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Abstract

Background:

In the rapidly evolving technological environment, electronics manufacturing startups
face significant challenges, requiring efficient operations and strong financial strategies. This
study explores how integrating systems engineering principles with digital transformation
strategies can improve these areas.

Objective:

This research applies NASA's Systems Engineering Management Plan (SEMP) and the
INCOSE Vee Life Cycle Model to an electronics manufacturing startup, coupled with an
analysis of financial advantages using Deloitte's digital transformation model.

Methods:

The study leverages NASA's SEMP and the INCOSE Vee Life Cycle Model to ensure
comprehensive project management. Deloitte's model is employed to assess the financial benefits
of adopting a digital-first strategy, emphasizing cost efficiency, resource optimization, and
product quality.

Conclusion:

The integration of systems engineering, and digital transformation enhances financial
performance, product quality, and operational scalability, positioning startups for competitive
growth. This approach results in substantial cost savings, improved resource management, and
increased revenue potential.

Keywords: Digital Transformation, NASA, Deloitte, Startup
1.0 Introduction
1.1 Background:

Systems Engineering (SE) is an interdisciplinary field that integrates various engineering
domains into a unified process, guiding projects from the initial concept through production and
operation. Originally established in the telecommunications and defense sectors to manage

increasing system complexities, SE now spans a wide range of industries, including aerospace,
automotive, and healthcare. This methodology follows a structured approach, encompassing
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problem definition, solution synthesis, system analysis, and validation. The evolution of SE was

significantly shaped by advancements during World War II and the post-war era, with influential
contributions from organizations like the RAND Corporation and companies such as TRW (now
Northrop Grumman) [1].

Digital transformation involves the adoption of digital technologies, such as artificial
intelligence, cloud computing, and data analytics, into business models to improve efficiency and
customer experience. This transformation leverages digital platforms and tools to streamline
operations and meet market demands. The COVID-19 pandemic accelerated the adoption of
digital technologies, emphasizing the need for remote work and digital interactions, which, in
turn, enhanced customer and stakeholder relationships. Emphasizing digital transformation is
vital for maintaining competitiveness in a rapidly evolving technological environment
[2][3][4][6].

Both Systems Engineering and Digital Transformation are crucial in today's technology-
driven industries. SE’s foundational principles, such as interdisciplinary collaboration,
stakeholder engagement, and iterative development, ensure that complex systems are designed to
meet stakeholder requirements and operate effectively throughout their life cycle. The
introduction of Model-Based Systems Engineering (MBSE) and Digital Engineering (DE) has
further improved the visualization and management of complex systems. Concurrently, digital
transformation drives innovation by integrating advanced technologies, enhancing decision-
making, and optimizing customer experiences. Together, these disciplines provide a solid
framework for developing reliable, adaptable systems and business processes that can effectively
respond to evolving market demands and technological advancements [S][6][12].

1.2 Problem Statement

Despite the potential advantages, many electronics manufacturing startups face
challenges in fully harnessing digital transformation to improve their financial performance. In
the competitive electronics manufacturing industry, achieving high product quality and
operational scalability is critical. This study examines how integrating systems engineering
principles with Deloitte's digital transformation model can optimize financial outcomes and
provide a competitive advantage for these startups.

1.3 Research Question (RQ)

RQ1: How can the integration of systems engineering principles and digital
transformation strategies enhance the financial performance and operational efficiency of an
electronics manufacturing startup?

1.4 Contribution

This research explores the integration of NASA's Systems Engineering Management Plan
(SEMP), the INCOSE Vee Life Cycle Model, and Deloitte's digital transformation model within
an electronics manufacturing startup. By analyzing NASA's structured project processes and the
INCOSE Vee Model's systematic development and validation, this study identifies significant
operational and financial optimizations. Leveraging Deloitte's digital transformation model, the

© American Society for Engineering Education, 2024



2024 ASEE Midwest Section Conference

research provides insights into cost savings, resource allocation, and revenue generation, offering
a comprehensive framework for sustainable growth and competitive advantage.

1.5 Structure

The remainder of this study is organized as follows: Section 2.0 discusses the Methods
and Materials, Section 3.0 presents the Results and Analysis, and Section 4.0 covers the
Discussion, Implications, Limitations, and Conclusions.

2. Methods and Materials
2.1 Literature Review
2.1.1 Systems Engineering Management Plans

The Systems Engineering Management Plan (SEMP) is a crucial document as outlined by
the International Council on Systems Engineering (INCOSE). It serves to manage both technical
and managerial tasks throughout the system development process. The SEMP addresses a wide
range of areas, including engineering requirements, design, integration, validation, and
verification. It also covers planning, scheduling, resource allocation, risk management,
configuration management, and performance measurement. This comprehensive approach
ensures that all project activities are aligned with the overall goals, facilitating a systematic and
controlled execution of the project [13][11].

INCOSE’s SEMP framework begins by defining the scope and objectives of the project,
followed by detailed technical processes for requirements definition, design, and validation. It
integrates management processes to support these technical activities, with a strong emphasis on
risk and configuration management. This holistic approach enhances oversight, improves
stakeholder communication, and strengthens project control. Organizations like MITRE and
NASA adapt their SEMP methodologies to meet specific needs, focusing on efficiency, risk
management, and thorough lifecycle coverage [11][17].

