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Abstract 
This paper is a multi-dimensional evaluation of how digital transformation and 

artificial intelligence (AI) can increase the resilience and sustainability of construction 

companies. Based on empirical evidence gathered among construction organizations 

of various maturity stages, the research determines the impact of the digital 

capabilities, analytics powered by AI, and integrated information on the operational 

stability, environmental performance, and long-term competitiveness. Quantitative 

data show that highly transformed digital firms are characterized by around 35-45 

greater operational resilience (manifested by better response time to disruption, 

proactive risk management and continued initiation of projects). The further impact of 

AI usage is the 30 percent efficiency of resources and the 25 percent decrease in the 

overruns, which is achieved through predictive maintenance, data-based scheduling, 

and real-time decision support. 

The results of sustainability indicate that there was a decrease in material waste by 

28% and a decrease in carbon-related inefficiencies by 22% in digitally mature firms, 

which seemed to be closely connected between AI-enabled digital processes and 

environmental performance. A Digital Resiliency and Sustainability Index (DRSI) 

was created based on the weighted scores of digital integration (0.35), AI capability 

(0.30), organizational adaptability (0.20), and sustainability governance (0.15). 

Companies with a score of the index above 0.70 showed a substantially greater 

financial stability and ESG performance than the low-scoring ones. The results prove 

that digital transformation and AI are complementary enablers of resilience and 

sustainability and not separate technological interventions. The research paper adds to 

the literature of construction management as it provides empirical support and a 

systematic examination framework in order to drive strategic digital investment and 

the design of policies in the built environment sector. 
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Introduction 
The construction industry is facing more and more compounded pressures in the form 

of economic instability, changes in climate, disruption of supply chain and lack of 

staff and tightening of sustainability legislation. The challenges have brought about 

the exposure of the old structure inefficiencies and low productivity rates in 

construction companies particularly in emerging and transitional economies. This is 

being responded to through digital transformation and artificial intelligence (AI) 

gaining strategic importance as a source of organizational resilience and long-term 

sustainability. The recent evidence offered by the industry indicates that companies 

that introduce digital platforms, information-based decision-making, and AI-

developed automation appear to exhibit up to 2535 percent higher operational 

efficiency and 2030 per cent higher capacity to respond to risks in comparison with 

the companies managed in a conventional way (Ong et al., 2022). 

Digital transformation within construction is not only limited to rudimentary 

automation and information technology usage, but also encompasses the idea of 

cyber-physical systems, data analytics, digital twins, and artificial intelligence-based 

decision-making at all stages of the project life cycle. Shofiullah (2025) asserts that 

the application of AI-managed cyber-physical systems has an important role in 

enhancing the resilience of industries, which include real-time monitoring, predictive 

control, and adaptative response predictive mechanisms. The mentioned capabilities 

in construction scenarios can be converted to improved predictability of the project, 

material waste reduction, better safety performance, which directly translate to the 

organization of sustainability objectives. 

The sustainability transition in the infrastructure and construction systems has also 

been identified to be lodged in digitalization, which is an AI-driven process. Ajide 

(2025) suggests that infrastructure planning and optimization of resource utilization 

with the assistance of machine learning models and environmental, social, and 

governance (ESG) indicators may reduce the carbon emissions of lifecycles by a 

maximum of 1525. Similarly, Mondal et al. (2024) establish that the application of AI 

plays a significant role in the driving forces of climate resilience and net-zero 

transitions, in particular, when accompanied by digital inclusion and data 

transparency initiatives. These findings indicate the augmented intersection between 

digital transformation, AI potential, and sustainability-performance. 

However, the digital transformation is not a phenomenon occurring in a vacuum of 

the organizational, institutional and policy environment. The study of Cui regarding 

the insecurity of the green economic policy shows that despite the fact that digital 

transformation improves the performance of construction companies, its strength is 

significantly reduced by the quality of the human-AI interaction. When the AI 

systems are aligned with the capabilities of the human resources, independence of 

judgments, and moral control, the result of resilience is higher in the companies than 

one founded on the application of technologies itself. This throws light on the need to 

have multidimensional measurement that would be in a position to take into account 
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technological, human, and governance component simultaneously. 

Smart governance and smart city models are being inculcated in the construction 

industry at the urban and regional level. Almulhim and Yigitcanlar (2025) argue that 

smart governance entails the integration of digital infrastructures, AI-powered 

analytics, and a participatory decision-making to enhance the sustainability outcomes. 

Construction firms operating in these ecosystems can also achieve the data 

interoperability, regulatory alignment and innovation spillover leading to firm-level 

and system-level resilience. This holds the thesis that the digital transformation is not 

the capability that can be measured concerning its inner organizational capacity but 

also concerning the broader socio-technical system. 

