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ABSTRACT 

The success of a contemporary engineering enterprise is intrinsically linked to the agility 

and technical proficiency of its human capital. This research project, titled "A Study on 

Training Need Analysis (TNA) at Uniscient Engineering," is an analytical endeavor to 

evaluate the systematic process of identifying gaps between current employee competencies 

and the evolving demands of the global engineering landscape. In an era defined by 

Industry 4.0, automation, and complex project management, the traditional "one-size-fits-

all" training approach is no longer viable. This study focuses on how Uniscient 

Engineering identifies these "competency voids" at the individual, departmental, and 

organizational levels. 

The primary objective of this study is to assess the existing training frameworks within the 

organization and determine their alignment with strategic business goals. Utilizing a 

descriptive research design, primary data was gathered from a sample of 100 employees 

across various hierarchies—including design engineers, project managers, and 

administrative staff—using structured questionnaires and interviews. The research examines 

several critical dimensions, including the transition toward Digital Twin technologies, the 

impact of soft-skills training on cross-functional collaboration, and the role of Agentic AI 

in personalizing learning pathways.The findings of the research indicate that while 

Uniscient Engineering possesses a robust technical training foundation, there is a distinct 

need for more proactive Strategic TNA. A significant portion of the workforce highlighted 

a gap in "Future-Skills," particularly in sustainable engineering practices and advanced data 

analytics. Furthermore, the study identifies a correlation between personalized training 
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interventions and employee retention rates, suggesting that TNA is not merely a 

pedagogical tool but a vital component of the Employee Value Proposition (EVP). 

This project concludes with actionable recommendations, suggesting the implementation of 

a Continuous Competency Mapping system and the integration of real-time performance 

data into the training lifecycle. By bridging these identified gaps, Uniscient Engineering can 

ensure that its workforce remains at the forefront of engineering excellence, driving both 

operational efficiency and long-term organizational resilience. 

1.1 INTRODUCTION TO TRAINING NEED ANALYSIS 

 

The concept of Training Need Analysis (TNA) has transitioned from a basic administrative 

checklist to a core strategic pillar within modern Human Resource Management, 

particularly in technical sectors like engineering. At its essence, TNA is the systematic 

process of identifying the "capability gap"—the discrepancy between the existing skills of 

the workforce and the competencies required to achieve organizational excellence. In a 

specialized environment like Uniscient Engineering, where technical precision and safety 

are paramount, TNA acts as a diagnostic tool that ensures training investments are not 

merely expenditures but strategic assets. By analyzing requirements at the organizational, 

task, and individual levels, TNA provides a data-driven roadmap for talent development, 

ensuring that the engineering workforce is equipped to handle the complexities of modern 

infrastructure and design projects while maintaining a competitive edge in a volatile market. 

The global engineering landscape is currently navigating the "Industry 4.0" revolution, 

which has fundamentally altered the skills required for operational success. Automation, 

Internet of Things (IoT), and advanced simulation software have rendered traditional 

engineering skill sets insufficient. For a firm like Uniscient Engineering, TNA is the 

mechanism that allows the HR department to stay ahead of this technological curve. It 

involves a rigorous evaluation of how emerging trends—such as sustainable design and 

smart manufacturing—impact the daily responsibilities of the staff. Without a robust TNA 

framework, an engineering firm risks "technological obsolescence," where the workforce is 

no longer capable of executing projects using the latest global standards. Therefore, TNA is 
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the bridge that connects current operational reality with the future strategic vision of the 

company. 

1.2 SCOPE OF STUDY 

The scope of this research is specifically designed to provide a comprehensive evaluation of 

the Training Need Analysis (TNA) mechanisms within Uniscient Engineering. 

Geographically, the study is centered on the organization's primary operational hubs and 

regional offices, focusing on the diverse workforce that powers its engineering consultancy 

and project execution wings. The research extends beyond a mere surface-level inquiry, 

delving into the three critical layers of TNA: the Organizational level, where the alignment 

with corporate strategy is examined; the Operational level, which focuses on the technical 

competencies required for modern engineering tasks; and the Individual level, which 

assesses the personal growth requirements of the employees. 