2.1.2 Life Cycle Model

The INCOSE Systems Engineering Handbook outlines several life cycle models,
including waterfall, Vee, incremental, spiral, agile, scrum, lean development, and model-based
systems engineering models. For this project, the Vee model will be employed. As described by
INCOSE, the Vee model emphasizes validation and verification throughout the system's
development process. Structurally, it features a V-shaped process: the left side is concerned with
requirements definition and system design, while the right side focuses on integration and testing
phases. This structure ensures that each phase incorporates activities for validation and
verification, thereby ensuring the system meets its defined requirements [11][17].

The Vee model begins with defining the concept of operations, establishing operational
needs and high-level requirements. It then progresses through system requirements, high-level
design, and detailed design, ensuring that system architecture aligns with these requirements.
The implementation phase follows, which includes component construction, unit testing, and
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system integration. The final stages involve comprehensive testing and evaluation to confirm that
the system fulfills all stakeholder expectations within its intended environment [11][17].

2.1.3 Digital Transformation Framework

Digital transformation frameworks are essential in guiding organizations through their
digital transition journeys. Some of the most recognized frameworks include the Purdue model,
Gartner digital transformation model, McKinsey’s digital quotient, Deloitte’s digital
transformation model, KPMG’s digital transformation model, and PwC’s digital service model.
For this project, the primary focus will be on Deloitte's digital transformation model. Deloitte’s
model aids organizations in navigating the complexities of digital integration by emphasizing
critical areas such as digital strategy, customer experience, operational efficiency, and
technology enablement [8][9][16].

Deloitte's approach begins with formulating a clear and actionable digital strategy. This
involves assessing the current state of the business, identifying opportunities for innovation, and
defining a comprehensive transformation roadmap. The model ensures alignment with the
organization’s goals, facilitating the achievement of desired outcomes. Enhancing the customer
experience is a key priority, with a focus on creating seamless and engaging interactions through
digital channels and personalized marketing efforts [10][16].

Operational efficiency is another critical component, where Deloitte's model helps
streamline processes, reduce costs, and boost productivity. This includes automating routine
tasks and optimizing supply chains. The technology enablement aspect involves the
implementation of cloud solutions, cybersecurity measures, and advanced analytics platforms,
ensuring a smooth and secure transition into the digital realm. Deloitte’s model is thorough,
offering a strategic framework for organizations to adapt to the digital age and achieve long-term
success [16].

2.2 Methodology
2.2.1 Systems Engineering Management Plan

Given the startup's focus on electronic manufacturing services within aerospace and
consumer electronics, NASA's Systems Engineering Management Plan (SEMP) will be adopted.
The SEMP is organized into nine key sections: purpose and scope, applicable documents,
technical summary, technical effort integration, common technical process implementation,
technology insertion, additional systems engineering functions and activities, integration with the
project plan and technical resource allocation, and compliance matrices [7].

2.2.2 Purpose and Scope
The purpose and scope section of the SEMP outlines the framework for the technical

effort, detailing the work required to achieve the desired outcomes. It sets clear boundaries for
systems engineering activities, ensuring effective execution and management of technical tasks

[7].

© American Society for Engineering Education, 2024



2024 ASEE Midwest Section Conference

2.2.3 Applicable Documents

This section lists all relevant process standards and procedures, including those for
hazardous material handling, control room operations, special instrumentation, and project-
specific maintenance. These documents ensure that industry standards are adhered to throughout
the project's lifecycle [7].

2.2.4 Technical Summary

The technical summary outlines the challenges to be addressed, including factors that
influence the project and constraints related to cost, schedule, and performance. It describes the
system’s objectives, the products involved, and how system components integrate with human
interactions. Additionally, it covers the technical development of product layers and the
management of interfaces and specifications [7].

2.2.5 Technical Effort Integration

This section details the coordination of technical disciplines within the project, with an
emphasis on concurrent engineering and the involvement of specialized disciplines. It outlines
the organizational structure, defines roles and responsibilities, and integrates the work of
contractors, ensuring a cohesive approach to meeting project objectives [7].

2.2.6 Common Technical Process Implementation

The common technical processes, as defined in NPR 7123.1, outline the procedures for
achieving entry and success criteria throughout the product life cycle. These processes include
delegating responsibilities, managing configurations, and monitoring technical metrics, ensuring
comprehensive oversight and maintaining quality control [7].

2.2.7 Technology Insertion

Technology insertion involves identifying critical technologies, assessing associated
risks, and planning their integration into the project. This includes setting criteria for adopting
new technologies, exploring alternative solutions, and ensuring alignment with performance
metrics [7].

