
and proactive boundary-spanning search enable firms to adapt effectively to regulatory
changes, maintaining compliance while preserving operational efficiency. Firms with strong
dynamic capabilities anticipate regulatory shifts, participate in standard-setting processes,
and proactively adjust practices ahead of requirement implementation. This proactive
stance transforms regulatory compliance from a reactive response to strategic positioning,
enabling firms to influence regulatory development and gain first-mover advantages.

Third, organizational learning capabilities determine whether compliance generates
lasting capability enhancement or temporary conformity. Firms approaching regulatory
compliance as learning opportunities systematically capture knowledge, institutionalize ef-
fective practices, and build capabilities extending beyond immediate requirements. Darko
et al. [71] examine how resistance to change impedes learning new sustainable practices,
revealing that successful firms intentionally design compliance processes to maximize
learning outcomes by conducting post-project reviews, documenting lessons, and trans-
ferring knowledge across projects. This learning orientation transforms each compliance
experience into a capability-building opportunity, creating cumulative capability growth
over time.

6.9. Green Innovation Driving Performance Measurement Sophistication

Green innovation adoption creates demands for enhanced performance measurement
capabilities, generating co-evolutionary dynamics between technological advancement
and measurement system sophistication. As construction firms implement advanced
green technologies, smart building systems, renewable energy integration, and circular
economy approaches, existing measurement frameworks become inadequate, necessitating
measurement innovation.

First, technological complexity drives measurement advancement. Simple green tech-
nologies (basic insulation improvements, water-efficient fixtures) can be evaluated using
straightforward metrics (energy consumption reduction, water use decline). However,
advanced innovations like AI-driven building management systems [19], big data ana-
lytics for resource optimization [9], or industrial waste recycling through geopolymer
binders [44] require sophisticated measurement approaches capturing multi-dimensional
impacts, temporal dynamics, and system-level effects. This technological complexity
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necessitates measurement innovation, developing new metrics, implementing sensor net-
works, adopting advanced analytics, and creating parallel innovation in measurement and
technology domains.

Second, innovation uncertainty creates a measurement imperative. Construction
firms adopting novel green technologies face significant performance uncertainty, creating
risk barriers to widespread adoption. Comprehensive performance measurement reduces
this uncertainty, generating credible evidence supporting or refuting innovation benefits.
Singh et al. [28] evaluate recycled concrete aggregate performance through systematic
measurement, while Hassan et al. [44] investigate industrial waste recycling effectiveness
through rigorous testing. These measurement efforts transform speculative innovations
into evidence-based practices, accelerating diffusion. The measurement imperative drives
investment in evaluation capabilities, laboratory testing, field monitoring, life cycle assess-
ment, and advancing measurement sophistication.

Third, innovation multiplicity demands integrated measurement. As construction
projects incorporate multiple green innovations simultaneously, renewable energy, sustain-
able materials, water conservation, and biodiversity enhancement measurement systems
must integrate across technologies and evaluate synergies, trade-offs, and cumulative
effects. Hu et al. [2] develop systematic frameworks for digital green innovation perfor-
mance assessment, recognizing that isolated technology evaluation misses’ system-level
dynamics. This integration requirement drives measurement framework evolution from
technology-specific metrics toward holistic assessment systems evaluating overall sustain-
ability performance across multiple innovation domains.

6.10. Environmental Governance Shaping Green Innovation Direction

Beyond stimulating innovation investment, environmental governance fundamen-
tally shapes innovation direction, determining which technologies receive development
attention, which sustainability dimensions are prioritized, and which innovation pathways
are pursued. This directional influence operates through three mechanisms supported by
evidence from governance-focused studies [5,33–36,52,53,74–77].

First, policy instruments create differential innovation incentives across technology
types. Carbon pricing mechanisms incentivize energy efficiency innovations and renewable
energy adoption, while materials regulations drive the circular economy and sustainable
materials innovations. Ma and Zhu [22] examine how regulatory frameworks align prof-
itability with sustainability objectives, revealing that policy design determines innovation
trajectories. Construction firms concentrate innovation investment in areas where regula-
tory frameworks create business cases for technologies reducing carbon emissions (where
carbon pricing exists), water conservation (in water-stressed regions with usage restric-
tions), or waste reduction (where landfill costs are high). This creates geographic variation
in innovation emphasis reflecting local regulatory priorities.

Second, regulatory standards establish innovation baselines and targets. Green build-
ing codes specify minimum performance requirements, creating floors below which in-
novation is unnecessary and targets toward which innovation efforts are directed. Zhang
et al. [76] investigate green finance influence on carbon neutrality goals, demonstrating how
policy targets mobilize innovation investment toward specific objectives. Construction in-
novation increasingly orients toward regulatory compliance and certification achievement,
with technologies enabling LEED, BREEAM, or Green Star credits receiving disproportion-
ate development attention regardless of broader sustainability impact. This standard-driven
innovation creates path dependencies—early regulatory choices influence long-term inno-
vation trajectories as firms develop specialized capabilities around specific frameworks.
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Third, institutional pressures shape innovation legitimacy and adoption patterns. Guo
and Tan [33] analyze how green credit and green technology innovation synergistically
drive low-carbon energy transition, while Gao et al. [77] explore how green finance policies
influence corporate ESG performance. These institutional mechanisms affect which inno-
vations are perceived as legitimate, which receive financing support, and which achieve
widespread adoption. Construction innovations aligned with prevailing regulatory nar-
ratives diffuse rapidly, while equally effective technologies lacking institutional support
face adoption barriers. This creates innovation selection effects where regulatory discourse
shapes innovation landscapes beyond direct legal requirements.

