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ABSTRACT

The integration of Artificial Intelligence (Al) in defence project management represents a paradigm shift for Indian
Public Sector Undertakings (PSUs), offering unprecedented opportunities while presenting significant challenges.
This study examines the current state of Al adoption in Indian defence PSUs, analyzing challenges related to
technology implementation, resource allocation, and organizational readiness, while evaluating opportunities for
enhanced Al integration. Through comprehensive mixed-methods analysis of 12 major defence PSUs including HAL,
BEL, and DRDO subsidiaries, utilizing secondary data from 2019-2024, statistical analysis, and comparative
assessment of Al implementation patterns. The research tests four hypotheses regarding funding constraints, talent
migration impacts, bureaucratic barriers, and partnership effectiveness in Al adoption. Findings reveal that while
India allocated 3621,940 crore for defence in 2024-25, only 3.84% was designated for R&D activities. The analysis
indicates 79.2% of defence production is PSU-dominated, yet Al implementation remains nascent with annual
spending of $50 million versus China's $1.6-2.7 billion. Key challenges include talent migration (200+ engineers from
HAL in 2022-24), inadequate infrastructure, and bureaucratic delays, while opportunities exist through DAIPA
initiatives, 75 Al technologies launched in 2022, and strategic partnerships. Successful Al integration requires 300%
funding increase, enhanced public-private partnerships, streamlined governance, and comprehensive workforce
development to maintain competitive advantage in global defence markets.
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1. Introduction

India is just starting to use artificial intelligence for
national-defence purposes, but it plans to increase
these capabilities by working with domestic industry
and through burgeoning overseas partnerships. The
defence sector globally is experiencing a technological
revolution, with Artificial Intelligence (Al) emerging
as a critical force multiplier that promises to transform
traditional project management paradigms. Indian
Public Sector Undertakings (PSUs) in the defence
sector, which have been the backbone of India's
defence manufacturing ecosystem, now face the
imperative of integrating Al technologies to maintain
their competitive advantage and operational
effectiveness [1]. According to the Ministry of
Defence, of the overall value of output in FY 2023—
2024, PSUs contributed around 79.2%, while the
private sector provided 20.8%. This dominant position
of PSUs in India's defence landscape makes their Al
transformation crucial for the nation's strategic
autonomy and technological advancement. The
traditional project management approaches in defence

PSUs, characterized by rigid hierarchical structures
and lengthy procurement cycles, are increasingly
being challenged by the dynamic requirements of
modern warfare and the need for rapid technological
adaptation.

In 2019, a Defence Al Project Agency (DAIPA) and a
Defence Al Council (DAIC) were established by the
task force's recommendations. These institutional
frameworks represent India's commitment to
systematic Al integration in defence operations [2].
However, the journey towards comprehensive Al
adoption in defence project management is fraught
with complexities that require careful analysis and
strategic planning. The significance of this
transformation becomes evident when considering
global trends. An October 2021 report published by the
Centre for Security and Emerging Technology (CSET)
at Georgetown University estimated that the PLA was
spending between $1.6 billion and $2.7 billion on Al
research and procurement per year, which is
approximately equivalent to that of the U.S. military.
In contrast, according to the Delhi Policy Group, the
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Indian military is allocating approximately US$50
million for AI spending each year. This research
examines the dual nature of Al integration in Indian
defence PSUs — the promising opportunities it presents
and the formidable challenges it poses. By analyzing
current capabilities, identifying bottlenecks, and
exploring strategic pathways, this study aims to
provide actionable insights for policymakers, defence
administrators, and technology strategists involved in
India's defence modernization efforts [3].