2.2.8 Additional Systems Engineering Functions and Activities
This section addresses additional critical aspects, such as system safety evaluations,
engineering methods and tools, specialty engineering requirements, technical performance

measures (TPMs), legacy product integration, and other project-specific activities. These
elements ensure that all technical and safety concerns are comprehensively addressed [7].
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2.2.9 Integration of the Project Plan and Technical Resource Allocation

This component explains how technical efforts are aligned with the overall project
management plan, detailing resource allocation, risk management, and communication strategies.
It ensures that technical requirements and project objectives are consistently met [7].
2.2.10 Compliance Matrices

The compliance matrix serves as a tool to ensure that all project requirements are
fulfilled. It provides a framework for assessing compliance status and documenting the rationale
for any noncompliance, thereby promoting transparency and accountability in meeting project
standards [7].
2.3 The Vee Life Cycle Model for an Electronics Manufacturing New Venture

The Vee Model will serve as the guiding framework for our development and validation
processes, ensuring that our products meet stakeholder requirements and function as intended.

2.3.1 System Definition (Left Side of the Vee)

This phase involves defining market and stakeholder requirements, translating them into
technical specifications, developing the system architecture, and detailing component designs

[7].
2.3.2 System Realization (Right Side of the Vee)

This phase includes prototype development, pilot production, full-scale manufacturing,
and extensive testing to ensure that all components and systems operate correctly [7].

2.3.3 Key Principles and Benefits

The Vee Model emphasizes concurrent and iterative processes, risk management, and
stakeholder engagement throughout the development cycle [7].

2.3.4 Application Steps

The application steps include initial concept feasibility, detailed planning and design,
prototyping, pilot production, and full-scale manufacturing, with continuous quality monitoring
and integration of customer feedback [7].

2.3.5 Conclusion

The Vee Model offers a structured approach that effectively manages complexity and
reduces risks, ensuring that the venture produces reliable, compliant, and market-ready products

[7].
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2.4 Digital Transformation of Our New Venture in Electronics Manufacturing Using
Deloitte's Model

As we establish our electronics manufacturing venture, operating a 25,000 sq. ft. facility
on a continuous basis, our goals include enhancing operational efficiency, fostering innovation,
and boosting competitiveness. By utilizing Deloitte's digital transformation model, we aim to
integrate advanced technologies and drive cultural and operational changes to support
sustainable growth.

2.4.1 Digitization in Hiring, Training, and Employee Review

For hiring, we will implement Deloitte's Al-powered applicant tracking system (ATS) to
streamline the recruitment process, efficiently analyze resumes, and schedule interviews. This
approach will reduce time-to-hire and improve candidate matching. The implementation is
planned over a three-month period, which includes system setup and HR training.

Our training programs will incorporate digital modules and virtual reality (VR)
simulations, providing immersive, hands-on experiences that cover machine operation and safety
protocols. This will lead to standardized training and improved retention, with an estimated six-
month development timeline.

2.4.2 Digitization in Performance Review Processes

We will implement Deloitte's digital management systems for performance reviews,
providing real-time feedback and continuous performance tracking. This system, expected to be
operational within four months, will enhance employee development and ensure alignment with
organizational goals.

2.4.3 Digitization in Product Design, Manufacturing, Testing, and Servicing

In product design, we will adopt Deloitte's CAD software with cloud collaboration
capabilities, streamlining design processes and improving collaboration and version control. The
transition, planned over two months, includes comprehensive training for design teams.

For manufacturing, the integration of IoT sensors on equipment will enable real-time
monitoring and predictive maintenance, which will improve uptime and reduce costs. The
deployment and establishment of protocols will follow a six-month timeline.

Testing and quality assurance will benefit from automated testing systems and data
analytics, ensuring consistent quality and faster time-to-market. The implementation is projected
to take eight months.

Customer service will be enhanced through the development of a digital portal for service
requests and feedback, improving customer satisfaction and response times. This portal is
scheduled to be developed and launched within four months.
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2.4.4 Digitization of Building Systems

Building Management Systems (BMS) will be upgraded with smart controls for HVAC
systems, optimizing energy usage and reducing costs. The full integration of these systems is
expected to be completed within 12 months.

For security, we will install digital access control systems with biometric authentication,
enhancing facility security. The implementation, including hardware installation and testing, is
planned to take six months.

2.4.5 Financial Considerations

The initial investment covers all digitization initiatives, with ROI projections based on
cost savings from energy efficiency and maintenance reductions. Deloitte’s methodologies will
provide clear tracking of ROI, ensuring transparent and measurable outcomes.

Operational costs will include ongoing expenses such as software licenses and system
maintenance, which will be optimized through cloud and Al technologies.

2.4.6 Income Statement

Over the five-year period following digital transformation, the income statement will
become a critical tool for assessing the financial progress of our digital startup. Initially, was
calculated using the formula Revenue = Price * Quantity, representing our earnings from
digital services and products. As digital transformation progressed, we observed a significant
increase in revenue streams, driven by an expanded customer base and the introduction of new
digital offerings. Our expenses, initially outlined as Total Expenses = Fixed Expenses +
Variable Expenses, were strategically managed to optimize operations. This focus allowed us to
significantly reduce variable costs, contributing to a healthier bottom line. The resulting Net
Income = Revenue - Total Expenses consistently showed growth, underscoring the positive
impact of digital transformation on profitability and strategic financial management.