6.11. Performance Measurement Enhancing Organizational Learning

Performance measurement systems serve dual functions: evaluating outcomes
and enabling organizational learning. The learning function creates feedback en-
abling capability development, closing the integration loop between measurement and
organizational domains.

First, measurement standardization enables systematic comparison and knowledge ac-
cumulation. Construction’s project-based nature creates learning challenges—each project’s
uniqueness complicates comparison and knowledge transfer. Standardized measurement
frameworks overcome this by providing common metrics enabling performance compari-
son across diverse projects, identifying best practices, and accumulating evidence about
effective sustainability approaches. Riratanaphong and Jermsiriwattana [59] demonstrate
how standardized rating systems facilitate learning across projects, while Nguyen and
Nguyen [40] develop fuzzy evaluation methods enabling comparison despite project vari-
ability. This standardization transforms isolated project experiences into organizational
knowledge assets.

Second, measurement granularity reveals causal mechanisms supporting deeper
learning. High-level metrics (total project carbon emissions) indicate performance but
provide limited learning value regarding specific practices driving outcomes. Detailed
measurement capturing component-level performance, material-specific impacts, and
process-stage contributions enables construction firms to understand causal relationships
between practices and outcomes. Sabobeh et al. [39] employ life cycle assessment, pro-
viding detailed environmental impact analysis across project phases, revealing specific
intervention points for improvement. This granular measurement enables diagnostic
learning—understanding not just whether sustainability initiatives work but why they
work—supporting capability refinement.

Third, measurement feedback creates learning loops when systematically incorpo-
rated into organizational processes. Measurement generating reports filed away creates no
learning; measurement coupled with review processes, reflection sessions, and knowledge
codification mechanisms enables learning. Nigra and Bossink [14] examine cooperative
learning in demonstration projects, revealing how structured measurement feedback pro-
cesses transform project experiences into organizational capabilities. Construction firms
implementing systematic post-project sustainability reviews, capturing lessons learned,
and sharing insights across project teams convert measurement activities into a learning
infrastructure, with measurement data serving as learning stimuli.

6.12. System-Level Dynamics and Emergent Properties

The six cross-domain interactions described above operate simultaneously, creating
system-level dynamics exhibiting emergent properties not reducible to individual domain
analysis. Three system-level dynamics merit particular emphasis. First, reinforcing feed-
back loops creates virtuous or vicious cycles. Strong organizational capabilities enable
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effective regulatory compliance, generating positive performance outcomes, legitimizing
further capability investment, which enhances compliance effectiveness, further creating
exponential capability growth. Conversely, weak capabilities result in compliance struggles,
poor performance, reduced investment, and further capability erosion, creating downward
spirals. These feedback dynamics explain performance divergence between construction
sustainability leaders and laggards despite similar external pressures.

Second, temporal misalignments create implementation challenges. Regulatory
changes generate immediate compliance pressures, but capability development requires
extended timeframes. Performance measurement provides current project feedback, but
organizational learning requires accumulation across multiple projects. Green innovation
benefits may emerge only after widespread adoption, achieving scale economies. This tem-
poral disconnects create coordination challenges requiring sophisticated strategic planning,
balancing short-term pressures with long-term capability building.

Third, domain interdependencies mean isolated interventions often fail. Construction
firms investing in green innovation without corresponding measurement capability cannot
evaluate effectiveness or generate learning. Organizations developing strong capabilities
without regulatory pressure or performance transparency lack motivation for sustained
implementation. Firms facing regulatory pressure without sufficient capability support
struggle with compliance. Successful sustainability implementation requires coordinated
development across all four domains, with timing and sequencing considerations de-
termining effectiveness. This interdependency explains why construction sustainability
often follows either comprehensive success or comprehensive failure patterns, with par-
tial implementations rare. Figure 11 presents our integrated system model illustrating
bidirectional relationships, feedback loops, and temporal dynamics shaping construction
sustainability implementation.

Figure 11. Integrated System Model of Construction Sustainability Implementation.
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7. Discussion
This systematic literature review of 249 publications demonstrates that sustainable

practices have a significant impact on organisational performance in construction firms,
through complex interactions between internal organisational drivers and external envi-
ronmental pressures, particularly within the context of achieving global SDG targets. The
findings establish that successful sustainability implementation requires organisation-wide
configurations spanning leadership commitment, innovation capabilities, and dynamic
learning processes, aligning with Natural Resource-Based View and Dynamic Capability
Theory frameworks while contributing to UN Sustainable Development Goals including
Climate Action (SDG 13), Sustainable Cities and Communities (SDG 11), and Responsible
Consumption and Production (SDG 12). The synthesis strongly confirms several core propo-
sitions from both theoretical frameworks, demonstrating their fundamental validity even
in construction’s unique context. First, the NRBV’s central proposition that environmental
resources can create sustained competitive advantage when they are valuable, rare, inim-
itable, and non-substitutable (VRIN) receives robust support from construction evidence.
The 142 studies examining green innovation and technological capabilities (Section 6.1)
consistently demonstrate that firms developing sophisticated environmental capabilities,
green absorptive capacity [7,15], environmental knowledge management systems [69,70],
and advanced technical expertise in sustainable technologies achieve superior performance
outcomes across economic, environmental, and social dimensions. These capabilities ex-
hibit VRIN characteristics: they are valuable (generating triple bottom line benefits), rare
(not possessed by all competitors), inimitable (requiring years of organizational develop-
ment), and non-substitutable (cannot be replaced by generic capabilities). This confirms
the foundational argument that environmental strategy can be a source of competitive
advantage rather than merely a cost centre.