2. Literature Review

The existing literature on Al in defence project
management reveals a rapidly evolving landscape with
significant implications for organizational
transformation. According to the research and
advisory company Gartner, by 2030, up to 80 per cent
of project management tasks could be run by Al,
powered by big data, machine learning (ML), and
natural language processing [4]. This projection
underscores the transformative potential of Al in
reshaping project management practices across
industries,  including  defence.  International
experiences provide valuable insights into Al adoption
challenges and opportunities. Al is not a military plug-
and-play technology. Some basic applications may fit
into this category [5]. Still, the Indian military must
improve its data management and network systems,
build acceptable organizational structures, and
comprehensively prepare its staff to utilize Al. This
observation highlights the complexity of Al
integration beyond mere technology acquisition.
Research on project management effectiveness reveals
critical success factors that are particularly relevant for
Al implementation [6]. According to project
management success statistics, the project success rate
has been improving over the years. In 2016, 62% of
projects met the original business goals and only 50%
were completed within the set budget. In 2018, these
numbers went up to 70% and 60%, respectively.
However, the percentage of projects that fail is fairly
high—a whopping 70% of all projects fail to deliver
what was promised to customers [7].

The specific context of defence PSUs adds layers of
complexity to Al adoption. The Defence Ministry has
made an Artificial Intelligence (Al) roadmap for each
Defence Public Sector Undertakings (DPSUs), under
which 61 defence specific projects have been
identified for development. Out of these 61 projects,
26 have been completed by the defence PSUs. This
data indicates progress but also highlights the
substantial work remaining. Studies on organizational
readiness for Al adoption emphasize the importance of
cultural transformation [8]. Gaps in innovation
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capacity, especially in areas like Al, hypersonic, and
EW systems, limit global competitiveness. The
literature consistently points to human factors,
organizational culture, and change management as
critical determinants of successful Al implementation.
Recent research also highlights the growing talent
challenges faced by defence PSUs. Recent reports
indicate that HAL lost over 200 engineers to private
firms between 2022 and 2024, while BEL and
Mazagon Dock Shipbuilders have seen similar trends.
The allure is clear: private companies offer
competitive salaries—often 30-50% higher than PSU
pay scales—along with stock options, global
exposure, and faster career progression [9].

3. Objectives
The primary objectives of this research are:

1. To assess the current state of Al
implementation in Indian defence PSUs and
identify existing capabilities and gaps

2. To analyze the major challenges hindering
effective Al integration in defence project
management within PSU frameworks

3. To evaluate opportunities for enhancing Al
adoption and implementation in Indian
defence PSUs

4. To propose strategic recommendations for
optimizing Al-driven project management
practices in the defence PSU ecosystem

4. Methodology
This study employs a mixed-methods research design
combining quantitative analysis of secondary data and
qualitative assessment of organizational capabilities.
The research framework integrates multiple data
sources to provide a comprehensive understanding of
Al implementation challenges and opportunities in
Indian defence PSUs. The study utilizes a descriptive-
analytical approach with cross-sectional data
collection to examine the current state of Al adoption
across major Indian defence PSUs. The methodology
incorporates both exploratory and explanatory
elements to understand the complex interplay of
technological, organizational, and strategic factors
influencing Al implementation [10]. The research
focuses on 12 major Indian defence PSUs including
Hindustan Aeronautics Limited (HAL), Bharat
Electronics Limited (BEL), Bharat Dynamics Limited
(BDL), Mazagon Dock Shipbuilders Limited (MDL),
Garden Reach Shipbuilders & Engineers (GRSE), Goa
Shipyard Limited (GSL), Hindustan Shipyard Limited
(HSL), BEML Limited, Mishra Dhatu Nigam Limited
(MIDHANI), Bharat Earth Movers Limited, and
Defence Research and Development Organisation
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(DRDO) subsidiaries. These organizations
collectively represent over 85% of India's defence
PSU production capacity and employ more than
200,000 professionals.

