
 
 

 International Journal of Enhanced Research in Science, Technology & Engineering 

ISSN: 2319-7463, Vol. 14 Issue 3, March-2025 

 

Page | 147 

The Role of Macros (VBA) in Application  

Development and Digital Transformation 
 

Ahmed Saud Alrashidi
1
, Naif Jaber Aldhafeeri

2
,  

Saud Saad Alrashidi
3
, Naif Abdullah Alsalman

4
 

 

1,2
Department of Computer and Information Technology, Hafer Albatin Technical College, Technical and Vocational 

Training Corporation, TVTC, Saudi Arabia 
3
Department of Computer and Information Technology, Rafha Technical College, Technical and Vocational Training 

Corporation, TVTC, Saudi Arabia 
4
Department of content technologies, Riyadh, Technical and Vocational Training Corporation, TVTC, Saudi Arabia 

 

 

 

ABSTRACT 

 

This paper explores the role of Visual Basic for Applications (VBA) macros in application development and 

digital transformation. Although introduced in the early 1990s, macros remain an essential component of 

enterprise workflows, particularly in Microsoft Office environments such as Excel, Word, Access, and Outlook. 

Their continued prevalence highlights both advantages and challenges: while macros provide powerful 

automation, accessibility for non-programmers, and cost-effective solutions, they also present limitations in 

scalability, security, and integration with modern technologies. Moreover, the study examines the historical 

background of VBA, evaluates the advantages and disadvantages of macros, and discusses their relevance in 

contemporary application development. It further analyzes practical case studies from finance, logistics, and 

education sectors, alongside modern educational applications that facilitate teaching and learning in university 

environments. Comparative analysis with modern frameworks such as Python, low-code platforms, and robotic 

process automation (RPA) highlights the enduring relevance of macros when integrated strategically. 

 

More importantly, findings suggest that rather than being obsolete, macros can serve as a bridge technology, 

enabling hybrid solutions that combine the reliability of legacy systems with the innovation of cloud, AI, and 

digital media tools. By positioning VBA macros as enablers rather than barriers, organizations can achieve 

continuity, efficiency, and progress within their digital transformation journeys. 

 

Keywords: VBA, Macros, Application Development, Office Automation, Legacy Systems, Digital 

Transformation, Integration, APIs, Cloud Computing, RPA, Low-Code Platforms, Educational Applications, 

Artificial Intelligence. 
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Problem Statement and Research Objectives 

 

Although organizations benefit from the automation and integration capabilities of macros, overreliance on VBA 

creates bottlenecks in modernization efforts. Enterprises must address critical questions: 

 How can macros remain valuable in an era of cloud computing, AI, and low-code platforms? 

 What are the risks of continuing to depend on legacy macro-based systems? 

 Can macros be positioned not as outdated tools but as enablers of hybrid digital solutions? 

 

Without structured analysis and clear strategies, organizations risk inefficiencies, security breaches, and missed 

opportunities for innovation. This research aims to: Firstly, analyze the role of VBA macros in application 

development and enterprise workflows. Secondly, evaluate the advantages and disadvantages of macros in comparison 

to modern development frameworks. More importantly, examine practical case studies that demonstrate the continued 

use and integration of macros in real-world contexts. Also, explore modern educational applications as complementary 

digital tools that enhance academic environments. Lastly, propose a future-oriented framework for positioning macros 

within the broader scope of digital transformation. 

 

INTRODUCTION 

 

In the rapidly evolving landscape of software development and enterprise automation, Visual Basic for Applications 

(VBA) macros continue to play a significant role despite being introduced more than three decades ago. Originally 

designed to simplify repetitive tasks within Microsoft Office applications, macros have become deeply embedded in 

organizational workflows across sectors such as finance, logistics, education, and government. Their persistent use 

highlights a paradox: while newer programming languages and platforms offer more advanced capabilities, 

organizations remain heavily reliant on VBA for mission-critical operations. 

 

The central issue lies in balancing legacy stability with modern innovation. VBA macros provide reliability, 

accessibility for non-programmers, and cost-effectiveness, but they also face serious limitations, including security 

vulnerabilities, scalability challenges, and lack of native support for modern technologies such as cloud services and 

artificial intelligence. At the same time, digital transformation demands that enterprises adopt more dynamic, 

integrated, and data-driven systems. This tension between legacy reliance and future-oriented needs makes the study of 

macros in application development highly relevant. 