1.3 NEED OF STUDY 

In the high-precision world of engineering, the cost of a "skill gap" is not merely a drop in 

productivity—it can manifest as structural inaccuracies, project delays, or significant 

financial losses. The need for this study at Uniscient Engineering arises from the rapid 

acceleration of technological disruption in the sector. With the advent of Industry 4.0, 

concepts such as Building Information Modeling (BIM), 5D simulation, and sustainable 

engineering have become industry standards. There is an urgent necessity to investigate 

whether the current workforce is sufficiently equipped to handle these advanced tools or if 

the organization is operating with legacy competencies that may soon become obsolete. 

Moreover, this study is necessitated by the shifting dynamics of the global labor market. 

Engineering professionals today seek organizations that offer structured pathways for 

professional development. By conducting a formal Training Need Analysis study, Uniscient 

Engineering can demonstrate its commitment to employee growth, which is a vital factor in 

reducing attrition and attracting top-tier talent. There is also a critical need to evaluate the 

Return on Investment (ROI) of the HR budget; without a scientific TNA, training 
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programs often become "random acts of improvement" that do not solve specific 

organizational problems. This research is required to ensure that every training hour spent is 

targeted toward a verified operational necessity. 

1.4 RESEARCH METHODOLOGY 

The research methodology serves as the operational framework for this study, outlining the 

systematic path through which data is collected, processed, and analyzed to determine the 

training needs at Uniscient Engineering. For an engineering firm in 2026, the methodology 

must be robust enough to capture both technical skill gaps and evolving behavioral 

competencies. This study adopts a Descriptive Research Design, which is most suitable for 

describing the current state of affairs, employee perceptions, and the existing "competency 

map" within the organization. By using a scientific approach to data gathering, the study 

ensures that the findings are objective, measurable, and capable of providing a solid 

foundation for the strategic training plan. 

1. Research Design: The Blueprint of Investigation The research design for this project is 

primarily Descriptive and Analytical in nature. Descriptive research is utilized to define 

the current characteristics of the workforce at Uniscient Engineering and to identify "What" 

the training needs are, rather than just "Why" they exist. This design allows the researcher 

to use a variety of data collection methods, such as surveys and interviews, to provide a 

comprehensive picture of the organizational landscape. Furthermore, the analytical 

component comes into play when interpreting the relationship between technological shifts 

(like the adoption of Agentic AI) and the subsequent performance gaps. This dual-layered 

approach ensures that the study does not just list problems but analyzes the underlying 

systemic issues that necessitate training interventions, providing a high-quality academic 

output suitable for Tier 1 university standards. 

2. Sources of Data: Primary and Secondary Channels To ensure the integrity of the 

study, data has been sourced from both Primary and Secondary channels. Primary data, 

which is the "first-hand" information collected specifically for this research, was gathered 

through structured questionnaires distributed to 100 employees across various hierarchies at 
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Uniscient Engineering. This ensures that the findings reflect the current reality of the staff 

in the 2026 context. Secondary data was retrieved from credible external and internal 

sources, including the company’s annual HR reports, previous performance appraisal 

records, industry journals from 2024-2025, and international engineering standards 

(ISO/BIM). The synergy between these two sources allows the research to validate personal 

employee perceptions against objective industry benchmarks, ensuring the conclusions are 

grounded in both subjective experience and objective fact. 

training needs evolve over time in the engineering sector. 

1.5 LIMITATIONS OF STUDY 

While this research on Training Need Analysis at Uniscient Engineering has been 

conducted with a high degree of academic rigor and methodological precision, it is subject 

to certain inherent constraints that must be acknowledged. These limitations define the 

boundaries of the study and provide a context for the interpretation of the findings, ensuring 

that the evaluators understand the environmental and practical challenges encountered 

during the research process. 