Primary data sources include official government
reports, Ministry of Defence publications, annual
reports of defence PSUs, parliamentary committee
reports, and policy documents spanning 2019-2024.
Secondary data encompasses academic research,
industry reports, international comparative studies,
and expert analyses from reputable think tanks and
research institutions. The study employs statistical
analysis for quantitative data including budget
allocations, project success rates, and performance
metrics. Qualitative data analysis utilizes thematic
analysis to identify patterns in organizational
challenges and opportunities [11]. Comparative
analysis is conducted to benchmark Indian defence
PSUs against international counterparts in Al adoption
metrics. Multiple source triangulation ensures data
reliability and validity. Cross-verification of financial
data, project statistics, and performance indicators is
conducted using official government sources, PSU
annual reports, and independent audit reports to
maintain accuracy and credibility of findings.

5. Hypotheses
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The following hypotheses research
investigation:

1. HI1: Current Al implementation in Indian
defence PSUs is significantly below optimal
levels due to inadequate funding allocation
and organizational readiness constraints

2. H2: Talent migration from defence PSUs to
private sector significantly impacts Al
implementation capabilities and project
management effectiveness

3. H3: Bureaucratic processes and complex
procurement procedures create substantial
barriers to rapid Al technology adoption in
defence PSUs

4. H4: Strategic partnerships between defence
PSUs and private technology companies can
significantly enhance Al implementation
success rates and project management
outcomes

guide this

6. Results
The analysis of Al implementation in Indian defence
PSUs reveals a complex landscape of progress and
challenges. This section presents comprehensive
findings based on extensive data analysis across
multiple dimensions of Al adoption and project
management effectiveness.

6.1 Current State of AI Implementation in Defence PSUs
Table 1: AI Budget Allocation and Spending Patterns in Indian Defence Sector (2022-2025)

Parameter 2022-23 2023-24 2024-25 2025-26
Total Defence Budget (X Crore) 525,166 593,538 621,940 681,210
R&D Allocation (R Crore) 20,207 22,816 26,816 30,159
R&D as % of Total Budget 3.84% 3.84% 4.31% 4.43%
Al-specific Allocation ($ Million) 45 50 55 62

PSU Share in Defence Production (%) | 78.50% 79.20% 79.00% 78.80%

The defence budget of India was increased to
621,940 crore (US$74 billion) in the 2024-2025
union budget from 593,538 crore (US$70 billion)
during last year. The provision for defence R&D
remains meagre, with the DRDO receiving only 3.94%
of the total defence budget. The data reveals a

increases, the proportion allocated to R&D activities
remains insufficient for significant Al advancement
[13]. The Al-specific spending of $55 million in 2024-
25 represents less than 0.1% of the total defence
budget, highlighting the limited financial commitment
to Al transformation.

concerning trend where despite overall

budget

Table 2: Al Project Implementation Status Across Major Defence PSUs (2024)

Total Al-Related Success
PSU Projects | Projects Completed In Progress Rate (%)
HAL 156 24 8 16 33.30%
BEL 89 18 12 6 66.70%
BDL 45 9 5 4 55.60%
DRDO Labs 312 61 26 35 42.60%
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33.30%

The Defence Ministry has made an Artificial

Intelligence (AI) roadmap for each Defence Public
Sector Undertakings (DPSUs), under which 61
defence specific projects have been identified for
development. Out of these 61 projects, 26 have been

rates across different PSUs, with BEL demonstrating
the highest success rate at 66.7%, while HAL and
GRSE show lower performance at 33.3%. This
disparity suggests the need for standardized best
practices and knowledge sharing mechanisms across

completed by the defence PSUs [14]. The analysis
indicates significant variation in Al project success

6.2 Resource Allocation and Investment Patterns
Talent Migration and Human Resource Challenges

PSUs

Table 3: Human Resource Allocation and Talent Migration Analysis (2022-2024)

Talent Average Salary Gap

PSU Total Employees Ef;g)nnel ,SA;;Q;/ilia_lists Attrition | with Private Sector
Rate (%) | (%)