 

 Background of Macros and VBA 

 

The history of Visual Basic for Applications (VBA) reflects the evolution of office automation and the gradual shift 

from manual data handling to programmable, semi-intelligent systems within enterprise environments. Since its 

introduction by Microsoft in the early 1990s, VBA has served not only as a scripting language but also as a platform for 

institutional customization, bridging the gap between end-users and full-scale software engineering. Understanding the 

origins, adoption patterns, and limitations of macros is essential to contextualizing their current and future role in 

digital transformation. 

 

Origins and Development 

 

Microsoft introduced VBA in 1993 alongside Office 5.0, positioning it as a successor to the limited macro recorders 

available in earlier versions of Excel and Word. Traditional macros were restricted to replaying keystrokes and 

commands, which offered convenience but lacked flexibility. By embedding VBA—a derivative of the Visual Basic 

language—Microsoft enabled users to define logical operations, create custom functions, and directly manipulate the 

object models of Office applications.  

 

This shift represented a democratization of programming. Tasks that previously required specialized programmers 

could now be achieved by office staff, financial analysts, or administrators. VBA empowered these “citizen 

developers” to craft workflows tailored to their precise operational needs, dramatically increasing efficiency without 

requiring investment in bespoke software. Early adopters included accounting departments, which automated complex 

financial models, and government offices, which streamlined repetitive documentation tasks. 

 

Institutional Adoption 

 

By the late 1990s and early 2000s, VBA had become entrenched across industries. Its rapid adoption can be attributed 

to a convergence of practical and economic drivers: Financial Sector: Investment banks and insurance firms integrated 

VBA into Excel to construct valuation models, risk simulations, and compliance reports. The ability to update 

thousands of records automatically reduced the risk of human error and accelerated decision-making. Public 

Administration: Municipalities and ministries leveraged Access VBA to manage citizen records and budget 

allocations without commissioning expensive custom databases.  
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Corporate Environments: Word VBA was employed for document standardization, ensuring consistent branding, 

formatting, and compliance across thousands of reports and legal contracts. These examples illustrate how VBA 

provided both vertical specialization (finance, law, education) and horizontal versatility (applicable across all sectors). 

Its adoption was further cemented by the fact that Office was already universally deployed, making VBA an 

immediately available tool without additional licensing costs. 

 

 
 

Strengths of VBA in Context 

 

The success of VBA cannot be attributed to a single factor but rather to its unique positioning at the intersection of 

usability, affordability, and integration. 

 Usability: Unlike general-purpose programming languages, VBA was intuitive enough for non-programmers. 

Built-in wizards, macro recording, and the Visual Basic Editor allowed rapid learning curves. 

 Affordability: Organizations leveraged existing Office installations without allocating budgets for external 

software projects. For small and medium-sized enterprises, this was transformative, enabling them to automate 

processes that would otherwise have remained manual. 

 Integration: Through COM (Component Object Model) technology, VBA could interact not only with Office 

objects but also with external systems. This made it possible to connect spreadsheets to databases, email 

servers, and even early web services. 

Together, these strengths explain why VBA outlasted many contemporary technologies and continues to be studied as a 

resilient example of user-centered programming. 

 

Limitations and Challenges 

 

Despite its impact, VBA has faced substantial challenges, many of which stem from its design as a desktop-bound 

scripting environment. 

1. Security Vulnerabilities: Because macros can execute arbitrary code, they became a common vector for 

malware, leading many organizations to disable them by default. This created tension between convenience 

and security. 

2. Lack of Scalability: VBA solutions function effectively at the level of individual documents or departmental 

workflows but struggle with enterprise-scale requirements such as distributed computing or multi-user 

concurrency. 

3. Technological Stagnation: Unlike modern languages, VBA has seen minimal feature development since the 

early 2000s. It lacks native support for JSON, REST APIs, cloud authentication protocols, and modern 

programming paradigms. 

4. Maintenance Issues: Macros are often poorly documented, with logic scattered across hidden modules. As 

staff retire or move, organizations inherit “black box” solutions that are difficult to update or audit. 

These limitations have made VBA both indispensable and problematic—an asset that provides continuity but 

simultaneously constrains innovation. 

 

Contemporary Relevance 

 

In the current era of cloud computing, low-code platforms, and AI-driven services, VBA might appear obsolete. 

However, its persistence is explained by several structural realities: 

 Lock-in Effect: Enterprises have invested decades in building macro-based workflows, and replacing them 

involves prohibitive costs, retraining, and operational risks. 

 Complementary Role: Macros continue to serve as lightweight, local automation tools that coexist with 

modern systems. For instance, a macro may trigger a data export that feeds into cloud analytics platforms. 
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 Educational Value: VBA remains a valuable teaching tool for introducing programming concepts in business 

schools and universities, offering students a bridge between non-technical backgrounds and advanced 

programming. 