Operation endurance has also played a significant sustainability consideration 

particularly on construction properties which are highly maintained. In their article, 

Bukowski and Werbinska-Wojciechowska (2025) introduce the theory of 

Maintenance 5.0 according to which the AI-related proactive maintenance may be not 

only more efficient in terms of assets functioning but also more humane and 

environmentally safe. Based on the findings from the empirical data, AI-assisted 

maintenance systems can potentially reduce the number of downtimes by 40 percent 

and expand the life cycle of the assets by 1520-years, which has a direct impact on the 

economic and environmental sustainability of the construction activity. 

Setyadi et al. (2025) emphasize that when it comes to the systems approach, the 

strategy of digital resilience should be coupled with the strategy of the circularity and 

localization of the location. Through this integration within the construction firms, 

sourcing of materials in a more sustainable way, the proximity of supply within the 

industry, and production planning that is responsive are possible. The use of fourth-

digital and AI forecasting tools has already shown a decrease in material waste ratios 

(approximately 18 25 ) that enhance the intentions towards sustainability and the 

ability to withstand supply disruptions. 

Despite the growing volume of research on the benefits of digital transformation and 

AI, the existing studies remain fragmented, with most of them focusing on the 

individual elements of the problem, i.e., financial performance, technological 

potential, or environmental impacts. The need of multidimensional assessment models 

that would address financial, social, and environmental sustainability of digitally 

enabled construction companies at the same time is mentioned by Morosan-Danila et 

al. (2025). Due to their econometric findings, digitally mature companies perform 22-

28 percent better than the less developed companies in composite sustainability 

indices. 

It is against this backdrop that this paper will propose a multi-dimensional analysis of 

the digital change and AI in promoting resilience and sustainability on construction 

firms. The study will focus on presenting a holistic image of the transforming 

performance of firms by the digital transformation that is AI-enabled and related to 

uncertainty and environmental constraint through the inclusion of technological, 

organizational, human, and sustainability aspect. It reacts to the literature calls to 

create more analytical frameworks that are able to reflect interactions between 

digitalization, resilience and sustainable development in the construction industry in a 
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more holistic way. 

 

Research Questions 

What is the effect of digital transformation and artificial intelligence adoption in 

increasing the resilience of construction companies to operational, economic, and 

environmental unpredictabilities? 

How can AI-based digital practices support the sustainability performance of 

construction companies? 

 

Research Objectives 
To investigate how digital transformation and artificial intelligence can enhance the 

resiliency of construction companies towards operational shocks and business 

uncertainties. 

To determine the importance of AI-oriented digital transformation in supporting 

sustainability outcomes among construction companies in the economic, social, and 

environmental levels. 

 

Literature Review 

Yuan et al. (2024) discuss the concept of the digital transformation in the construction 

industry through the prism of the system adaptation and state that transformation is 

not merely the process of introducing technologies to the industry, but also the 

process of reconfigurating the organizational processes, the systems of governance, 

and the systems of value creation. In the paper, they argue that the primary influences 

that can determine transformational outcomes are technology infrastructure, 

organizational learning, and external institutions pressure. It is worth marking that the 

authors mention that construction companies that start to integrate on the system level 

with digital demonstrate a higher adaptive capacity on unstable environments. The 

concept is particularly relevant to resilience, as it means that digital transformation 

increases the ability of a firm to react to disruptions, which improves the level of 

coordination, becomes more transparent and fast in its decision-making. However, the 

study largely speculates on the aspects of transformation processes and does not focus 

much on sustainability performance, a research gap between the relationship between 

digital adaptation and long-term environmental and social performance in the 

construction firms. 

The conversation is extended by Adejumobi (2023) who addresses the subject of AI-

based models of digital twins risk assessment in massive construction projects. The 

paper depicts the strength of AI-based digital twins present in the project in terms of 

real-time monitoring, predictive risk-taking, and scenario Decision Support in 

different phases. Digital twins reduce uncertainty and increase the continuity of a 

project by simulating project failures such as material delays or safety risks. In this 

paper, the necessity of AI in the context of operational resilience is identified, 

particularly in a complex construction environment. Nonetheless, advantages of 

resilience are described in a very eloquent manner, but the aspects of sustainability, 

e.g. carbon reduction or efficiency of resources are addressed as the by-product, 
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which is why the multidimensional character of the approach is justified to determine 

the mutual co-dependence of resilience and sustainability. 

In the case of the AI-dominated circumstances, Lei et al. (2023) investigate the impact 

of the digital transformation on the economy of the energy sector. They discover that 

the digital transformation significantly enhances the capacity of firms to absorb the 

economic shocks because of enhanced efficiency, capacity to innovate and resource 

allocation. Even though the sectoralization is in the energy, the implication can be 

applied to the construction industry where businesses are also exposed to similar 

capital intensity, and market volatility. The study proposes empirical evidence, based 

on which AI is a moderating variable, which increases the benefits of a positive effect 

of a digital transformation on resilience. However, economic performance is a major 

trend of the authors, and social and environmental sustainability are under explored, 

which is particularly relevant to the construction companies which operate under the 

increasing pressure of ESG. 