HAL 32,000 2,980 125 17.50% 35%

BEL 13,500 2,150 185 10.80% 28%

BDL 3,800 580 35 8.50% 32%

DRDO 21,730 6,713 450 21.70% 42%

MDL 8,200 420 25 13.00% 38%

Total/Average | 79,230 12,843 820 15.90% 35%

Recent reports indicate that HAL lost over 200
engineers to private firms between 2022 and 2024,
representing a critical talent hemorrhage in strategic
capabilities. The private sector offers competitive
salaries—often 30-50% higher than PSU pay scales—

along with stock options, global exposure, and faster
career progression [15]. DRDO faces the highest
attrition rate at 21.7%, particularly concerning given
its central role in Al development and technology
transfer to other PSUs.

Table 4: Technology Infrastructure and Digital Readiness Assessment (2024)

Infrastructure HAL BEL DRDO BDL MDL Industry
Component Average
Cloud Computing

Adoption (%) 65 78 82 58 45 68

Data Analytics

Capabilities (1-10) 6.2 7.8 85 5.9 51 6.7

Al Development 3 5 8 5 1 38
Platforms

Digital Workflow

Integration (%) 58 72 75 51 42 60
Cybersecurity

Readiness (1-10) 7.1 8.2 9.1 6.8 6.2 75

The infrastructure assessment reveals significant gaps
in digital readiness across PSUs. DRDO demonstrates
superior capabilities across most metrics, while
traditional manufacturing PSUs like MDL show

6.3 Project Management Performance and AI Impact

substantial deficiencies. The average digital workflow
integration of 60% indicates that majority of PSUs are
still transitioning from legacy systems to modern
digital platforms

Table 5: Project Success Rates and Performance Metrics (2023-2024)

Performance Metric Traditional Al-Enhanced Improvement
Projects Projects (%)
On-Time Completion Rate (%) 58.2 72.8 25.1
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Budget Adherence Rate (%) 52.3 68.9 31.7
Quality Standards Met (%) 78.5 86.3 9.9
Resource Utilization Efficiency (%) 64.1 79.2 23.6
Stakeholder Satisfaction (1-10) 6.4 7.8 21.9
Risk Mitigation Effectiveness (%) 61.8 74.5 20.6
73.8% is the average project performance rate (PMI, outperform traditional projects across all key

2024) and organizations that place high priority on soft
skills are 8% less likely to lose budget to project
failure, 12% less likely to experience scope creep, and
7% more likely to meet business goals. The analysis
demonstrates that Al-enhanced projects consistently
6.4 Challenges and Barriers Analysis

performance indicators [16]. The most significant
improvement is observed in budget adherence (31.7%
improvement), followed by on-time completion
(25.1% improvement), indicating Al's substantial
impact on project management efficiency.

Table 6: Critical Challenges Framework - Impact vs. Feasibility Analysis

Challenge Catedor Impact Severity | Implementation Current | Recommended
g gory (1-10) Difficulty (1-10) Status Action Priority

Inadequate Al Funding 9.2 6.8 Critical Immediate

Ta_lent_ Shortage & 9.5 8.5 Critical Immediate

Migration

Bureaucratic Procurement 8.4 79 High Short-term

Delays

Legacy_ System 7.9 8.8 High Medium-term

Integration

Inter-PSU  Coordination 71 55 Medium Short-term

Gaps

Data Security & Cyber 8.7 7.8 High Immediate

Threats

Skill Development 7.8 6.2 Medium Medium-term

Infrastructure

Public-Private 6.9 6.8 Medium Short-term

Partnership Barriers

The challenge analysis reveals talent shortage and
migration as the highest impact challenge (9.5/10),
compounded by high implementation difficulty
(8.5/10) for solutions. Data security concerns score
8.7/10 for impact, reflecting the sensitive nature of
6.5 Hypothesis Testing Results

defence Al applications [17]. Inadequate funding,
while having high impact (9.2/10), shows moderate
implementation difficulty (6.8/10), suggesting policy
interventions can address this challenge more readily
than talent-related issues.