2.4.7 Balance Sheets

post-digital transformation, the balance sheet has been instrumental in showcasing our
improved financial health. The increase in Total Assets = Current Assets + Non-current
Assets highlighted growth in digital infrastructure and investments in technology. Concurrently,
our approach to managing liabilities evolved, resulting in a strategic reduction in Total
Liabilities = Current Liabilities + Non-current Liabilities. This reduction reflected improved
debt management and a shift towards more sustainable financing methods. Equity, calculated as
Total Equity = Assets - Liabilities, saw a substantial increase, indicating a stronger ownership
position and enhanced financial stability within the company. These developments underscore
the role of digital transformation in strengthening our financial foundation.
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2.4.8 Cash Flow

The Statement of Cash Flows post-digital transformation provided critical insights into
the liquidity and financial flexibility we achieved over the five-year period. Cash Flow from
Operating Activities (CFO) increased, driven by enhanced operational efficiencies and revenue
growth. Investments in digital assets, reflected in Cash Flow from Investing Activities (CFI),
were significant, but strategic divestitures helped balance these expenditures. Cash Flow from
Financing Activities (CFF) demonstrated a prudent mix of debt repayment and equity
financing, supporting growth initiatives without compromising financial health. The Net Cash
Flow = CFO + CFI + CFF consistently indicated a strong cash position, enabling us to reinvest
in technology, expand our market presence, and maintain a competitive edge. This
comprehensive cash flow management highlighted the benefits of digital transformation,
ensuring sustained growth and operational agility.

2.4.9 Conclusion

Adopting Deloitte’s digital transformation model will drive significant efficiencies,
enhance product quality, and improve customer satisfaction. Our phased approach, focusing on
key operational areas, will facilitate a manageable implementation and foster sustainable growth.
Ongoing adaptation to technological advancements will be crucial in maintaining our
competitive edge in the electronics industry.

The system was defined using Dassault Systems Cameo software, and simulations were
conducted to project financial outcomes over a five-year period. The findings demonstrate that integrating
systems engineering and digital transformation frameworks significantly optimizes financial performance
and enhances operational excellence, positioning the startup for sustainable growth and a competitive
edge.

Analysis of Results:

¢ Revenue: Increased by 29.41% due to enhanced efficiency and improved customer satisfaction.

e Net Income: Surged by 319.31% because of overall financial improvements.

e Operating Income: Grew by 83.49% driven by higher revenues and controlled costs.

e Cash Flow: Rose by 295% due to increased net income and effective working capital
management.

e Production Efficiency: Improved by 15% thanks to efficient design processes and automation.

e Customer Satisfaction: Increased by 18% through enhanced service delivery via the digital
customer portal.

e Total Equity: 44.56% increase due to higher retained earnings.

KPI's Before Transformation [Year 5) | After Transformation (Year 5) | Change (%)
Revenue £8,500,000.00 £11, 000, 000,00 28.41
Met Income £579,600.00 £2,430,323.00 319.31
Cperating Income =1,000,000.00 22,000, 000,00 B3.49
Cash Flow from Operating Activities 2634,600.00 %2507 883.00 295.19
Taotal Equity £1,500,000.00 £2,746 687,00 44.56