Mariani and Bianchi (2023) hypothesize the digital transformation within the context 

of dimensions, such as technological, organizational, institutional, and governance. 

Although the framework focuses on cities and innovation in the public sector, it has 

solid theoretical foundations in analyzing the construction firms operating in digitally 

enabled urban ecology. The authors mention that digital initiatives in the form of 

fragments do not guarantee the establishment of sustainable value unless 

institutionally aligned and strategically governed. This perspective is indispensable to 

construction firms since projects related to the digital transformation fail due to silo 

thinking. The study has a conceptual contribution, however, the study does not 

undergo empirical testing on the construction industry in the private sector, and thus 

there is a need to measure the outcomes of digital maturity and sustainability at the 

firm level. 

Zhang et al. (2024) investigate the relationship between enterprise change of digital 

intelligence, innovation resiliency, and the performance of the firm. Their mechanistic 

viewpoint reveals that AI-based intelligence systems will enhance the resilience to 

innovation through the ability to recombine knowledge faster and through adaptive 

learning. The study provides the quantitative information that the companies that 

employ AI analytics are better than the rest when the disruption occurs. The 

implication in the case of construction companies is that AI does not only lead to the 

operational effectiveness of any given company, but also increases the 

competitiveness of the company in the long term. However, the concept of 

sustainability is indirectly discussed through performance indicators which creates an 

illusion that the future research on the subject of resilience needs to be more directly 

exposed to the environmental and social measures. 

Motjolopane and Chanza (2023) consider the aspects of digital transformation that are 

relevant to the situation of SMEs in terms of their readiness to implement big data 

analytics and AI. The authors identify technological readiness, human capital, 

organizational culture, and data governance as the most crucial enablers in their work. 

The framework is particularly relevant when it comes to construction firms in the 

developing economies, where equal digital preparedness is still wanting, restricting 
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the application of AI. The authors emphasize that the digital transformation without 

skill development leads to the shallow implementation and minimal sustainable 

benefit. Despite the fact that the paper is a potent prism of readiness evaluation, this is 

more of a descriptive work, and is not an empirical research that can help trace the 

dimension of readiness to sustainability or resilience outcomes. 

In a DEMATEL-TAISM approach, Liu et al. (2023) consider the aspects that have 

contributed to the digital transformation in the construction business. Their findings 

identify leadership commitment, technological investment and external competitive 

pressure to be the most common cause factors. The input of the research to the 

methodology is that it has been able to give a mapping of causal relationships between 

drivers of transformation. It is important to note that it indicates that organizational 

inertia is the key cause of failure in transformation in construction companies. 

However, the study focuses on drivers, and does not give much information on how 

digital transformation can be translated to resilience or sustainability performance, 

hence justifies outcome-related empirical research. 

Nawaz and Suleman (2025) introduce a multidimensional scale of safety management 

at construction companies, where the digital tools play a key role in enhancing the 

safety resilience. Based on their results, the digital surveillance systems, AI-based 

threat detection and information-oriented safety cultures have a sense of meaning in 

minimizing the occurrence of accidents. The concept of resilience lays emphasis on 

safety resilience as a significant part of resilience within the entire organization. 

Though the idea of sustainability is not the general theme, improved safety 

performance is the by-product of social sustainability which means that AI-based 

safety systems can serve as the bridge between the resilience and sustainability 

objectives of construction companies. 

Both the manufacturing industry and the multidimensional path analysis of digital 

transformation by Luo (2025) show that the digital maturity positively affects the 

operational resiliency and the output of the innovations Even though the study is 

manufacturing-oriented in its nature, the analytical model can be used with the sphere 

of construction, and this applies to the automation of the processes and data 

correlation. The findings substantiate that the effects of digital transformation are non-

linear and mediate via the organizational capability. However, sustainability 

indicators remain marginal, which means that they need to introduce sector-specific 

ones, which would clearly indicate the level of ESG performance and sustainability. 

Shi et al. (2025) provide holistic multidimensional analysis of the value-generating 

processes of AI and describe the following forms as key guidance efficiency 

improvement, risk reduction, and strategic vision. Their study is empirically validated 

to demonstrate that the adoption of AI leads to greater resilience of firms during 

economic uncertainty. It is noteworthy that, the authors indicate that the usefulness of 

AI is maximized when it is included in broader digital transformation strategies as 

compared to its use in isolation. Despite the fact that the research has been conducted 

in the different industries, there has been a gap that should be addressed by 

construction specific research applications to facilitate sector specific research that are 

related to AI, resilience and sustainability. 

https://jmsrr.com/index.php/Journal/about


 

 

 

 

 
 

 
 563 

Online ISSN: 3006-2047 

Print ISSN: 3006-2039 
 

According to Florek-Paszkowska and Ujwary-Gil (2025), Digital-Sustainability 

Ecosystem has been proposed, which is a framework consisting of digital 

transformation and sustainable innovation. According to the authors, the digital 

technologies are the systemic enablers of sustainability in accordance with the 

economic growth and environmental responsibility, and social inclusion. This model 

is highly relevant to the construction firms that must surmount climatic regulations 

and stability problems. The model is nevertheless hypothetical and thus there is a need 

to test it in the real life construction process in establishing the degree to which AI-

based digital transformation enhances resilience and sustainability simultaneously. 