Second, the findings validate the NRBV’s pollution prevention, product stewardship,
and sustainable development strategies as distinct but interconnected approaches to envi-
ronmental resource deployment. Evidence from green innovation studies reveals construc-
tion firms pursuing all three strategies: pollution prevention through waste reduction and
resource efficiency initiatives [28,44], product stewardship through life cycle assessment
and circular economy approaches [39,65], and sustainable development through integrated
triple bottom line frameworks [2,56]. Firms demonstrating superior sustainability perfor-
mance typically integrate all three strategies rather than pursuing them independently,
confirming theoretical predictions about synergies between NRBV strategies.

Third, the DCV’s core proposition that dynamic capabilities, the ability to sense oppor-
tunities and threats, seize opportunities, and reconfigure resources, enable firms to adapt to
changing environments receives strong empirical support. The 67 studies examining orga-
nizational capabilities and learning (Section 6.2) demonstrate that construction firms with
strong dynamic capabilities successfully navigate evolving sustainability requirements,
regulatory changes, and stakeholder expectations. Wang et al.’s [18] evidence on proactive
boundary-spanning search and organizational resilience, Hällerstrand et al.’s [73] analy-
sis of dynamic capabilities in environmental entrepreneurship, and Huang and Li’s [23]
examination of adaptive strategies in international markets all confirm that dynamic ca-
pabilities enable sustained performance despite environmental turbulence. Construction
firms lacking these capabilities struggle with sustainability implementation despite pos-
sessing technical knowledge, validating the DCV’s emphasis on adaptive capacity over
static resources.

The digital transformation emerging in construction sustainability presents signif-
icant implications for organisational performance enhancement, as the convergence of
artificial intelligence, big data analytics, and sustainable construction practices creates
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new value propositions that simultaneously address environmental challenges while gen-
erating economic benefits. Almulhim et al. [19] study emphasises the pivotal role of
urban analytics and machine learning in facilitating sustainable urban development. They
highlight how AI applications can fundamentally transform planning and execution pro-
cesses in construction, leading to superior environmental outcomes. Furthermore, Lin [9]
discusses how big data technologies enable construction firms to optimise resource utili-
sation and reduce environmental impact in building low-carbon cities aligned with SDG
11 objectives. This technological convergence represents more than incremental improve-
ment. It constitutes a paradigm shift enabling construction firms to achieve exponential
sustainability gains through integrated digital-environmental strategies. The research
indicates that firms successfully integrating AI-driven sustainability solutions develop
competitive advantages through enhanced resource efficiency, predictive environmental
management, and automated optimisation systems that deliver superior performance
across economic, environmental, and social dimensions while simultaneously contributing
to multiple SDG targets.

Environmental governance pressure and regulatory frameworks play crucial roles
in shaping organisational sustainability strategies, with firms proactively engaging with
regulatory requirements, achieving superior performance outcomes through innovation-
driven responses that transform compliance costs into competitive advantages. Tan et al. [5]
demonstrate how environmental governance pressure stimulates green innovation through
complex mechanisms that influence organisational behaviour and innovation trajectories.
Xiao et al. [53] reveal how green finance policies create market conditions favouring sustain-
able practices through differential access to capital and regulatory compliance requirements.
The research reveals that effective regulatory frameworks serve as innovation catalysts
when designed to encourage creative compliance responses rather than merely imposing
compliance burdens. Li et al. [52] demonstrate how environmental regulation drives green
innovation while simultaneously creating competitive advantages for compliant firms.
This suggests that sophisticated regulatory design can align private sector incentives with
public sustainability objectives and SDG achievement. However, regulatory effectiveness
depends critically on firms’ organisational capabilities to transform external pressures
into internal innovation opportunities through systematic stakeholder management and
strategic planning processes.

The circular economy transition represents a fundamental paradigm shift requiring
systematic organisational transformation beyond technological innovation, with successful
firms demonstrating comprehensive approaches spanning supply chain reconfiguration,
business model innovation, and stakeholder relationship transformation. Singh et al. [28]
reveal how material reuse strategies achieve environmental and economic benefits through
optimisation of resource efficiency and waste elimination throughout construction project
lifecycles. This transition requires construction firms to fundamentally reconceptualise
their role within broader industrial ecosystems, moving from linear resource consumption
models to circular value creation systems that transform waste streams into valuable in-
puts. Jayaweera et al. [65] provide insights into regional preconditions and sustainability
transition pathways, revealing how geographic and institutional contexts influence circular
economy adoption and suggesting that successful implementation requires comprehen-
sive stakeholder engagement and collaborative innovation processes beyond individual
firm boundaries.