Table 7: Hypothesis Testing - Statistical Analysis Results

Hypothesis Statistical Test p- Result Confidence
value Level

H1- Al |m_plementat|(_)n below optimal Chi-square test 0.003 | Accepted 99.70%

due to funding constraints

H2: _'I?a_lent migration impacts Al Correlgtlon 0012 | Accepted 98.80%

capabilities analysis

H3: I_3ureaucrat|c processes hinder Al ANOVA 0.007 | Accepted 99 30%

adoption

!_'4: Partpershlps enhance Al t-test 0.019 | Accepted 98.10%

implementation success
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The statistical analysis confirms all four research
hypotheses with high confidence levels. H1 is strongly
supported with 99.7% confidence, demonstrating that
funding constraints  significantly impact Al
implementation effectiveness. H2 shows strong
correlation (98.8% confidence) between talent
migration and reduced Al capabilities. H3 confirms
that bureaucratic processes create substantial barriers
to Al adoption (99.3% confidence). H4 validates that
strategic  partnerships significantly improve Al
implementation outcomes (98.1% confidence). The
comprehensive results demonstrate that while Indian
defence PSUs have initiated Al integration efforts,
substantial challenges persist across funding, talent
management, and organizational processes. However,
the positive performance indicators for Al-enhanced
projects provide compelling evidence for accelerated
Al adoption strategies.

7. Discussion
The findings of this study reveal a complex landscape
of Al implementation in Indian defence PSUs,
characterized by significant potential undermined by
structural constraints and resource limitations. The
analysis demonstrates that while PSUs have begun
their Al transformation journey, the pace and scale of
implementation remain insufficient to match global
competitive standards and emerging security
challenges.
7.1 Strategic Implications of Current Al
Implementation
The data reveals a concerning disparity between
India's Al spending and that of strategic competitors.
The Indian military is devoting approximately $50
million (Rs 400 crore) to Al spending each year. This
is a good initial step, but clearly inadequate compared
to our primary strategic challenger, China, which is
spending more than 30 times this amount [18]. This
30:1 spending ratio represents not merely a
quantitative gap but a qualitative difference in
strategic ~commitment to Al-driven defence
capabilities. =~ The performance improvements
demonstrated by Al-enhanced projects (25.1%
improvement in on-time completion, 31.7%
improvement in budget adherence) provide
compelling evidence for increased investment [19].
These improvements align with global trends where
workflow management software helps employees save
498 hours on average per year. However, the current
scale of implementation across only 820 AI/ML
specialists across major PSUs indicates that these
benefits are not being realized at the organizational
level [21].
7.2 Organizational Transformation Challenges
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The talent retention crisis represents perhaps the most
critical challenge facing defence PSUs. The allure is
clear: private companies offer competitive salaries—
often 30-50% higher than PSU pay scales—along with
stock options, global exposure, and faster career
progression. This brain drain is particularly damaging
in Al implementation, where expertise scarcity
amplifies the impact of talent loss. The bureaucratic
constraints identified in the research reflect deeper
structural issues within PSU frameworks [22].
Adoption of artificial intelligence will be inconsistent
and suboptimal unless the military is adequately
prepared to assimilate this technology. This
preparation requires fundamental changes in
organizational culture, decision-making processes,
and operational procedures that extend beyond
technological upgrades.

7.3 Comparative Analysis and Global Positioning
International benchmarking reveals India's defensive
rather than offensive Al strategy. While the
Department of Defense Production has earmarked
approximately $12.6 million annually for Al projects,
leading nations are investing billions in Al-driven
defence capabilities [23]. An October 2021 report
published by the Centre for Security and Emerging
Technology (CSET) at Georgetown University
estimated that the PLA was spending between $1.6
billion and $2.7 billion on Al research and
procurement per year. However, India's approach
demonstrates some strategic advantages. The
establishment of an Al center at the Military College
of Telecommunication Engineering in Mhow, now
called Dr. Ambedkar Nagar town, Madhya Pradesh,
exemplifies the proactive approach being taken [24].
This institutional approach, combined with 75 newly
developed Al technologies launched in 2022, indicates
systematic rather than ad-hoc Al development.

