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ABSTRACT 

The construction industry in India, a key driver of economic growth contributing significantly to GDP and 

employment, faces persistent issues such as project delays, cost overruns, labour shortages, safety concerns, and 

low productivity. Artificial Intelligence (AI) offers transformative potential through applications in project 

management, predictive analytics, design optimization, risk assessment, safety monitoring, and supply chain 

management. With 54% of Indian construction firms already adopting AI and ML as of recent reports, India 

leads in digital adoption within the sector regionally. Supported by government initiatives like the National 

Strategy for Artificial Intelligence and the India AI Mission, the sector is poised for rapid growth. This paper 

examines key opportunities, major challenges, and future prospects, highlighting pathways for sustainable and 

efficient infrastructure development. 

Keywords: Artificial Intelligence, Construction Industry India, Project Management, Predictive Analytics, 

Digital Transformation, Smart Cities, Industry 4.0. 

INTRODUCTION 

India’s construction sector is one of the largest globally, fueled by massive infrastructure projects, urbanization, 

smart cities initiatives, and housing demands. However, it remains fragmented, labour-intensive, and plagued by 

inefficiencies. AI, encompassing machine learning, deep learning, computer vision, NLP, and generative models, 

can address these by enabling data-driven decisions, automation, and optimization. 

Global AI in construction market growth is robust, with Asia-Pacific (including India) showing strong 

momentum due to large-scale projects and policy support. India’s market is projected to expand significantly, 

aligned with national goals for sustainable development. 

CURRENT STATE AND OPPORTUNITIES 

Adoption Trends 

Recent data indicates high adoption: 54% of Indian firms use AI/ML, outperforming many global peers in areas 

like IoT, sensors, and BIM integration. Large enterprises and infrastructure projects lead, with applications in 

planning, monitoring, and risk management. 

Key Applications and Opportunities 

Integrating Generative AI with Building Information Modelling (BIM) fundamentally redefines project planning 

and design by automating clash detection, conducting advanced scenario simulations, and optimizing structural 

blueprints before ground is broken. This front-end accuracy feeds directly into predictive analytics, where 

historical and real-time data—ranging from volatile supply chains to shifting climate patterns—are synthesized 

to accurately forecast material needs, mitigate risks, and prevent costly schedule delays and budget overruns. On 

the active job site, safety and quality operations are heavily reinforced by autonomous drones and computer 

vision systems that monitor PPE compliance, run structural inspections, and identify defects early in high-risk 

environments. 
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Simultaneously, supply chain and resource management algorithms streamline complex logistics, inventory 

levels, and labor allocation to keep projects moving leanly. These interconnected systems culminate in 

sustainability and smart infrastructure initiatives; by utilizing real-time digital twins, developers can create 

energy-efficient designs that seamlessly align with large-scale national objectives like the AMRUT and Smart 

Cities Missions. Ultimately, the automation of repetitive administrative tasks and tight robotics integration drive 

immense productivity gains, yielding substantial $15% - 40% efficiency improvements in highly optimized 

environments. 

Area Adoption/Impact (%) 

AI/ML Adoption by Indian Firms 54 

Productivity Improvement 40 

Cost Reduction Potential 30 

Safety Improvement 35 

Project Planning Accuracy 45 

Resource Optimization 38 

Sustainability Benefits 32 

Challenges 

Despite progress, several barriers hinder widespread adoption: 

High Implementation Costs: Expensive hardware, software, maintenance, and integration with legacy systems. 

Skill Gaps and Talent Shortage: Lack of AI expertise in the workforce; resistance to change and fear of job 

displacement. 

Data Quality and Availability: Fragmented, poor-quality data from sites; integration challenges across 

stakeholders. 

Regulatory and Ethical Issues: Limited frameworks for data privacy, bias, cybersecurity, and liability. Slow 

standardization. 

Infrastructure and Awareness: Uneven digital maturity, especially among SMEs; concerns over ROI and 

cybersecurity. 

Fragmented Industry: Many small players, cultural resistance, and project-specific uniqueness limit scalability. 