Performance measurement emerges as a critical organisational capability, as traditional
financial metrics prove insufficient for capturing sustainability value creation, necessitating
integrated measurement systems addressing environmental, economic, and social perfor-
mance dimensions simultaneously. The research reveals a significant gap in comprehensive
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evaluation systems, with only 12 publications (4.8%) addressing performance measure-
ment methodologies, highlighting an urgent need for enhanced measurement frameworks
that can effectively capture green innovation outcomes’ complex, multidimensional na-
ture. The triple bottom line framework provides a comprehensive lens for understanding
sustainability’s organisational impact, though implementation complexity presents sig-
nificant challenges requiring sophisticated integration mechanisms. Superior-performing
firms demonstrate advanced capabilities in simultaneous optimisation across economic,
environmental, and social dimensions through integrated strategies that recognise inter-
dependencies between sustainability dimensions rather than treating them as competing
priorities. Torbacki [56] demonstrates how comprehensive assessment frameworks enable
systematic evaluation of environmental initiatives against predetermined criteria, while life
cycle assessment approaches provide holistic environmental impact evaluation throughout
project lifecycles.

Organisational learning and unlearning processes prove fundamental for sustainability
transformation success, as construction firms must simultaneously acquire new environ-
mental knowledge while displacing traditional practices that may be environmentally
harmful, presenting significant challenges due to cognitive inertia and embedded organ-
isational routines. The research reveals that successful sustainable innovation requires
learning new capabilities and systematically unlearning outdated approaches through
structured change management programs that simultaneously address knowledge acqui-
sition and displacement processes. Through systematic learning mechanisms, Figiel and
Badar [8] demonstrate how green entrepreneurial orientation and absorptive capacity in-
fluence green innovation. Wong [70] establishes how external knowledge pressures drive
internal learning processes that build environmental capabilities. The literature emphasises
that construction firms must develop sophisticated approaches to facilitate learning and
unlearning through systematic change management programs that maintain operational
effectiveness while continuously improving sustainability performance through experience
accumulation and knowledge sharing processes.

The temporal dimension of sustainability implementation requires organisational
patience and a long-term strategic orientation, as many sustainability benefits emerge
gradually through compound effects and system-level changes, rather than immediate
returns. This necessitates organisational cultures and management systems that support
sustained investment in environmental capabilities, despite short-term cost pressures and
performance uncertainties. The research reveals that successful sustainability transfor-
mation requires systematic approaches to managing temporal misalignments between
investment requirements and benefit realisation while maintaining stakeholder confidence
and organisational commitment throughout extended implementation periods. This tem-
poral complexity presents challenges for construction firms operating in project-based
environments where short-term performance pressures may conflict with long-term sus-
tainability objectives. However, firms that develop sophisticated capabilities in managing
temporal trade-offs demonstrate superior sustainability performance through strategic
patience, systematic capability building, and stakeholder engagement approaches that align
short-term actions with long-term environmental objectives, while maintaining competitive
positioning and financial performance throughout sustainability transformation processes.

The research reveals significant geographic concentration, with China contributing
119 publications (47.8%) compared to 16 from the United States (6.4%), reflecting differ-
ent national approaches to sustainability research and implementation. This geographic
distribution suggests varying institutional contexts, regulatory frameworks, and market
conditions that influence how construction firms approach sustainability transformation,
with implications for knowledge transfer and best practice adaptation across different eco-
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nomic and cultural contexts. The concentration of research activity in specific geographic
regions creates opportunities for enhanced international collaboration while highlight-
ing urgent needs for capacity building in the underrepresented areas, including Africa,
Latin America, and the Middle East, which remain severely underrepresented in global
sustainability research discourse.

Construction Industry Distinctiveness and Novel Contributions

The organizational drivers identified in this review, absorptive capacity, leadership
commitment, organizational culture, and dynamic capabilities, represent established
constructs in general management and sustainability literature, our synthesis reveals
construction-specific configurations, interaction patterns, and implementation challenges
that fundamentally distinguish this sector from manufacturing, technology, and other
industries. The novelty of this contribution lies not in identifying these drivers, but in
demonstrating how construction’s unique operational characteristics create distinctive
sustainability implementation dynamics requiring adapted theoretical frameworks and
management approaches that extend beyond general sustainability principles.

Construction fundamentally differs from other sectors in five critical dimensions that
reshape how sustainability drivers operate and interact. First, project-based discontinuity
creates temporal boundaries absent in continuous manufacturing processes. Unlike man-
ufacturing firms, where organizational routines become embedded through repetition in
stable production environments, construction firms must rebuild capabilities with each
new project involving different sites, teams, stakeholders, and contexts. This creates what
we term the “temporal knowledge discontinuity paradox”: firms must simultaneously
develop project-specific green capabilities while preventing organizational forgetting when
projects conclude and teams disperse. Manufacturing firms implementing sustainability
initiatives benefit from stable environments where lessons learned become institutionalized
through repeated application; construction firms lack this continuity, requiring distinctive
knowledge management mechanisms to capture, codify, and transfer sustainability learning
across temporary project boundaries.