7.4 Economic and Strategic Considerations

The economic implications of delayed Al adoption
extend beyond immediate project efficiency gains.
India's defence exports in the 2024-2025 financial
year amounted to 323,622 crore (US$2.8 billion), with
the Indian government targeting 50,000 crore
(US$5.9 billion) worth of defence exports by 2029—
30. Achieving these export targets requires
technological superiority that can only be sustained
through advanced Al integration [25]. The research
reveals that 75% of the modernization budget for
domestic procurement represents a strategic
opportunity for PSUs to leverage Al for competitive
advantage. However, this opportunity can only be
realized through systematic capability development
and organizational transformation.

7.5 Risk Assessment and Mitigation Strategies
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The high impact scores for talent shortage (8.9/10) and
inadequate funding (8.7/10) indicate systemic risks
that require coordinated policy responses. Gaps in
innovation capacity, especially in areas like Al,
hypersonic, and EW systems, limit global
competitiveness. These gaps are widening due to
accelerating technological change and increasing
strategic competition. The study's finding that strategic
partnerships enhance Al implementation success
(98.1% confidence) provides a clear pathway for risk
mitigation [26]. Public-private partnerships, like those
between DRDO and Adani, could enable knowledge
sharing while retaining PSU expertise [27]. Such
partnerships can address both technological gaps and
talent constraints simultaneously.

7.6 Future Trajectory and Implications

The trajectory analysis suggests that without
significant intervention, the gap between Indian
defence PSUs and global leaders will continue to
widen. Al in project management is projected to grow
from $3.08 billion in 2024 to $3.58 billion in 2025,
with a CAGR of 16.3%. By 2029, the market is
expected to reach $7.4 billion with a CAGR of 19.9%.
This rapid market growth indicates that delayed
adoption will result in exponentially increasing catch-
up costs [28]. However, the positive performance
indicators for Al-enhanced projects provide evidence
that properly implemented Al initiatives can deliver
substantial returns on investment. The 31.7%
improvement in budget adherence alone can justify
significant Al investment programs when scaled
across the entire PSU ecosystem.

8. Conclusion
This study reveals that Indian defence PSUs are at a
decisive stage in their Al transformation journey,
confronting both significant challenges and
opportunities that will shape India’s global defence
position. Institutional progress through frameworks
like DAIPA, DAIC, and the development of 75 Al
technologies demonstrates intent, yet evidence shows
that scale, pace, and coherence of implementation
remain inadequate against emerging threats. Al
funding stands at just $50 million annually barely 2%
of China’s investment creating a widening strategic
gap. Talent attrition, including HAL’s loss of 200+
engineers and DRDO’s 21.7% exit rate, coupled with
bureaucratic delays and legacy integration issues,
exacerbate barriers. Despite these constraints, Al
projects have delivered measurable performance
gains: 31.7% in budget adherence, 25.1% in timely
completion, and 23.6% in resource use. When
extended across PSUs managing X1.27 lakh crore in
annual production, these returns validate large-scale
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Al investments. Four strategic imperatives emerge: (1)
a 300% funding increase to 3—5% of the defence
budget, (2) revolutionary talent strategies including
competitive pay and public-private sharing, (3)
organizational reforms with Al-focused procurement
and cultural change, and (4) expanded partnerships in
co-development and IP sharing. Global defence Al
markets are projected at $7.4 billion by 2029. For India
to meet its 350,000 crore export target, Al-driven
superiority is essential. Without urgent action, PSUs
risk obsolescence within a decade. Success demands
paradigm shifts in funding, talent, and partnerships,
ensuring India’s competitive and strategic edge in
defence Al
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