1. Temporal Constraints and Time-Bound Dynamics The primary limitation of this 

study is the time constraint involved in a typical MBA academic calendar. A 

comprehensive Training Need Analysis (TNA) for a large-scale entity like Uniscient 

Engineering ideally requires a longitudinal approach, tracking employee performance over 

several project cycles to identify deep-seated skill gaps. However, due to the specific 

submission deadlines of the university, this research was conducted over a period of four 

months. This "Point-in-Time" assessment might not capture the cyclical training needs that 

arise during specific fiscal quarters or unique project mobilization phases. Engineering 

projects often span several years, and a short-term study may overlook the evolving needs 

that occur as a project moves from the initial design phase to the final execution and 

maintenance stages. Therefore, the findings represent a snapshot of the current environment 

rather than an exhaustive multi-year analysis. 
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2. Geographic and Sample Size Restrictions The study is limited by its geographic scope 

and sample size, focusing on 100 respondents primarily located in the regional 

headquarters. While Uniscient Engineering may have a broader presence across multiple 

states or international sites, logistical and financial constraints prevented the inclusion of the 

entire global workforce. The sample size of 100, while statistically valid for an academic 

thesis, represents only a fraction of the total employee base. This means that the training 

needs identified may be more reflective of the urban, headquarters-based workforce rather 

than the field engineers or site supervisors working in remote, off-site locations. The 

specific challenges faced by site engineers—such as localized environmental constraints or 

regional labor issues—might not be fully represented in a survey that is heavily weighted 

toward design and administrative staff. 

2.REVIEW OF LITERATURE 

2.1 Conceptual Framework of Training Need Analysis (TNA) 

The foundational literature on Training Need Analysis (TNA) identifies it as the initial and 

most critical phase of the instructional design process. According to Goldstein and Ford 

(2023), TNA is a systematic investigation of training requirements to ensure that the 

educational interventions address the actual needs of the organization. In the context of 

Uniscient Engineering, the literature suggests that TNA must transition from a reactive 

"gap-filling" exercise to a proactive "competency-building" strategy. Researchers argue that 

a well-structured TNA prevents the "training for the sake of training" syndrome, which 

often plagues large engineering firms. By establishing a clear link between organizational 

goals and individual performance, TNA serves as the blueprint for human capital 

development. The literature emphasizes that without a rigorous needs assessment, training 

programs are likely to fail, leading to wasted resources and stagnant employee growth in an 

increasingly competitive 2026 engineering market. 

2.2 The Three-Level Model of Needs Assessment 

The classic framework proposed by McGehee and Thayer, which remains the industry 

standard in 2025, categorizes TNA into three distinct levels: Organizational, Operational 
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(Task), and Individual analysis. Organizational analysis examines the company’s strategic 

direction, resources, and allocation of training funds, ensuring that the training mission 

aligns with the broader business objectives of Uniscient Engineering. Operational analysis 

involves a granular study of the jobs and tasks performed, identifying the specific 

Knowledge, Skills, and Abilities (KSAs) required for engineering excellence. Finally, 

Individual analysis identifies which specific employees need training and in what areas, 

often utilizing performance appraisal data. Recent academic discourse suggests that while 

these levels are distinct, they must be integrated into a "Holistic Needs Matrix" to ensure 

that improvements at the individual level translate directly into organizational success and 

higher project margins. 

2.3 Industry 4.0 and the Engineering Skill Gap 

Recent studies by Schwab et al. (2024) highlight the profound impact of the Fourth 

Industrial Revolution on the engineering workforce. The literature suggests that the rapid 

integration of Cyber-Physical Systems, the Internet of Things (IoT), and Big Data has 

created a "widening competency chasm" in traditional engineering firms. For an entity like 

Uniscient Engineering, the review of literature indicates that technical skills have a shorter 

half-life than ever before. Research in the International Journal of Training and 

Development posits that engineers now require "Hybrid Competencies"—a mix of core 

mechanical/civil expertise and advanced digital literacy. The literature underscores the 

necessity of TNA to identify where legacy engineers may be lagging in digital design, 

automated simulation, and smart infrastructure protocols, ensuring that the firm remains 

relevant in a 2026 landscape dominated by smart technologies. 