Second, fragmented multi-stakeholder ecosystems distinguish construction from verti-
cally integrated manufacturing or technology firms. Construction projects involve archi-
tects, engineers, contractors, subcontractors, suppliers, clients, regulators, and community
stakeholders, each with different sustainability priorities, capabilities, and incentives. This
creates what we term the “dual legitimacy requirement” construction firms must possess
both technical green innovation capabilities and stakeholder coordination capabilities to
achieve sustainability outcomes. In contrast, manufacturing firms achieve environmental
performance primarily through internal process optimization and supply chain manage-
ment within relatively stable relationships. The construction context requires simultaneous
navigation of competing stakeholder demands, coordination across organizationally inde-
pendent entities, and alignment of sustainability objectives across parties with no enduring
organizational relationship beyond individual projects.

Third, site-based distributed production creates implementation challenges absent in
centralized factory settings. Each construction site represents a unique production envi-
ronment with specific geographic, climatic, regulatory, and community contexts. Green
innovations proven effective in one location may fail in different contexts due to varying
material availability, labour skill levels, or regulatory requirements, necessitating context-
adaptive capabilities enabling customization of sustainability approaches to site-specific
conditions. Fourth, regulatory heterogeneity across jurisdictions creates what we term the
“regulatory complexity multiplier” construction firms implementing sustainability initia-
tives must achieve compliance across multiple, often conflicting, regulatory frameworks
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simultaneously, while manufacturing firms typically operate within relatively standardized
regulatory environments within each facility. This regulatory fragmentation inhibits sus-
tainability standardization; green building practices compliant in one jurisdiction may be
prohibited or unrecognized elsewhere. Fifth, temporary organizational structures dissolve
upon project completion, dispersing expertise and breaking knowledge continuity. Unlike
technology firms, where organizational learning accumulates through employee retention
and documented processes, construction learning risks dissipating when projects end,
requiring intentional mechanisms to prevent knowledge loss across project transitions.

Beyond operational differences, our synthesis reveals three construction-specific con-
figuration patterns not documented in general sustainability literature. The Temporal
Knowledge Discontinuity Paradox demonstrates that absorptive capacity in construction
requires not only identifying and assimilating external environmental knowledge (as in
manufacturing) but also internal knowledge transfer mechanisms preventing capabil-
ity loss across project boundaries. Evidence from 23 studies reveals that construction
firms achieving superior sustainability performance implement three distinctive practices:
formal project closeout processes capturing sustainability lessons before team dispersal,
cross-project communities of practice maintaining sustainability expertise continuity, and
organizational memory systems enabling subsequent projects to access prior sustainability
innovations despite different personnel.

The Dual Legitimacy Requirement shows that construction green innovation success
depends equally on technical capabilities and relational capabilities absent in manufactur-
ing contexts. Evidence from 31 studies reveals construction firms require dual legitimacy:
technical legitimacy demonstrating green innovation efficacy and environmental perfor-
mance, and relational legitimacy demonstrating the capability to coordinate sustainability
implementation across fragmented value chains involving multiple organizationally inde-
pendent firms. A construction firm may possess superior green building expertise but fail
to achieve sustainability outcomes if it cannot align architect specifications, contractor capa-
bilities, supplier material availability, and subcontractor execution around green objectives.
This dynamic explains why organizational culture emerges more prominently in the con-
struction sustainability literature than in manufacturing contexts. Culture functions as an
inter-organizational coordination mechanism enabling collaboration across organizational
boundaries rather than merely as an internal characteristic.

The Regulatory Complexity Multiplier Effect demonstrates construction firms navigate
three simultaneous regulatory layers: project-specific approvals requiring sustainability
demonstration for individual developments, site-specific regulations varying by location
and governing construction processes, and jurisdiction-specific building codes determining
permissible green technologies and materials. This multi-layered regulatory environment
creates three construction-specific dynamics: regulatory heterogeneity prevents standard-
ization, forcing firms to maintain diverse capability portfolios; regulatory complexity
creates innovation barriers through uncertainty about regulatory acceptance; and regula-
tory fragmentation enables strategic noncompliance through selective project pursuit in
jurisdictions with weak environmental requirements.

The contribution provides the first integrated systematic framework simultaneously
examining four critical domains (green innovation, organizational capabilities, environmen-
tal governance, and performance measurement) through consistent tripartite categorization
(facilitating factors, implementation requirements, and hindering factors) specifically within
construction contexts. This integration reveals three novel insights: facilitating factors in one
domain often serve as implementation requirements in others, hindering factors compound
across domains, creating reinforcing negative cycles, and successful sustainability requires
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sequential capability building adapted to construction’s multi-domain complexity, shaped
by project-based operations, fragmented supply chains, and regulatory heterogeneity.

8. Research Implications
8.1. Theoretical Implications

This research significantly contributes to sustainability and organisational theory
by integrating the Natural Resource-Based View and Dynamic Capability Theory within
construction industry contexts. The findings extend theoretical understanding by demon-
strating how environmental resources become sources of sustained competitive advantage
through specific organisational configurations and capability development processes. The
identified integration mechanisms between green innovation, absorptive capacity, and
dynamic capabilities provide new theoretical insights into how organisations transform
environmental pressures into performance advantages. The research contributes to the
triple bottom line theory by revealing specific organisational mechanisms enabling simulta-
neous optimisation across economic, environmental, and social dimensions. Rather than
treating these dimensions as competing priorities, the findings demonstrate how sophis-
ticated integration capabilities allow construction firms to create synergistic value across
all performance areas. This theoretical advancement provides a foundation for future
research on integrated sustainability performance in complex organisational contexts. The
digital-sustainability convergence identified in this review represents an emerging theoreti-
cal domain requiring further conceptual development. The findings suggest that digital
transformation and sustainability initiatives are becoming increasingly interdependent,
creating new theoretical possibilities for understanding technology-enabled environmental
innovation and performance enhancement in construction and other industrial contexts.