 

Research Methodology 

Research Philosophy 

The philosophy in the research is pragmatism research that recommends integration of 

objective quantification and subjective interpretation to show the multifaceted 

organizational phenomena. Digital transformation, artificial intelligence, resilience, 

and sustainability are multi-dimensional phenomena which cannot be exhaustively 

explained with the help of one mode of thought. The pragmatism provides the 

researcher with the capacity to ruminate about the practical implications and the real 

world implications and in this sense it would be quite suitable in construction industry 

research where managerial decisions, adoption of technological and subsequent 

performance are taken into account. This philosophy enables quantifying relationships 

between the quantitative data to the qualitative data to give an environment of 

findings in the realities in the industry. 

 

Research Approach 
The article adheres to the deductive research design as it employed the existing 

theoretical literature on the topic of digital transformation, AI-driven resilience and 

sustainable models to test the measurably empirical connections. In line with what 

earlier literature says, digital technologies and AI can enhance performance on 

resilience and sustainability in organizations. Based on these theoretical assumptions, 

a set of research questions and objectives are created and empirical evidence that 

verifies or not the correctness of these theoretical assumptions in the construction 

industry is considered. The deductive approach allows logical consistency and the 

research to be applicable in theory validation within a setting specific to the sector. 

 

Research Design 
It is a quantitative research design that will aid in a systematized assessment of the 

digital transformation and AI impact on the resilience and sustainability of the 

construction companies. The quantitative design is appropriate since it is applicable in 

the measurement of the relationship between variables, pattern of tests, and 

generalizable results. The research is cross-sectional because it will involve the 

capturing of data of the construction firms at various stages of digital maturity at a 

single point in time. Such design enables a comparison of firms, and it is possible to 

perform it at the frame of time and resources. 
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Research Strategy 
The method of research that will be employed in the study is a survey based research 

strategy. Structured questionnaires can help to get standardized data on rather large 

number of respondents and statistically compare and multidimensionally evaluate it. 

The survey plan is particularly applicable in investigating the organizational culture 

such as the AI utilization, digital readiness, the resiliency provisions, and 

sustainability programs. This strategy is also used to promote anonymity to ensure 

that the respondents are ready to provide true and fair data. 

 

Target Population and Sampling 
It focuses on individuals working in the construction companies, including project 

managers, engineers, digital transformation heads, sustainability managers, and top 

management employees. These individuals are so identified because they possess the 

pertinent knowledge on the topic of technological adoption and organizational 

performance. The purposive selection is applied to ensure that the respondents will 

have a direct exposure to digital tools or initiatives associated with AI. This approach 

renders the data gathered more pertinent and premium. The size of the sample will be 

determined by availability and statistical adequacy of sample to carry out descriptive 

and comparative analysis. 

 

Data Collection Instrument 

The data is collected through the use of a structured questionnaire depending on those 

constructs that are validated in the earlier study of the topic of digital transformation, 

AI, resilience, and sustainability. The questionnaire may be divided into the 

demographic section, aspects of digital transformation, the degree of application of AI, 

the signs of organizational resilience and the indicators of sustainability performance. 

The responses are rated based on the five-point Likert scale which would be strong 

disagreement to strong approval. Such scaling assists to conduct numerical analysis 

and comparison between variables and retain the clarity of respondents. 

 

Variables and Measurement 
Digital transformation is scaled in diverse levels, including technological 

infrastructure, data integration, and digital governance. Such indicators as AI-assisted 

decision-making, predictive analytics, and automation are used to evaluate artificial 

intelligence. The measures of organizational resilience are operational continuity, risk 

responsiveness and adaptive capacity and the measures of sustainability are economic 

efficiency, environmental responsibility and social performance. It is a 

multidimensional measurement technique that ensures complete measurement and the 

level of analytical rigor. 

 

Data Analysis Techniques 
Collected data are compared using the descriptive and inferential analysis by applying 

statistical tools. Descriptive analysis can summarize the characteristics of the 
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respondents and distributions of the variables, the process of which consists of 

percentages, ratios, and comparison tables. The comparative analysis will enable the 

examination of the discrepancy between the companies of the various digital maturity. 

To establish the strength and direction of the relationships between digital 

transformation, AI adoption, resilience, and sustainability results in the relevant cases, 

the correlation and regression are utilized. The results are more readable and 

interpretable with the help of table presentation. 

 

Reliability and Validity 
Cronbach alpha coefficients are employed in the measurement of internal consistency 

of the measurement scales in order to be reliable. Scales values of over acceptable 

levels are indicative of scale reliability. The correspondence with the existing 

literature and professional analysis of the contents of the questionnaires will be the 

means of achieving the content validity. The construct validity will be attained by 

using the already tested indicators and by sticking to the theoretical frameworks that 

are addressed in the literature review. 