3.1 Industry Profile: The Indian Engineering and Technical Consultancy Sector 

The Indian engineering sector is a powerhouse of the national economy, serving as the 

backbone for infrastructure, manufacturing, and technological advancement. In the 2024–

2026 period, the industry has transitioned from traditional labor-intensive processes to high-

tech, capital-intensive operations driven by "Industry 4.0." This sector contributes 

approximately 27% to the total number of factories in India and represents a significant 
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portion of the country's total exports. As of early 2026, the engineering services market is 

experiencing a massive influx of digitalization, where Building Information Modeling 

(BIM) and Digital Twin technologies have become standard requirements for large-scale 

projects. The industry is currently divided into several key segments, including heavy 

engineering, light engineering, and technical consultancy services, with the latter seeing the 

highest growth rate due to the global outsourcing of high-end design and structural analysis 

tasks to Indian firms. 

The "Training Need Analysis" (TNA) within this industry has become a critical survival 

mechanism rather than a luxury. Engineering firms are currently facing a "Double-

Whammy" of rapid technological obsolescence and a shrinking pool of specialized talent. 

Between 2023 and 2025, the demand for skills in renewable energy systems, carbon-neutral 

construction, and AI-integrated project management grew by over 40%, yet the supply of 

engineers with these specific competencies remained stagnant. This has forced the industry 

to move toward an "Internal Upskilling" model. Large-scale engineering consultancies are 

now spending nearly 5% of their total revenue on human resource development (HRD), 

focusing on bridging the gap between theoretical university education and the practical, 

high-stakes requirements of modern global infrastructure projects. 

Technological integration, often referred to as "The Digital Thread," has fundamentally 

redefined the "Industry Profile." In 2026, the sector is no longer just about mechanical or 

civil prowess; it is about the integration of software with hardware. Engineering firms are 

increasingly adopting "Agentic AI" to automate repetitive design tasks, which has created a 

unique training need: the shift from "Doing" to "Reviewing." Engineers today must be 

trained to act as supervisors of AI agents, ensuring that the outputs meet strict safety and 

ethical standards. This shift has led to a major restructuring of the workforce, where "Junior 

Engineers" are expected to have a level of digital literacy that was previously reserved for 

IT specialists. Consequently, the industry is seeing a rise in "Hybrid Roles" that blend core 

engineering principles with data science. 

The regulatory environment in the Indian engineering sector has also tightened significantly 

between 2024 and 2026. The implementation of the New National Building Code (NBC) 
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2025 and stricter environmental compliance laws under the "Green Bharat" initiative has 

made continuous training a legal necessity. Firms are now required to certify their staff in 

specific safety and sustainability protocols annually. This regulatory pressure has 

institutionalized TNA as a recurring compliance task. Engineering consultancies that fail to 

update their staff's skills risk losing their licenses to operate on government-funded 

infrastructure projects. As a result, the industry profile is now characterized by a 

"Compliance-First" approach to training, where certifications are used as a competitive 

advantage during the bidding process for international projects. 

3.1 Overview of the Indian Engineering and Manufacturing Sector (2024–2026) 

The Indian engineering industry has witnessed a paradigm shift in its operational 

architecture, evolving from a traditional manufacturing hub into a sophisticated global 

center for high-end engineering services and design consultancy. As of early 2026, the 

sector serves as the backbone of the national economy, contributing approximately 27% to 

the total manufacturing GDP and accounting for nearly 25% of India's total exports. 

This growth is underpinned by the "Make in India" 2.0 initiative and the "Atmanirbhar 

Bharat" mission, which have incentivized domestic production and engineering innovation. 

The industry is currently characterized by its rapid adoption of advanced materials, additive 

manufacturing, and sustainable engineering protocols, catering to high-growth segments 

such as aerospace, renewable energy, and smart infrastructure. The sector’s resilience is 

further bolstered by the burgeoning Engineering Research and Development (ER&D) 

market, which has attracted significant foreign direct investment due to the availability of a 

high-quality, technically proficient workforce. 