8.2. Practical Implications

For construction industry practitioners, this research provides actionable insights for
sustainability implementation through systematic organisational development approaches.
The identified organisational drivers provide practical guidance for developing integrated
sustainability strategies addressing leadership development, innovation capability build-
ing, and performance measurement system design. Construction managers could use the
frameworks presented to assess organisational readiness for sustainability implementa-
tion and identify critical development priorities. The performance measurement insights
provide practical guidance for developing comprehensive assessment systems capturing
sustainability value creation across multiple dimensions. Construction firms could im-
plement the suggested measurement approaches to improve stakeholder communication,
identify improvement opportunities, and maintain momentum for continuous sustainabil-
ity advancement through systematic performance tracking and management processes.
The stakeholder engagement strategies identified offer practical approaches for managing
complex relationship dynamics inherent in construction sustainability initiatives. Project
managers and organisational leaders can apply these insights to develop collaborative
approaches that transform potential stakeholder conflicts into innovation opportunities
while maintaining project effectiveness and stakeholder satisfaction.

8.3. Policy Implications

The findings provide important insights for policymakers developing environmental
regulations and incentive structures for the construction industry’s sustainability. The
research demonstrates that regulatory frameworks can serve as innovation catalysts when
designed to encourage creative compliance responses rather than merely imposing com-
pliance burdens. Policymakers can utilise these insights to develop more effective envi-
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ronmental policies that align private sector incentives with public sustainability objectives.
The green finance mechanisms identified suggest opportunities for developing targeted
financial instruments supporting the construction industry’s sustainability transforma-
tion. Government agencies and financial institutions can apply these insights to design
financing programs that address specific organisational capability requirements while
promoting environmental performance improvements and economic development. The
SME-specific challenges identified highlight the need for policy interventions supporting
smaller construction firms in developing sustainability capabilities. Policymakers can
develop collaborative programs, knowledge-sharing platforms, and resource pooling mech-
anisms that enable SMEs to access sustainability capabilities through collective action rather
than individual investment requirements.

Effective construction sustainability policies must be differentiated by institutional
capacity, with high-income, middle-income, and low-income countries requiring funda-
mentally different approaches. High-income countries with robust regulatory enforcement,
formalized construction sectors, and sophisticated financial systems can implement compre-
hensive frameworks including mandatory sustainability performance disclosure requiring
public reporting of environmental, social, and economic outcomes with third-party verifi-
cation (as demonstrated by the United Kingdom’s Energy Performance Certificate require-
ments and the European Union’s Corporate Sustainability Reporting Directive), ambitious
green public procurement standards mandating sustainability criteria for all government
construction projects (exemplified by Sweden’s environmental requirements across public
contracts and Singapore’s Green Mark certification mandates for public buildings), substan-
tial innovation funding through competitive research grants and tax incentives for private
research and development investment (illustrated by Germany’s Federal Environmental
Innovation Programme and Canada’s research tax credit system), and progressively tight-
ening building codes with pre-announced schedules providing industry clear regulatory
trajectories (such as California’s pathway toward net-zero energy buildings and Denmark’s
voluntary–mandatory transition approach). Middle-income countries with developing
enforcement capacity, mixed formal-informal construction sectors, and growing but con-
strained resources require adapted approaches including tiered compliance systems with
mandatory requirements for large formal-sector projects combined with incentive-based
voluntary programs for smaller projects (as implemented by China’s differentiated green
building standards and Mexico’s simplified certification with preferential mortgage rates),
construction industry development levies funding sustainability training, research, demon-
stration projects, and small–medium enterprise support (exemplified by South Africa’s
Construction Industry Development Board levy and Malaysia’s industry-funded research
and training programs), public-private partnerships co-funding demonstration projects
showcasing locally-appropriate sustainable approaches (illustrated by Brazil’s green social
housing program and Thailand’s government-industry demonstration buildings serving as
training facilities), and regional standards harmonization enabling economies of scale and
knowledge transfer (such as ASEAN’s mutual recognition of national certifications and
East African Community’s harmonized energy efficiency standards).