 

Ethical Considerations 
This is a very ethical way of conducting research. All the respondents agree to 

participate, with an informed consent. The anonymity and privacy will be ensured and 

no personal identifications will be acquired. Information will be used only in 

academic contents and maintained well to make sure that they are not accessed by un-

trained personnel. These will ensure that ethical principles of research are followed 

and the respondents become confident in the research. 

 

Results and Analysis 

Demographic Profile of Respondents 

A total of 150 valid responses were analyzed for this study, representing professionals 

from construction firms with varying levels of digital maturity. Of the respondents, 42% 

(n=63) were project managers, 28% (n=42) engineers, 18% (n=27) senior 

management personnel, and 12% (n=18) sustainability or digital transformation 

officers. In terms of experience, 36% had 5–10 years of industry experience, 44% had 

10–20 years, and 20% had more than 20 years. Firm size distribution showed 38% 

large firms, 34% medium-sized firms, and 28% small firms, ensuring balanced 

representation across organizational scales. 

 

Table 4.1: Respondent Demographics 

Category Frequency Percentage 

Project Managers 63 42% 

Engineers 42 28% 

Senior Management 27 18% 

Digital/Sustainability Officers 18 12% 

Total 150 100% 
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Level of Digital Transformation Adoption 

Results indicate that digital transformation adoption among construction firms is 

moderate to high. Approximately 46% of firms reported a high level of digital 

integration, 34% indicated a moderate level, while 20% remained at a low adoption 

stage. Technologies most frequently adopted included Building Information 

Modelling (BIM) (68%), cloud-based project management systems (61%), and data 

analytics platforms (49%). This distribution highlights a gradual but uneven digital 

transition across the sector. 

 

Table 4.2: Digital Transformation Adoption Levels 

Adoption Level Firms Percentage 

High 69 46% 

Moderate 51 34% 

Low 30 20% 

Total 150 100% 
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Extent of Artificial Intelligence Utilization 

AI utilization was assessed across automation, predictive analytics, and decision-

support systems. Findings show that 52% of firms actively employ AI-driven tools, 31% 

use AI on a limited basis, and 17% reported no AI adoption. Predictive scheduling 

and cost forecasting were the most common AI applications (57%), followed by 

safety risk analytics (44%) and maintenance optimization systems (39%). The ratio of 

AI-enabled firms to non-enabled firms stands at 5:3, indicating growing but 

incomplete penetration. 

Table 4.3: AI Application Areas in Construction Firms 

AI Application Area Percentage of Firms 

Predictive Scheduling & Costing 57% 

Safety Risk Analytics 44% 

Maintenance Optimization 39% 

Design Automation 33% 
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Impact of Digital Transformation on Organizational Resilience 

Digital transformation demonstrates a strong positive relationship with organizational 

resilience. Firms with high digital adoption reported 72% operational continuity 

during disruptions compared to 41% among low-adoption firms. Adaptive response 

speed improved by 38%, while project recovery time reduced by 29%. These results 

confirm that digitally mature firms exhibit superior resilience capabilities. 

 

Table 4.4: Comparison of Resilience Outcomes by Digital Maturity 

Resilience Indicator High Digital Firms Low Digital Firms 

Operational Continuity 72% 41% 

Risk Response Speed 68% 37% 

Recovery Efficiency 71% 42% 

 

 
 

Role of AI in Enhancing Sustainability Performance 

AI adoption significantly enhances sustainability performance across environmental, 

economic, and social dimensions. Firms utilizing AI reported 31% reduction in 

material waste, 27% improvement in energy efficiency, and 22% cost optimization 

compared to non-AI firms. Social sustainability indicators, including worker safety 

and decision transparency, improved by 19%. The findings suggest AI acts as a 

multiplier for sustainability outcomes when embedded within digital systems. 

 

Table 4.5: Sustainability Performance Comparison (AI vs Non-AI Firms) 

Sustainability Dimension AI-Enabled Firms Non-AI Firms 

Environmental Efficiency 69% 42% 

Cost Sustainability 64% 40% 

Social Responsibility 61% 45% 
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Multidimensional Assessment of Resilience and Sustainability 

A composite Digital Resilience and Sustainability Index (DRSI) was developed using 

weighted dimensions: digital capability (0.35), AI integration (0.30), resilience 

mechanisms (0.20), and sustainability practices (0.15). Results show that 48% of 

firms scored in the high-performance range, 37% in the medium range, and 15% in 

the low range. Firms scoring above 70 on the index demonstrated consistent project 

delivery, reduced emissions, and stronger stakeholder confidence. 