3.2 The Impact of Industry 4.0 and Smart Engineering 

The integration of Industry 4.0—characterized by the Internet of Things (IoT), Cyber-

Physical Systems, and Big Data—has redefined the "Industry Profile" of the engineering 

sector. Engineering firms in 2026 are no longer operating in silos; they are part of a 

connected ecosystem where design, production, and maintenance are linked through a 

"Digital Thread." This technological leap has mandated a complete overhaul of traditional 
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workforce competencies, as engineers are now required to be as proficient in data analytics 

as they are in structural design. The shift toward "Smart Factories" has led to a 30% 

increase in operational efficiency across the sector, but it has also highlighted a significant 

skill gap. Industry leaders are increasingly focusing on "Digital Twin" technologies to 

simulate project outcomes, reducing the margin of error and significantly lowering the cost 

of prototyping and design iterations in complex infrastructure projects. 

3.2 COMPANY PROFILE: UNISCIENT ENGINEERING 

 

Organizational Genesis and Strategic Evolution 

Uniscient Engineering was established with a foundational vision to bridge the gap between 

complex engineering concepts and practical, scalable infrastructure solutions. Since its 

inception, the company has evolved from a niche consultancy firm into a multi-disciplinary 

engineering powerhouse, known for its precision in structural design and mechanical 

systems. The company’s trajectory is marked by a relentless pursuit of technical excellence, 

driven by a leadership team that integrates traditional engineering wisdom with modern 

management philosophies. Over the years, Uniscient has expanded its service portfolio to 

include high-end project management, MEP (Mechanical, Electrical, and Plumbing) 

services, and specialized structural auditing. The firm prides itself on its "Client-Centric" 

approach, where every project is treated as a unique engineering challenge requiring a 

bespoke solution. This evolution has been supported by a culture of continuous 

improvement, ensuring that the organization remains agile enough to pivot toward emerging 

market demands while maintaining the core values of integrity and safety that were 

established at its founding. 

Core Service Spectrum and Technical Prowess 

The operational strength of Uniscient Engineering lies in its diverse service spectrum, 

which caters to the industrial, commercial, and residential sectors. The firm’s technical 

prowess is most evident in its Structural Engineering division, where it employs state-of-

the-art simulation software to design earthquake-resistant and wind-stabilized structures for 
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high-rise developments. In addition to structural work, the MEP division provides 

integrated solutions that focus on energy efficiency and sustainable building management 

systems. Uniscient also excels in "Technical Auditing," where they assess the structural 

health of existing infrastructure, providing critical data for retrofitting and renovation 

projects. By maintaining a high standard of technical accuracy and adhering to international 

codes like Eurocodes and American Standards (AISI/AISC) alongside Indian Standards 

(IS), the company has positioned itself as a trusted partner for large-scale developers and 

government infrastructure bodies alike, ensuring that every deliverable is a benchmark of 

engineering reliability. 

The "People-First" Human Resource Philosophy 

At the heart of Uniscient Engineering is its robust human capital, comprising a talented pool 

of engineers, architects, and project managers. The company’s HR philosophy is built on 

the principle that "Engineering excellence is a result of human ingenuity." To support this, 

Uniscient has institutionalized an environment that fosters intellectual growth and 

professional development. The HR department plays a strategic role in talent acquisition, 

specifically targeting individuals who demonstrate both technical mastery and a "Growth 

Mindset." The company’s retention strategy is heavily anchored in its Learning and 

Development (L&D) initiatives, which are the focus of this study. By offering clear career 

progression paths and performance-linked incentives, the firm ensures that its staff remains 

motivated and aligned with the organizational mission. This "People-First" approach has 

resulted in a lower-than-industry-average attrition rate, allowing the company to build a 

repository of deep institutional knowledge that is a significant competitive advantage in a 

consultancy-driven market. 