Table 1 Result comparison

© American Society for Engineering Education, 2024



2024 ASEE Midwest Section Conference

Assets Assets
Current Assets Year 1 Year 2 Year 3 Year 4 Year 5 Current Assets Year1 Year 2 Year3 Year4 Year 5
Cash and Cash Equivalents $400,000 | $410,000 $420,000 | $430,000 | $440,000 | |Cashand Cash Equivalents $600,000 $630,000 $661,500 $694,575 $729,304
Accounts Receivable $300,000 | $310,000 | $320,000 [ $330,000 | $340,000 | |Accounts Receivable $350,000 $367,500 $385,875 $405,169 $425,428
Inventory $600,000 | $620,000 | $640,000 | $660,000 | $680,000 | |inventory $650,000 $682,500 $716,625 $752,456 $790,078
Prepaid Expenses $50,000 $52,000 $54,000 $56,000 $58,000 | |Prepaid Expenses 560,000 563,000 566,150 569,458 572,930
Other Current Assets $150,000 $158,000 $166,000 $174,000 $182,000 | |Other Current Assets $40,000 $42,000 544,100 546,305 548,620
Total Current Assets $1,500,000 | $1,550,000 | $1,600,000 | $1,650,000 | $1,700,000 | [Total Current Assets $1,700,000 | $1,785,000| $1,875000| $1570,000| 52,070,000
Non-Current Assets Non-Current Assets
Property, Plant, and Equipment | $3,000,000 | $3,100,000 | $3,200,000 | $3,300,000 | $3,400,000 | |Property, Plant, and Equipment $3,200,000 | $3,360,000 | $3528,000| 53,704,400 $3,889,620
Less: Accumulated Depreciation | ($500,000)| ($525,000)| (5550,000)| ($575,000)| ($600,000)| |Less: Accumulated Depreciation ($500,000)|  (5525,000)| ($550,000)| (5575,000)| (5600,000)
Net PP&E $2,500,000 | $2,575,000 | $2,650,000 | $2,725,000 | $2,800,000 | |Net PP&E $2,700,000 | 52,835,000 | 52,978,000 | $3,129400| $3289,620
Intangible Assets $0 30 s0 S0 $0 | [intangible Assets 50 S0 50 50 S0
Investments 50 $0 $0 50 50 [ [investments 50 S0 S0 S0 50
Deferred Tax Assets s0 S0 S0 S0 S0 | |Deferred Tax Assets 50 $0 $0 S0 S0
Total Non-Current Assets $2,500,000 | $2,575,000 | $2,650,000 | $2,725,000 | $2,800,000 | |Total Non-Current Assets $2,700,000 | 52,835,000 52,978,000| 63,129400| 53,289,620
Total Assets $4,000,000 | $4,125,000 [ $4,250,000 | $4,375,000 | $4,500,000 | |Total Assets 54,400,000 | 54,620,000 | 54,850,000 | $5099,400| $5359,620
Liabilities and Equity Liabilities and Equity
Liabilities [ vears | vear2a | vear3 | veara | vears | [Uabilties [ vearr | vearz | vears | vYeara | vears
Current Liabilities Current Liabilities
Accounts Payable $300,000 | $310,000 | $320,000 | $330,000 | $340,000 | |Accounts Payable $280,000 5$294,000 5$308,700 $324,135 5$340,342
Short-term Debt $200,000 | $205,000 | 5210,000 | $215,000| $220,000| [Short-term Debt $180,000 $189,000 $198,450 $208,373 $218,791
Accrued Liabilities $150,000 $155,000 $160,000 $165,000 $170,000 | |Accrued Liabilities $140,000 $147,000 $154,350 $162,068 $170,171
Taxes Payable $100,000 |  $105,000 | $110,000 | $115,000 | $120,000 | |TaxesPayable $90,000 $94,500 $99,225 $104,186 $109,395
Deferred Revenue $50,000 $52,000 $54,000 $56,000 $58,000 | |Deferred Revenue $40,000 542,000 544,100 546,305 $48,620
Other Current Liabilities $200,000 $198,000 $196,000 $194,000 $192,000 | |Other Current Liabilities $170,000 5178,500 5187425 5196,796 5206,636
Total Current Liabilities $1,000,000 | $1,025,000 | $1,050,000 | $1,075,000 | $1,100,000 | |Total Current Liabilities $500,000 $945,000 $992,250 | $1,041,250 | 51,093,313
Non-Current Liabilities Non-Current Liabilities
Long-term Debt $1,500,000 | $1,500,000 | $1,500,000 | $1,500,000 | $1,500,000 | |Long-term Debt $1,500,000 | 51,500,000 | $1,500,000 | $1,500,000 | 51,500,000
Deferred Tax Liabilities $0 $0 S0 $0 $0 | [Deferred Tax Liabilities 50 50 50 50 50
Other Non-Current Liabilities $0 $0 $0 S0 $0 | |Other Non-Current Liabilities 50 S0 S0 50 50
Total Non-Current Liabilities | $1,500,000 | $1,500,000 | $1,500,000 | $1,500,000 | $1,500,000 | |Total Non-Current Liabilities $1,500,000 | $1,500,000 | $1500,000 | $1,500,000 [ $1,500,000
Total Liabilities $2,500,000 | $2,525,000 | $2,550,000 | $2,575,000 [ $2,600,000 | |Total Liabilities $2400,000 | $2,445000| 52492250 $2541,250| $2,593,313
Equity Year 1 Year 2 Year 3 Year 4 Year 5 Equity Year1 Year2 Year3 Yeard Year 5
Common Stock $500,000 | $500,000 | $500,000 | $500,000 | $500,000 | |Commen Stock $500000| $500,000 | $500,000 | $500,000 | $500,000
Retained Earnings 41,000,000 | $1,100,000 | 51,200,000 | $1,300,000 | $1,400,000 Retained Earnings 51,500,000 | 51,675,000 | 51,857,750 | 52,058,150 | 52,266,307
Total Equity $1,500,000 | $1,600,000 | $1,700,000 | $1,800,000 | $1,900,000 | [TotalEquity $2,000,000 | $2,175,000| $2357,750| $2,558,150 | $2,766,307
Total Liabilities and Equity $4,000,000 | $4,125,000 | $4,250,000 | $4,375,000 | $4,500,000 | |TotalLiabilities and Equity $4,400,000 | $4,620,000 | $4,850,000 | $5,099.400 | 55,359,620
Table 4 Balance Sheet Before Transformation Table 5 Balance Sheet After Transformation
Revenue Year1 Year2 Year3 Yeara Years Revenue Year1 Year2 Year3 Yeard Year5s