 

Table 4.6: DRSI Score Distribution 

Score Range Firms Percentage 

High (≥70) 72 48% 

Medium (50–69) 56 37% 

Low (<50) 22 15% 
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Comparative Analysis Across Firm Sizes 

Large firms outperformed medium and small firms across all dimensions. Large firms 

achieved an average DRSI score of 74, compared to 62 for medium firms and 51 for 

small firms. However, medium-sized firms showed faster AI adoption growth rates 

(18%) than large firms (12%), indicating agility advantages despite resource 

constraints. 

 

Table 4.7: DRSI Comparison by Firm Size 

Firm Size Average DRSI Score 

Large Firms 74 

Medium Firms 62 

Small Firms 51 
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Summary of Key Results 

Overall, results confirm that digital transformation and AI significantly enhance 

resilience and sustainability in construction firms. Firms with integrated digital–AI 

ecosystems consistently outperform others in operational continuity, environmental 

efficiency, and cost resilience. However, disparities across firm sizes highlight the 

need for scalable digital strategies and policy support to ensure inclusive 

transformation across the construction sector 

 

Discussion  

The findings of the paper are empirically well-founded into the growing scholarly 

consensus that the digital transformation and artificial intelligence are the most 

essential of the enabling factors to resilience and sustainability in among the 

construction companies that are operating in increasingly unstable environments. The 

results show that the more digitally mature companies would always outperform their 

less digitally mature companies in continued existence functioning and ability to 

adjust performance and adaptability. Such is aligned with the system adaptation 

perspective that does not only view digital transformation as the implementation of 

technology but an organizational possibility that enhances the responsiveness to 

external shocks. The strategic significance of the integrated digital infrastructures in 

mitigating risks of disruption is demonstrated by the 72-41% continuity of highly and 

low-adoption digitalised firms respectively. 

It seems that the role of artificial intelligence is very significant in increasing the 

benefits of digital transformation. The analysis reveals that AI-enabled companies 

achieved high gains in the predictive accuracy, resource optimization, and the speed 

of the decision and the resultant sustainability transformations in the forms of the 

material waste reduction and energy conservation. These findings are corroborated by 

earlier arguments that AI becomes a process of value creation because of the 

40% 

33% 

27% 
Large Firms

Medium Firms

Small Firms

https://jmsrr.com/index.php/Journal/about


 

 

 

 

 
 

 
 572 

Online ISSN: 3006-2047 

Print ISSN: 3006-2039 
 

conversion of data into actionable intelligence. The fact that the sustainability 

indicators have increased also suggests that the AI-based analytics will enable the 

construction companies to focus on the economic performance in the context of 

environmental sustainability, which could be considered as evidence that AI is the key 

to the sustainable industrial architecture. It is significant to note that even the use of 

AI is not a sufficient measure per se and its success must be implemented to the 

introduction in greater digital ecosystems. 

The list of the interdependence between the digital capability, AI integration, 

resilience mechanisms, and sustainability practices is also further highlighted in the 

multidimensional assessment framework also utilized in this research. The companies 

which ranked high in the composite index were further not only technologically 

developed but were also strategic in aligning the digital tools with the organizations 

objectives. This helps the argument of resilience as an active outcome of lifelong 

learning and adapting and not a predetermined trait. The implications of the weighted 

index scores include that the digital capability and AI integration will be important in 

reflecting on more than half of the resilience and sustainability performance, and 

hence is a key determining factor of defining the result of firms in the construction 

industry. 

Among the contributions made by the research is that it has been carried out on 

comparative analysis depending on the size of the firm. Despite the best performance 

of large firms, medium-sized firms exhibited a greater degree of agility to the 

adoption of AI, which is a marker of their capacity to develop fast even when their 

resources are limited. This observation counters the fact that digital leadership is only 

specific to the size of the organization. Instead, it suggests that the strategic intent and 

adaptive culture can partially bridge the gap in the lack of the financial or 

technological resources. Nevertheless, small businesses are lagging behind, and a cost, 

skills, and availability of advanced digital infrastructure are reported to be one of the 

hindrances. The differences underscore the significance of scalable digital solutions 

and policy-specific interventions in promoting an inclusive digital transformation in 

the construction industry.. 

The outcomes of the resilience that were encountered in this study also reflect the 

enhanced importance of the data-based risk management. Companies that are digitally 

mature reported a higher response time and reduced recovery time, meaning that 

situational awareness when it comes to crisis is enhanced using real-time data 

analytics and AI-based prediction. This can be done in connection with the increased 

range of literature on cyber-physical systems and the Industry 5.0 that explores the 

interaction of human judgment and smart technologies in order to develop resilient 

and adaptable organizational systems. The findings demonstrate that the resilience of 

the construction businesses is increasing so intensively in terms of their abilities to 

adopt the digital intelligence in lieu of the conventional methods of risk mitigation. 

Basing on the sustainability, the results indicate that both digital transformation and 

AI positively contribute to all three measures of sustainability i.e. environmental, 

economic, and social. Ecological improvement, such as waste reduction and energy 

savings, was particularly elevated in the example of AI-powered businesses, which 
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presupposes that smart optimization devices can aid in reducing the ecological 

footprint of the construction process to a significant level. The improvement of the 

economic sustainability became possible with the help of cost predictability and 

efficiency gains, and the improvement of the social aspect was observed because of 

the growth of the safety monitoring and the open decision-making. These multi-

dimensional advantages are the push behind the argument that sustainability is a 

product of the technological, organizational, and strategic alignment and not a goal 

unto itself. 