BENEFITS 

Efficiency and Cost Savings: Reduced rework, better resource allocation, 15-40% potential improvements in 

productivity and cost control. 

Risk Mitigation: Early issue detection, proactive safety, delay/overrun prediction. 

Collaboration: Real-time stakeholder access, improved decision-making. 

Sustainability: Waste minimization, energy optimization, alignment with SDGs. 

ROI for Infrastructure: Public sector gains of 20-30% in capital/operational efficiency 
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DIGITAL TWINS IN INDIA: OPPORTUNITIES AND PROSPECTS 

Driven by a massive infrastructure push, India has created highly fertile ground for the deployment of Digital 

Twins (DTs). This transformation is heavily propelled by strategic government initiatives, with key think tanks 

laying down frameworks for widespread Building Information Modeling (BIM) and DT adoption alongside 

targeted policy pushes to elevate industry awareness. In terms of urban applications, major cities like Pune are 

already deploying digital twins for advanced growth modeling, while massive economic corridors like the Delhi-

Mumbai route, alongside modern airports and highways, present prime real estate for implementation.  

The true power of these systems emerges when integrated with AI, combining real-time spatial twins with 

predictive models to accurately forecast costs and project delays. While India faces market-specific challenges 

such as fragmented data, distinct skill gaps, and uneven digital maturity across states—these hurdles are strongly 

offset by a booming domestic tech talent pool and a vibrant startup ecosystem. Looking toward the future 

outlook, DTs are projected to reach widespread adoption by 2030, serving as a core pillar for the Viksit Bharat 

vision and national sustainability goals. Crucially, the momentum from public-private partnerships combined 

with the India AI Mission will be vital to accelerating the high-performance compute infrastructure and rapid 

skilling required to meet this demand. 

FUTURE PROSPECTS 

Driven by a projected compound annual growth rate (CAGR) exceeding 25% for AI in the construction sector, 

India is on the brink of a profound structural transformation. This rapid acceleration is heavily backed by the 

government’s India AI Mission, which targets key pillars such as compute power, innovation ecosystems, 

datasets, applications, and skilling to catalyze progress. As these initiatives mature, the industry will see 

widespread adoption of advanced digital twins, autonomous field equipment, and AI-driven sustainable 

development practices.  

This trajectory converges on Construction 4.0, merging artificial intelligence with IoT networks, 5G 

connectivity, and site-level robotics while scaling dedicated skilling programs to build widespread AI literacy 

across the workforce. Looking outward, this evolution positions the nation to export tailor-made, cost-efficient 
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AI solutions to the Global South, firmly establishing India as a global "AI Garage." By the 2030–2035 horizon, 

this technological framework is poised to drastically reduce project delays, elevate workplace safety, and serve 

as a cornerstone in achieving net-zero infrastructure goals. 

CONCLUSION 

AI represents a pivotal opportunity for modernizing India’s construction industry, driving efficiency, 

sustainability, and competitiveness. While challenges like costs and skills persist, proactive policy, investment, 

and collaboration can unlock substantial economic and social benefits. Strategic adoption will be crucial for 

realizing India’s infrastructure ambitions and global leadership in AI applications. 

REFERENCES  

1. Adebayo, Y., et al. (2025). Artificial intelligence in construction project management. Digital, 5(3), 26. 

MDPI. Comprehensive synthesis of 135 articles, with strong Asia-Pacific focus. 

2. Egwim, C.N.; Alaka, H.; Toriola-Coker, L.O.; Balogun, H.; Sunmola, F. Applied artificial intelligence for 

predicting construction projects delay. Mach. Learn. Appl. 2021, 6, 100166. 

3. Kulkarni, P.; Londhe, S.; Deo, M. Artificial Neural Networks for Construction Management: A Review. J. 

Soft Comput. Civ. Eng. 2017, 1, 70–88.  