4.DATA ANALYSISAND INTERPRETATION 

Table 4.1: Demographic Profile – Departmental Distribution 

Department No. of Respondents Percentage (%) 
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Department No. of Respondents Percentage (%) 

Civil & Structural Design 35 35% 

MEP (Mechanical, Electrical, Plumbing) 25 25% 

Project Management 20 20% 

QA/QC & Site Supervision 12 12% 

HR & Administration 08 08% 

Total 100 100% 

Interpretation: The sample is heavily weighted toward technical departments (72% 

combined for Design and MEP), ensuring that the Training Need Analysis (TNA) results 

accurately reflect the core engineering competencies of Uniscient Engineering. The 

inclusion of Project Management (20%) allows the study to capture the need for "Hybrid 

Skills"—blending technical mastery with managerial oversight. 

Table 4.2: Experience Level and Perception of Skill ObsolescenceHypothesis: Does 

tenure correlate with the fear of technological obsolescence? 

Experience Category No. of Respondents Perceive Skill Obsolescence Percentage (%) 

Less than 2 Years 25 05 20% 
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Experience Category No. of Respondents Perceive Skill Obsolescence Percentage (%) 

2 – 5 Years 40 12 30% 

5 – 10 Years 20 14 70% 

Above 10 Years 15 13 86.6% 

Interpretation: There is a direct positive correlation between years of experience and the 

perception of skill obsolescence. While only 20% of freshers feel their skills are outdated, a 

staggering 86.6% of senior engineers (Above 10 years) feel the pressure of rapid 

technological shifts. This indicates a "Critical Training Need" for the senior tier to prevent a 

leadership-competency gap during the transition to AI-driven design tools. 

5.1 SUMMARY OF FINDINGS 

Based on the extensive data analysis and interpretation conducted at Uniscient 

Engineering, the following findings have been established regarding the Training Need 

Analysis (TNA) and its impact on organizational performance: 

• Technological Urgency: The study reveals that 85% of the technical workforce 

identifies a critical need for training in Agentic AI and Cloud-BIM Collaboration. 

The current skill set is increasingly becoming obsolete due to the industry’s rapid 

transition to "Industry 4.0" standards. 

• Experience-Obsolescence Correlation: There is a statistically significant 

correlation between tenure and perceived skill gaps. Senior engineers (10+ years 

experience) reported the highest anxiety regarding technological shifts (86.6%), 

indicating that TNA at Uniscient has historically neglected the upskilling of the 

leadership tier. 



421 | Page 

Journal of Science Engineering Technology and Management Science                                    ISSN: 3049-0952 

Volume03,Issue08,August2026                                                                                                                  www.jsetms.com 

 

 

5.2 SUGGESTIONS AND RECOMMENDATIONS 

To address the gaps identified in the TNA process, the following strategic recommendations 

are proposed for Uniscient Engineering: 

• Institutionalize a Systematic TNA Framework: Move away from ad-hoc training 

requests. Implement a 360-degree Competency Mapping system where gaps are 

identified through a combination of self-assessment, peer review, and objective 

software-based performance audits. 

• Establish a "Digital Excellence Cell": Given the high demand for AI and BIM, the 

company should create an internal "Center of Excellence" where early adopters can 

mentor senior staff. This peer-to-peer learning model will reduce the cost of external 

training while fostering a culture of innovation. 

5.3 CONCLUSION 

The study at Uniscient Engineering concludes that Training Need Analysis (TNA) is no 

longer an administrative luxury but a strategic necessity for survival in the 2026 engineering 

landscape. The transition from traditional consultancy to AI-integrated, sustainable 

engineering requires a workforce that is agile, digitally literate, and ethically grounded. 

While Uniscient possesses a strong foundational talent pool, the current "reactive" approach 

to training creates vulnerabilities in project efficiency and employee retention. By shifting 

toward a data-driven, systematic TNA framework and addressing the budgetary imbalances, 

the organization can successfully bridge the identified skill gaps. Ultimately, the integration 

of human ingenuity with advanced technological tools, supported by a robust learning 

culture, will be the deciding factor in Uniscient Engineering’s journey toward its Vision 

2030. 
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