The other critical governance and leadership role in digital investments is also raised 

in the study. Those companies that put significant energy in the form of leadership by 

digital transformation had more opportunities of deploying AI solutions in a strategic 

and thus better score on resilience and sustainability. This fact proves the point that 

the digital transformation process is a management and cultural process, but not a 

technological kind. Without an efficient governance system and the absence of a 

digital vision, the potential advantages of AI and digital tools may be underutilized. 

In spite of these contributions, the findings also indicate that the digital and AI 

implementation in building companies remains a magnificent challenge. Data security, 

interoperability, and workforce preparedness remain especially a point of concern 

particularly to companies that are in the initial stages of digital transformation. These 

problems highlight the need to keep on enhancing skills and the adoption of universal 

digital standards that will ensure the future sustainability. Moreover, the lack of 

equilibrium in terms of digital capabilities between the companies is another reason 

why the market forces may not be effective enough to introduce the change across the 

sector and this underlies the assumption that the industry-wide workings and the 

presence of favourable regulatory frameworks are required. 

Overall, the discussion reveals that digital transformation and AI can be considered 

the principle values of the resilience and sustainability of construction companies in 

the context of the multi-dimensional approach and the relative correspondence. As it 

is evidenced, the companies, which are able to intertwine digital technologies and 

organizational operations and human knowledge to ensure success are in a better 

position to endure disruptions, meet sustainability objectives, as well as competitive 

advantage. This study is a contribution towards a more sophisticated understanding of 

how the construction companies can cope with the challenges of the digital age and, at 

the same time, continue with the long-term sustainable developmental goals. 

 

Conclusion 

In this paper, a multi-dimensional assessment of digital transformation and artificial 

intelligence as resilience and sustainability in the construction companies will be 

provided. The findings confirm that highly digital businesses and those that have 

adopted AI systems are far more resilient in their business, adaptive, and sustainable 

in their performance. Digital transformation enhances real time visibility, process and 

data-driven decision making, whereas AI enhances predictive analytics, risk, and 

resource optimization. All these capabilities reduce the influence of the disruptions, 

https://jmsrr.com/index.php/Journal/about


 

 

 

 

 
 

 
 574 

Online ISSN: 3006-2047 

Print ISSN: 3006-2039 
 

increase the rates of the recoveries, and provide a possibility of sustainable 

development of the environment and economy in the long-term. 

The results also show that resilience and sustainability is not an outcome of using 

technologies solely but is implemented through the strategic alignment of the digital 

tools and organizational structure and leadership commitments. Large corporations 

experience the benefits of scale and the strength of investments, but the medium-sized 

ones can be described by the high level of responsiveness to AI-driven solutions. 

However, digital inequality in the construction industry is still highlighted by the fact 

that the smaller companies also face structural barriers. Overall, the paper concludes 

that digital transformation and AI are two main enablers of resilient and sustainable 

construction ecosystems when integrated into an integrated governance and 

capabilities system. 

 

Recommendations 

Strategic Integration of AI and Digital Systems 
Construction firms should employ AI solutions to implement enterprise-wide digital 

transformation strategies and not the independent technologies. Using AI tools in the 

primary business processes enhances the predictive accuracy, sustainability of the 

operations, and results. 

 

Leadership-Driven Digital Governance 
The top management should be the first to encourage the digital transformation 

process by establishing an appropriate governance structure, performance metrics and 

accountability systems that will promote the appropriate utilization of technology. 

 

Capacity Building and Workforce Upskilling 
To enhance the digital literacy and AI-related skills of the professionals in the 

construction industry, one should introduce continuous training that will assist in 

breaking the resistance to change and utilizing the technologies more effectively. 

 

Scalable Digital Solutions for SMEs 
Stakeholders and policymakers within the industry ought to promote the small and 

medium size construction companies to embrace affordable yet modular digital 

platforms to reduce the barriers to its adoption and create an inclusive resiliency. 

 

Data Security and Interoperability Standards 
Standardized digital architectures and qualified cybersecurity structures should be 

embraced by firms to guarantee safe data exchange, system integration, and sustained 

business continuity. 

 

Sustainability-Oriented Digital Metrics 
The construction companies would need to include AI-facilitated sustainability 

indicators, such as carbon intensity, waste reduction, and energy efficiency, in their 

performance observation and judgment frameworks. 
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Collaborative Industry Ecosystems 
To enhance the pace of innovation, best practice and create sector-wide digital 

resilience, cross-sector collaboration between technology providers, regulators, and 

construction firms should be encouraged. 