Low-income countries facing severe institutional capacity constraints, large informal
construction sectors, and minimal resources require fundamentally different strategies
emphasizing integration into existing administrative systems rather than creating new
sustainability-specific institutions (exemplified by Rwanda’s integration of basic sustain-
ability criteria into existing building permit processes, Uganda’s use of property tax systems
for efficiency incentives, and Bangladesh’s incorporation of climate-resilient construction
standards into disaster recovery funding eligibility), informal sector engagement programs
providing training and technical assistance for small-scale and informal builders who con-
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struct the majority of buildings in these contexts (illustrated by Kenya’s training programs
for informal builders in basic sustainability techniques, Ethiopia’s housing programs that
formalize and upskill informal construction workers, and Tanzania’s programs training
informal builders in improved construction methods delivering health and efficiency ben-
efits), prioritizing sustainability interventions delivering immediate tangible co-benefits
such as health improvements, cost savings, or productivity gains alongside environmental
objectives to drive adoption without requiring environmental values or long-term thinking
(demonstrated by Nepal’s ventilation and daylighting programs emphasizing respiratory
health benefits, Madagascar’s rainwater harvesting reducing household water costs, and
Malawi’s improved construction methods cutting fuel consumption and production costs),
and leveraging development partner and non-governmental organization resources, ex-
pertise, and funding for capacity building, piloting, and scaling sustainable approaches
(exemplified by Burkina Faso’s partnership with international organizations for sustainable
school construction, Cambodia’s collaboration on green affordable housing demonstrations,
and Mozambique’s infrastructure projects incorporating climate resilience and sustainabil-
ity standards through development bank funding). Despite these contextual differences,
universal policy principles apply across all income levels with appropriate adaptation:
ensuring policy coherence and integration across government ministries rather than siloed
approaches, engaging stakeholders in policy co-design processes to build legitimacy and
adoption, establishing monitoring and adaptive management systems scaled appropriately
to available capacity, enabling gradual progression and tightening as industry capacity
develops and costs decline, and balancing sustainability ambition with implementation
feasibility to avoid cynicism from over-ambitious policies or missed opportunities from
under-ambitious approaches.

8.4. Future Research Directions

This review identifies several critical areas requiring further investigation. Longitu-
dinal studies tracking organisational sustainability transformation over extended periods
would provide valuable insights into capability development processes and performance
evolution patterns. Cross-cultural comparative research examining sustainability imple-
mentation across different institutional and cultural contexts would enhance theoretical
generalizability and practical applicability. The digital-sustainability convergence repre-
sents a particularly promising research frontier, requiring interdisciplinary investigation
that combines technology management, environmental science, and organisational be-
haviour perspectives. Future research should examine how emerging technologies facilitate
new forms of sustainable innovation and organisational transformation in construction and
related industries.

8.5. Limitations

The review relied exclusively on the Scopus database, potentially excluding relevant
studies from other academic databases or industry publications, which may have limited
exposure to practitioner insights and industry-specific knowledge. The geographic distribu-
tion shows significant bias toward developed countries and China, with limited represen-
tation from developing nations where construction industry dynamics and sustainability
challenges may differ substantially, limiting generalizability to diverse global contexts with
varying institutional frameworks and organisational capabilities. While comprehensive
in covering recent developments, the scope may not capture long-term trends, as many
sustainability initiatives require years or decades to demonstrate their full impact, meaning
the current literature may not reflect mature implementation experiences. The methodolog-
ical approach relies primarily on secondary data analysis rather than primary empirical
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investigation, meaning findings reflect researchers’ interpretations rather than direct organ-
isational experiences and practitioner perspectives. Additionally, the focus on construction
firms may limit transferability to other industries, as construction’s project-based oper-
ations, complex stakeholder relationships, and specific regulatory environments create
unique contexts that may not apply to other sectors pursuing sustainability objectives.

This review’s most significant limitation is the pronounced geographic concentration
of included studies, reflecting broader structural inequities in global construction research
capacity and academic publishing systems. This study synthesis includes 170 studies
(68.3%) from three regions, China, North America, and Europe, while Africa (number = 8,
3.2%), Latin America (number = 6, 2.4%), and large portions of Asia and the Middle East
remain severely underrepresented. This concentration arises from interconnected structural
factors (Section Construction Industry Distinctiveness and Novel Contributions) research
infrastructure asymmetries where underrepresented regions lack university construction
sustainability programs, systematic research funding, and doctoral training capacity; eco-
nomic disparities in national research expenditure; publication system barriers including
English language requirements, prohibitive article processing charges, and peer review
biases; data access constraints where large-scale quantitative data simply unavailable in
many contexts; and institutional incentive misalignments where Global South researchers
face international publication pressure without enabling resources.

This geographic concentration threatens the external validity of theoretical conclu-
sions, as sustainability mechanisms identified through synthesis may not operate similarly
in contexts with different institutional arrangements, informal construction sectors, weak
regulatory enforcement, or distinct cultural norms. It creates innovation blind spots where
sustainability innovations developed in underrepresented regions, potentially offering
insights for resource-constrained sustainability globally, remain undocumented in interna-
tional literature. It reinforces knowledge equity deficits where construction sustainability
discourse becomes dominated by high-income country perspectives, potentially promoting
approaches poorly suited to Global South contexts.

Addressing this limitation requires coordinated action. North–South research partner-
ships with genuine knowledge co-production; regional research consortia building collab-
orative infrastructure; publication system interventions including fee waivers, language
inclusivity, and regional special issues; institutional capacity building through doctoral
training, methodological workshops, and infrastructure investment; dedicated research
funding sized appropriately for resource-constrained contexts; and systematic review
methodology adaptations expanding language inclusiveness and database coverage. Until
these structural interventions occur, construction sustainability knowledge will remain
geographically concentrated, limiting generalizability and practical applicability globally.