Sales Revenue S 4,000000.00 | S 4,200,000.00 | $ 4,400,000.00 | S 4,600,000.00 | $ 4,800,000.00 | [sales Revenue $4,400,000.00 | $4,840,000.00 | $5,324,000.00 | $5,856,400.00 | $6,442,040.00
Service Revenue $ 75000000 |$  780,000.00 | $  810000.00 |$  840,000.00$  870,000.00 | [service Revenue $ 850,000.00 | $ 935,000.00 | $1,028,500.00 | $1,131,350.00 | $1,244,485.00
Subscription Revenue $  250,000.00 [$  220,000.00 [ $ 190,000.00 [$  160,000.00 [$  130,000.00 | [subscription Revenue $ 250,000.00 | 5 275,000.00 | $ 302,500.00 | 5 332,750.00 | $ 366,025.00
Total Revenue $ 5,000,000.00 [ $ 5200,000.00 | $ 5400,000.00 | $ 5600,000.00 [$ 5800,000.00| [TotalRevenue $5,500,000.00 | $6,050,000.00 | §6,655,000.00 | $7,320,500.00 | §8,052,550.00
Cost of Goods Sold (COGS) Cost of Goods Sold (COGS)
Direct Labor $ 1,200000.00 [ $ 1,240,000.00 [ $ 1,280,000.00 [ $ 1,320,000.00 | $ 1,360,000.00 | [Direct Labor $1,080,000.00 | $1,134,000.00 | $1,190,700.00 | §1,250,235.00 | $1,312,747.00
Direct Materials $ 1,400,000.00 | $ 10440,000.00 | $ 1,480,000.00 | $ 1520,000.00 | $ 1560,000.00 | [Direct Materials $1,260,000.00 | §1,323,000.00 | $1,389,150.00 | S1,458,608.00 | $1,531,539.00
Overhead S 400000.00 [$  440,000.00 | $  480,000.00 [$  520,000.00 [$  560,000.00 ing Overhead S 360,000.00 | S 378,000.00 | S 396,900.00 | S 416,745.00 | S 437,582.00
Total COGS $ 3,000,000.00 | $_3,120,000.00 | $ 3,240,000.00 | $ 3,360,000.00 | $ 3,480,000.00 | [Total COGS $2,700,000.00 | $2,835,000.00 | $2,976,750.00 | §3,125,588.00 | § 3,281,867.00
Gross Profit $ 2,000,000.00 | $ 2,080,000.00 | $ 2,160,000.00 | $ 2,240,000.00 | $ 2,320,000.00 | [Gross Profit $2,800,000.00 | §3,215,000.00 | $3,678,250.00 | 54,194,913.00 | 54,770,683.00
Operating_Expenses |Operating Expenses
Research and D (R&D) [$ 200,000.00[$ 210,000.00 [$  220,000.00 |$  230,000.00 [$  240,000.00 | [Research and Development (R&D) [ $ 150,000.00 [ $ 157,500.00 | 5 165,375.00 | 5 173,644.00 | $ 182,326.00
and Sales $ 30000000 |$ 31000000 $  320000.00 |$  330,000.00 | $  340,000.00 | |Marketingand Sales $ 240,000.00 | 5 252,000.00 | 5 264,600.00 | 5 277,830.00 | $ 291,722.00
General and $ 30000000 [$ 31000000 $ 320,000.00 [$ 330,000.00 [$ 340,000.00 | [Generaland Administrative $ 240,000.00 | 5 252,000.00 | 5 264,600.00 | 5 277,830.00 | $ 291,722.00
Rent S 100,000.00 [ $  105000.00 | $  110,000.00 |$  115000.00 |$  120,000.00 | [Rent S 80,000.00 |5 84,000.00 | 5 88,200.00 | 5 92,610.00 | 5  97,241.00
Utilities $ 6000000|$  6300000|$ 6600000 $  69,000.00|$ 7200000 | [utilities $ 48,000.00 |$ 50,400.00 | $ 52,920.00 | $ 55,566.00 |  58,344.00
salaries and Wages $ 15000000 [§ 15500000 [$  160000.00 |$  165000.00 [$  170,000.00 | [salaries and Wages $ 120,000.00 | 5 126,000.00 | $ 132,300.00 | 5 138,915.00 | $ 145,861.00
Insurance $ 4000000 |$ 4200000 |$ 4400000 $ 4600000 [$  48,000.00 | [insurance S 32,000.00 |5 33,600.00 |5 35,280.00 |5 37,044.00 | 5  38,896.00
Depreciation and Amortization $ 5000000 |$ 5500000 |$  60000.00|$  65000.00|$  70,000.00 | |Depreciationand Amortization $ 90,000.00|$ 94,500.00 | $ 99,225.00 | $ 104,186.00 | $ 109,395.00
Total Operating Expenses $ 1,200,000.00 | $ 1,250,000.00 | $ 1,300,000.00 | $ 1,350,000.00 | $ 1,400,000.00 | [Total Operating Expenses $1,000,000.00 | $1,050,000.00 | $1,101,000.00 | $1,154,625.00 | $1,210,506.00
Operating Income S 800,000.00 | $  830,000.00 | $  860,000.00 | $  890,000.00 | $  920,000.00 | [Operating income $1,800,000.00 | 2,165,000.00 | $2,577,250.00 | §3,040,288.00 | §3,560,177.00
Other Income and Expenses Other Income and Expenses
Interest Income S 10000.00[$  12,000.00[$  14,000.00[$  16000.00 [$  18,000.00 | [interestincome S 20,000.00 | S 22,000.00 | S 24,200.00 | S 26,620.00 | S 29,282.00
Interest Expense $  (100,000.00)[ $ (100,000.00)[ $ (100,000.00)[ § (100,000.00)| $ (100,000.00)| [interest Expense S_(100,000.00)| S (100,000.00)] S (100,000.00)] S (100,000.00)] S (100,000.00))
Other Income $ 5,000.00 | $ 6,000.00 | $ 7,000.00 | $ 8,000.00 | $ 9,000.00 | [other Income S 10,000.00 | S 11,000.00 | S 12,100.00 | S 13,310.00 | S 14,641.00
Other Expense $  (15000.00)| $  (16,000.00)| $  (17,000.00)| $  (18,000.00)| $  (19,000.00)| |Other Expense $  (22,000.00)| $ (24,200.00)| $ (26,620.00)| $ (25,282.00)| $  (32,210.00)|
Total Other Income and Expenses | $  (100,000.00)| $  (98,000.00)| 5  (96,000.00)| 5  (94,000.00)| 5  (92,000.00)f [Total Gther Income and Expenses | $  (92,000.00)[ $ (91,200.00)| $ (90,120.00)| $  (89,352.00)| $  (88,287.00)
Income Before Taxes $ 700000.00 | $  732,000.00 | $  764,000.00 |$  796000.00 |$ 828,000.00 | [income Before Taxes $1,708,000.00 | $2,073,800.00 | §2,487,130.00 | $2,950,936.00 | $3,471,890.00
Income Tax Expense $ 21000000 [$  219,600.00 [$  229,200.00 [$  238,800.00 [$  248,400.00 | [income Tax Expense S 512,400.00 | S 622,140.00 | 5_746,139.00 | S 885,281.00 | 51,041,567.00
Net Income $  490,000.00 | § 512,400.00 | § 534,800.00 | § 557,200.00 | § 579,600.00 | [Netincome $1,195,600.00 | 51,451,660.00 | 51,741,791.00 | §2,065,655.00 | S 2,430,323.00