4. Egwim, C.N.; Egunjobi, O.O.; Gomes, A.; Alaka, H. A Comparative Study on Machine Learning 

Algorithms for Assessing Energy Efficiency of Buildings. In Machine Learning and Principles and Practice 

of Knowledge Discovery in Databases. ECML PKDD 2021; Communications in Computer and 

Information Science; Springer: Cham, Switzerland, 2021; Volume 1525, pp. 546–566.  

5. Zhang, R.; Li, D. Development of risk assessment model in construction project using fuzzy expert system. 

In Proceedings of the 2nd IEEE International Conference on Emergency Management and Management 

Sciences, Beijing, China, 8–10 August 2011; pp. 866–869.  

6. Egwim, C.N.; Alaka, H.; Toriola-Coker, L.O.; Balogun, H.; Ajayi, S.; Oseghale, R. Extraction of 

underlying factors causing construction projects delay in Nigeria. J. Eng. Des. Technol. 2021, 21, 1323–

1342.  

7. Bajpai, A.; Misra, S.C. Identifying Critical Risk Factors for Use of Digitalization in Construction Industry: 

A Case Study. In Proceedings of the 2020 IEEE India Council International Subsections Conference 

(INDISCON), Visakhapatnam, India, 3–4 October 2020; pp. 124–128. 

8. Abioye, S. O., Oyedele, L. O., Akanbi, L., Ajayi, A., Delgado, J. M. D., Bilal, M., Akinade, O. O., & 

Ahmed, A. (2021). Artificial intelligence in the construction industry: A review of present status, 

opportunities and future challenges. Journal of Building Engineering, 44, 103299. 

https://doi.org/10.1016/j.jobe.2021.103299  

9. Regona, M., Yigitcanlar, T., Xia, B., & Li, R. Y. M. (2022). Opportunities and adoption challenges of AI 

in the construction industry: A PRISMA review. Journal of Open Innovation: Technology, Market, and 

Complexity, 8(1), 45. https://doi.org/10.3390/joitmc8010045  

10. Ibitoye, N. S., Abass, O. K., Onabote, E. J., Kolawole, A., & Daser-Adams, J. L. (2025). Artificial 

Intelligence in the Construction Industry: A Systematic Review of Emerging Opportunities and Prevailing 

Challenges. NIPES Journal of Science and Technology Research.  

11. Tiwari, A., & Hussain, A. (2025). Exploring artificial intelligence applications in construction using a black 

grey white box approach for predicting project schedule performance in India. Discover Computing, 28, 

295.  

12. Ghimire, P., Kim, K., & Acharya, M. (2023). Generative AI in the construction industry: Opportunities 

and challenges. arXiv Preprint arXiv:2310.04427.  

13. Taiwo, R., Bello, I. T., Abdulai, S. F., Yussif, A. M., Salami, B. A., Saka, A., & Zayed, T. (2024). Generative 

AI in the construction industry: A state-of-the-art analysis. arXiv Preprint arXiv:2402.09939.  

14. Love, P. E. D., Fang, W., Matthews, J., Porter, S., Luo, H., & Ding, L. (2022). Explainable Artificial 

Intelligence: Precepts, Methods, and Opportunities for Research in Construction. arXiv Preprint 

arXiv:2211.06579.  

http://www.rsisinternational.org/
https://doi.org/10.1016/j.jobe.2021.103299
https://doi.org/10.3390/joitmc8010045


Page 593 
www.rsisinternational.org 

INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,  

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) 

                            ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XV, Issue VI, June 2026 

  

15. Saka, A., Taiwo, R., Saka, N., Salami, B., Ajayi, S., Akande, K., & Kazemi, H. (2023). GPT Models in 

Construction Industry: Opportunities, Limitations, and a Use Case Validation. arXiv Preprint 

arXiv:2305.18997.  

16. NITI Aayog. (2024). IndiaAI and AI for Viksit Bharat Reports. These reports discuss AI adoption, talent 

development, infrastructure needs, and the economic impact of AI in India. AI could contribute 

significantly to India's GDP by 2035.  

17. Recent Indian construction-sector adoption examples show AI being used for project management, quality 

inspection, safety analytics, delay prediction, procurement optimization, and smart building management. 

http://www.rsisinternational.org/