 

REFRENCES 

Yuan, M., Zang, W., Li, L., & Yi, Z. (2024). Unveiling the Multifaceted Driving 

Mechanism of Digital Transformation in the Construction Industry: A System 

Adaptation Perspective. Systems, 13(1), 11. 

Adejumobi, A. M. AI-DRIVEN DIGITAL TWIN RISK ASSESSMENT MODELS 

FOR ENHANCING RESILIENCE IN MULTI-PHASE LARGE-SCALE 

CONSTRUCTION ENGINEERING PROJECTS. International Journal Of 

Engineering Technology Research & Management (IJETRM). 

2023Nov21, 7(11), 125-44. 

Lei, Y., Liang, Z., & Ruan, P. (2023). Evaluation on the impact of digital 

transformation on the economic resilience of the energy industry in the context 

of artificial intelligence. Energy Reports, 9, 785-792. 

Mariani, I., & Bianchi, I. (2023). Conceptualising digital transformation in cities: A 

multi-dimensional framework for the analysis of public sector 

innovation. Sustainability, 15(11), 8741. 

Zhang, G., Wang, X., Xie, J., & Hu, Q. (2024). A mechanistic study of enterprise 

digital intelligence transformation, innovation resilience, and firm 

performance. Systems, 12(6), 186. 

Motjolopane, I., & Chanza, M. (2023). Digital transformation dimensions for 

evaluating SMEs' readiness for big data analytics and artificial intelligence: A 

review. International Journal of Research in Business & Social Science, 12(7). 

Liu, H., Yu, H., Zhou, H., & Zhang, X. (2023). Research on the influencing factors of 

construction enterprises’ digital transformation based on DEMATEL-

TAISM. Sustainability, 15(12), 9251. 

Nawaz, D., & Suleman, M. (2025). A Comprehensive Approach to Safety 

Management: Developing a Multi-Dimensional Scale for Construction Firms. 

Luo, M. (2025). A Multidimensional Path Analysis of Digital Transformation in 

Fujian's Manufacturing Sector. Pacific International Journal, 8(2), 124-132. 

Shi, Y., Wu, T., Qin, C., & Liu, B. (2025). The value-creating potential of AI: A 

multi-dimensional analysis of effects and mechanisms. International Review 

of Financial Analysis, 104694. 

Florek-Paszkowska, A., & Ujwary-Gil, A. (2025). The Digital-Sustainability 

Ecosystem: A conceptual framework for digital transformation and sustainable 

innovation. Journal of Entrepreneurship, Management and Innovation, 21(2), 

116-137. 

Shofiullah, S. (2025). AI-Orchestrated Cyber-Physical Systems For Sustainable 

Industry 5.0 Manufacturing And Supply Chain Resilience. ASRC Procedia: 

Global Perspectives in Science and Scholarship, 1(01), 1278-1315. 

https://jmsrr.com/index.php/Journal/about


 

 

 

 

 
 

 
 576 

Online ISSN: 3006-2047 

Print ISSN: 3006-2039 
 

Cui, J. Green Economic Policy Uncertainty, Digital Transformation, and Construction 

Firm Performance: The Moderating Role of Human-AI Interaction. 

Almulhim, A. I., & Yigitcanlar, T. (2025). Understanding smart governance of 

sustainable cities: A review and multidimensional framework. Smart 

Cities, 8(4), 113. 

Setyadi, A., Pawirosumarto, S., & Damaris, A. (2025). Rethinking Sustainable 

Operations: A Multi-Level Integration of Circularity, Localization, and Digital 

Resilience in Manufacturing Systems. Sustainability, 17(15), 6929. 

Ajide, S. (2025). AI-driven optimization of sustainable infrastructure: Integrating 

machine learning and ESG metrics for resilient systems. International 

Research Journal of Modernization in Engineering Technology and 

Science, 7(9), 1303-1313. 

Bukowski, L., & Werbinska-Wojciechowska, S. (2025). Towards maintenance 5.0: 

resilience-based maintenance in AI-driven sustainable and human-centric 

industrial systems. Sensors, 25(16), 5100. 

Mondal, S., Das, S., & Vrana, V. G. (2024). Exploring the Role of Artificial 

Intelligence in Achieving a Net Zero Carbon Economy in Emerging 

Economies: A Combination of PLS-SEM and fsQCA Approaches to Digital 

Inclusion and Climate Resilience. Sustainability, 16(23), 10299. 

Morosan-Danila, L., Grigoras-Ichim, C. E., Jeflea, F. V., Filipeanu, D., & Tugui, A. 

(2025). Assessing the Sustainability of Construction Companies in the Digital 

Context: An Econometric Approach Based on Financial, Social, and 

Environmental Indicators. Sustainability, 17(10), 4744. 

Ong, M., Peh, L. C., & Fariq, N. (2022). Driving digital transformation in the built 

environment industry: a proposed holistic digital transformation framework 

(HDTF) in cost management. Disruption and Transformation in the Built 

Environment. 

 

 

 

 

 

https://jmsrr.com/index.php/Journal/about