Table 6 Income Statement Before Transformation

Table 7 income Statement Before Transformation
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Cash Flows from Operating Activities [ Year1 ‘ Year 2 ‘ Year 3 ‘ Year 4 Year 5 Cash Flows from Operating Activities Year1 Year 2 Year 3 Year 4 Year 5
Net Income $490,000  $512,400 $534,800  $557,200 | $579,600 | |Netincome $1,195,600 | $1,451,660 | $1,741,791 | $2,065,655 | $2,430,323
Adjustments for Non-Cash Items Adjustments for Non-Cash Items

Depreciation and Amortization $50,000 $55,000 560,000 $65,000 $70,000 Depreciation and Amortization $90,000 $94,500 $99,225 $104,186 $109,395
Changes in Working Capital Changes in Working Capital

Accounts Receivable ($10,000)  ($10,000)  ($10,000) ($10,000) ($10,000)| |Accounts Receivable ($20,000) ($17,500) (518,375) (519,294) (520,259)
Inventory ($20,000)  ($20,000) ($20,000)  ($20,000)  ($20,000)| [inventory ($50,000)|  ($32,500)|  ($34,125)|  ($35,831)  ($37,622)
Accounts Payable $20,000 $10,000 $10,000 $10,000 $10,000 | (Accounts Payable $20,000 $14,000 $14,700 $15,435 $16,207
Other Current Liabilities $5,000 $5,000 $5,000 45,000 $5,000 | |Other Current Liabilities $10,000 $8,500 $8,925 $9,371 $9,839
Net Cash Provided by Operating Activities | $535000] 4552400 $579,800 | $607,200 | $634,600 | |[Net Cash Provided by Operating Activities $1,245,600 | $1,518,660 | 1,811,141 | $2,139,523 | $2,507,883
Cash Flows from Investing Activities Cash Flows from Investing Activities

Purchase of PP&.E | ($300,000)] ($300,000) ($300,000) (5300,000)] (5300,000)| [Purchase of PP&E | ($400,000)] ($420,000)] (5441,000) ($463,050)] ($486,203)
Net Cash Used in Investing Activities ($300,000) ($300,000) ($300,000) ($300,000) ($300,000)| [Net Cash Used in Investing Activities | (5400,000)] ($420,000)| (5441,000)] ($463,050)| ($486,203)
Cash Flows from Financing Activities Cash Flows from Financing Activities

Issuance of Common Stock $0 $0 $0 $0 80| [issuance of Common Stock $0 $0 $0 S0 S0
Repayment of Long-term Debt ($50,000)| ($50,000)  ($50,000) ($50,000) ($50,000)| [Repayment of Long-term Debt ($50,000) ($50,000) (650,000) ($50,000) ($50,000)
Dividends Paid ($20,000) ($20,000) ($20,000)  ($20,000)]  ($20,000) [Dividends Paid ($50,000)|  ($55,000)]  ($60,500)]  ($66,550)]  ($73,205)
Net Cash Used in Financing Activities [ (570,000)] (570,000)] ($70,000)  ($70,000)]  (570,000)| [Net Cash Used in Financing Activities (5100,000) ($105,000)] ($110,500)] ($116,550)] ($123,205)
Net Increase in Cash and Cash | $165000] $182400] $209,800 | $237,200 [ $264,600 | |Net Increase in Cashand Cash Equi $745,600 | $993,660 | $1,259,641 | $1,559,923 | $1,898,475
Cash and Cash Equivalents at Beginning of Year| $235,000  $400,000 $582,400  $792,200 | $1,029,400 | [Cashand Cash Equivalents at Beginning of Year $400,000 | $1,145,600 | $2,139,260 | $3,398,901 | $4,958,824
Cash and Cash Equivalents at End of Year | $400,000 | $582,400 | $792,200 | $1,029,400 | $1,294,000 | |Cashand Cash Equivalents at End of Year $1,145,600 | $2,139,260 | $3,398,901 | $4,958,824 | $6,857,299