9. Conclusions
This systematic review synthesized 249 peer-reviewed studies published between

2010 and 2025 to identify the critical internal organizational drivers enabling construc-
tion firms to achieve superior triple bottom line performance. Our analysis reveals five
drivers that most strongly and consistently influence sustainability implementation success.
First, green absorptive capacity, the organizational ability to identify, acquire, assimilate,
and apply external environmental knowledge, emerged as the single most critical driver
supported by sixty-seven studies. Second, top management commitment and strategic inte-
gration, demonstrated through resource allocation and accountability mechanisms, showed
very high evidence strength across fifty-eight studies. Third, organizational learning
and knowledge management systems that capture and transfer sustainability knowledge
across projects despite construction’s temporal discontinuity received strong evidence
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support from forty-three studies. Fourth, stakeholder engagement and relationship capabil-
ities enabling coordination across construction’s fragmented multi-stakeholder ecosystem
demonstrated strong evidence across thirty-eight studies. Fifth, performance measurement
and management systems creating accountability and enabling continuous improvement
showed moderate-to-strong evidence across thirty-one studies. These five drivers function
as an integrated system rather than operating independently. Green absorptive capacity
enables innovation identification while organizational learning ensures effective imple-
mentation and knowledge capture. Top management commitment legitimizes initiatives
and provides resources for capability development, while stakeholder engagement enables
access to distributed knowledge across networks. Performance measurement creates feed-
back loops, accelerating learning and demonstrating value that strengthens management
commitment. This integration produces synergistic effects across economic performance
through competitive differentiation and cost savings, environmental performance through
pollution reduction and resource efficiency, and social performance through stakeholder
satisfaction and worker welfare. Firms achieving superior sustainability outcomes demon-
strate strength across multiple integrated drivers, while weakness in any critical driver
constrains overall performance regardless of strength elsewhere.

For construction practitioners, three key actionable messages emerge from our syn-
thesis. First, firms must invest in foundational organizational capabilities before making
major green technology investments. Specifically, organizations should develop green
absorptive capacity, establish organizational learning systems, build stakeholder coordina-
tion capabilities, and implement performance measurement infrastructure, as technology
adoption without this capability foundation consistently produces disappointing results
due to implementation failures and the inability to capture lessons across projects. Second,
practitioners must pursue system-level sustainability integration rather than isolated initia-
tives by embedding sustainability across strategic planning processes, project management
procedures, human resources systems, supply chain management, and performance man-
agement frameworks. Isolated sustainability initiatives remain vulnerable to abandonment
under pressure and fail to create the reinforcing dynamics that occur when sustainability
becomes integrated into core operations, transforming it from peripheral corporate social
responsibility into fundamental business practice. Third, construction firms should estab-
lish evidence-based sustainability management through systematic processes that measure
actual outcomes rather than merely tracking activities, conduct organizational learning
analysing performance patterns and identifying improvement opportunities, and imple-
ment continuous improvement cycles, adapting practices based on accumulated evidence.
This evidence-based approach transforms sustainability from a compliance exercise into
a competitive advantage driver by demonstrating return on investment, justifying con-
tinued resource allocation, and building organizational knowledge, enabling progressive
advancement over time.

For policymakers, three strategic priorities emerge as essential for effective construc-
tion sustainability policy. First, policies must be differentiated according to institutional
capacity rather than adopting one-size-fits-all approaches. High-income countries with
robust regulatory enforcement can implement comprehensive mandatory frameworks,
including sustainability disclosure requirements and progressively tightening building
codes. Middle-income countries with developing enforcement capacity should employ
tiered approaches mandating requirements for large projects while providing incentives
for voluntary adoption in smaller projects, supplemented by construction industry de-
velopment levies and funding capability building. Low-income countries facing severe
institutional constraints must emphasize informal sector engagement through training
programs, integrate sustainability criteria into existing administrative systems rather than
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creating new institutions, and focus on interventions delivering immediate co-benefits
alongside environmental objectives. Second, policymakers should balance technology
incentives with substantial investment in capability building, allocating thirty to forty
percent of sustainability policy budgets to capability development, including training pro-
grams, knowledge platforms, demonstration projects, research funding, and institutional
development, as technology incentives alone prove ineffective without accompanying orga-
nizational capacity for effective implementation. Third, policymakers must create long-term
policy certainty through pre-announced progressive tightening trajectories by publishing
ten-year sustainability policy roadmaps, providing three-to-five-year implementation lead
times, and using graduated voluntary-to-mandatory transitions. Theoretically, this re-
view extends Natural Resource-Based View and Dynamic Capability View by identifying
three construction-specific mechanisms: the temporal knowledge discontinuity paradox
requiring dual focus on external sensing and internal knowledge preservation, distributed
capability configuration requiring inter-organizational coordination across fragmented
networks, and regulatory complexity multipliers creating capability specialization-versus-
generalization trade-offs. These extensions advance sustainability theory applicability
beyond manufacturing contexts to project-based and fragmented industries globally. As
construction worldwide faces urgent sustainability imperatives, including climate change
mitigation, resource scarcity, and social equity needs, this synthesis demonstrates that
construction sustainability success emerges from integrated organizational capabilities
rather than isolated technologies or compliance-driven approaches, providing actionable
frameworks for practitioners, policy guidance differentiated by institutional context, and
theoretical foundations positioning sustainability as a source of competitive advantage and
long-term value creation.
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