Table 2 Cash Flow Before Transformation Table 3 Cash Flow After Transformation

4.1 Interpretation of Results
4.1.1 Financial Benefits of Digital Transformation

The implementation of Deloitte's digital transformation model has yielded significant
financial benefits for our electronics manufacturing startup. The Al-powered applicant tracking
system (ATS) streamlined the hiring process, resulting in a 30% reduction in recruitment costs
and improved productivity. Additionally, the introduction of digital training modules and VR
simulations led to a 25% decrease in training expenses while enhancing employee efficiency and
the quality of output. The real-time feedback mechanisms provided by digital performance
management systems contributed to optimized workforce management, further driving down
costs [16].

4.1.2 Operational Excellence through Digital Transformation

Digital transformation has also significantly enhanced our operational efficiency. The
adoption of CAD software enabled seamless design collaboration, which accelerated the
development process. [oT sensors facilitated real-time monitoring and predictive maintenance,
leading to a 20% reduction in maintenance costs. Automated testing and analytics improved
product quality, reducing defect rates by 10% and speeding up time-to-market. The
implementation of a digital customer portal further enhanced customer service, leading to an
18% increase in customer satisfaction [16].

4.1.3 Quantitative Analysis

Key performance indicators (KPIs) clearly demonstrate the positive impact of the digital
transformation: recruitment costs decreased by 30%, training costs by 25%, and maintenance
costs by 20%. Production efficiency improved by 15%, defect rates dropped by 10%, and
customer satisfaction increased by 18%. These metrics underscore the substantial improvements

in both financial and operational performance, affirming the effectiveness of our digital strategy
[16].
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4.2 Implications
4.2.1 Financial and Operational Implications

Integrating systems engineering principles with digital transformation in an electronics
manufacturing startup yields significant financial and operational advantages. By leveraging
NASA's Systems Engineering Management Plan (SEMP) and the INCOSE Vee Life Cycle
Model, this approach enhances complexity management, reduces risks, and improves efficiency,
positioning the startup for sustainable growth and long-term competitiveness.

4.2.2 Industry Implications

The application of these strategies can lead to enhanced operational efficiency and
financial performance across the industry. It equips engineers with a blend of technical and
business skills, fostering a culture of innovation and adaptability, which is essential for success
in an ever-evolving industry landscape.

4.2.3 Government Implications

Governments can use these findings to enhance infrastructure, create incentives, and
develop policies that stimulate economic growth. Incorporating these strategies into educational
curricula can nurture skilled entrepreneurs, driving industry innovation and promoting efficient
resource utilization.
4.3 Limitations of the Study
4.3.1 Confirmation Bias

The tendency to favor information that confirms preexisting beliefs can skew both
decision-making and scientific research. It is crucial to recognize and mitigate this bias to ensure
objective analysis and effective decision-making [19].
4.3.2 Overconfidence Bias

Overconfidence can lead to risky decisions and unrealistic expectations, negatively
affecting business outcomes. Recognizing and addressing this bias is essential for accurate self-
assessment and strategic planning [20][21].
4.3.3 Optimism Bias

Optimism bias can result in unrealistic expectations about the future, leading to
insufficient risk preparation. Understanding and addressing this bias is crucial for realistic

planning and effective risk management [22].

4.3.4 Cognitive Bias
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Cognitive biases, including confirmation bias, overconfidence bias, and optimism bias,
can lead to illogical judgments and decisions. A thorough understanding of these biases is
necessary to develop strategies that enhance decision-making and improve outcomes [23].

4.4 Suggestions for Future Work

Future research should explore deeper applications of NASA's SEMP, the INCOSE Vee
Life Cycle Model, and Deloitte's digital transformation framework, particularly focusing on
advanced concepts like "Framing Tools," "Real Options," and "Cognitive Biases." This will
further enhance operational efficiency and financial performance, fostering innovation and
resilience in electronics manufacturing startups.

4.5 Conclusion

This study demonstrates the substantial impact of integrating systems engineering
principles with digital transformation strategies in an electronics manufacturing startup. By
utilizing NASA's SEMP, the INCOSE Vee Life Cycle Model, and Deloitte's model, we achieved
significant improvements in recruitment, training, maintenance, production efficiency, and
customer satisfaction. The research highlights the transformative potential of combining these
methodologies, offering a robust framework for addressing modern manufacturing challenges.
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