 

Thus, VBA is not simply a relic of the past but a technology occupying a hybrid role: simultaneously legacy and 

functional, limited yet indispensable. Its study provides insights into the broader dynamics of legacy system resilience, 

incremental modernization, and the cultural dimensions of software adoption. 

 

Macros in Application Development 

 

The use of VBA macros within application development extends far beyond simple task automation. Macros have 

become a strategic tool in many organizations, providing a means to streamline processes, integrate diverse systems, 

and rapidly prototype solutions. Their continued relevance can be attributed to their adaptability, low cost, and 

accessibility to non-programmers. This section examines the key functions of macros in application development, 

supported by statistical evidence and practical examples. 

 

Automation of Business Processes 

 

One of the primary contributions of macros lies in their ability to automate repetitive tasks. For instance, a financial 

analyst may run daily reports that require importing data, cleaning it, applying formulas, and generating charts. Without 

macros, this process could take hours; with VBA automation, it is reduced to minutes. In detail, a survey conducted by 

Forrester Research (2022) found that organizations using macros for financial reporting reduced manual processing 

time by an average of 35%. Similarly, a Deloitte case study (2023) reported that automating routine Excel operations 

saved employees in one multinational company over 120 hours per month, equivalent to $45,000 annually in 

productivity gains. 

 

 

SYSTEM INTEGRATION 

 

Macros also act as a bridge for integrating Microsoft Office with external systems. Through COM objects and API 

calls, VBA can interact with databases, ERP systems, and web services.  Besides, in logistics, Excel macros can fetch 

distance data from Google Maps APIs to optimize delivery routes. Furthermore, in finance, macros can connect with 

Bloomberg terminals to pull real-time market data. More importantly, in education, macros in Access can integrate 

with student information systems (SIS) to generate customized performance dashboards. According to Statista (2023), 

approximately 48% of mid-sized enterprises still rely on Excel VBA as an   integration layer between Office tools 

and back-end databases. (2023) 

 

Sector Enterprises Using VBA (%) Enterprises Using Modern Tools (%) 

Finance 62% 38% 

Logistics 55% 45% 

Education 48% 52% 

Government 50% 50% 
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Rapid Application Development (RAD) 

Macros also serve as a form of rapid prototyping. Business analysts without formal programming training can 

develop proof-of-concept tools directly in Excel or Access. These prototypes often evolve into production-ready 

applications or serve as blueprints for larger software projects. For example: A hospital IT team created a patient intake 

macro in Access that reduced registration times by 20% before commissioning a full-scale digital health system. Also, 

Universities frequently rely on macros in Word and Excel to quickly build survey tools, later migrating them to cloud-

based platforms. IDC (2022) reported that macros reduce prototyping cycles by up to 40%, allowing faster 

experimentation and innovation at the departmental level. 

 

Case-Based Evidence of Macro Contribution 
While theoretical analysis highlights the automation and integration capabilities of VBA macros, their true value is best 

demonstrated through practical, real-world applications. Case-based evidence provides concrete examples of how 

organizations across industries have leveraged macros to reduce errors, save time, and optimize workflows. These cases 

illustrate the adaptability of VBA in different environments—ranging from financial institutions automating transaction 

reconciliations, to manufacturing firms integrating macros with enterprise systems, and universities streamlining 

academic processes. By analyzing such cases, the research moves beyond abstract advantages and presents measurable 

outcomes that reinforce the strategic relevance of macros in application development. Firstly, Finance: Automated 

reconciliation of thousands of transactions reduced errors by 70%. Secondly, Manufacturing: Excel macros integrated 

with SAP to automate bill of materials, saving 15 hours weekly. Finally, Higher Education: Access macros used for 

grading workflows decreased administrative workload by 25%.  

 

Finance Sector 
In the financial industry, accuracy and speed are critical. A multinational bank implemented Excel VBA macros to 

automate the reconciliation of daily transactions across multiple accounts. Previously, analysts spent nearly 6 hours 

per day manually comparing records. After deploying macros, the same task was reduced to 45 minutes, with error 

rates dropping by 70%. Beyond efficiency, this automation enhanced compliance by generating standardized audit 

trails automatically, ensuring regulatory reporting was both faster and more reliable. 

 

Manufacturing Sector 
A global manufacturing firm integrated Excel macros with its SAP enterprise resource planning (ERP) system to 

manage the bill of materials (BOM). Prior to automation, production teams spent an average of 15 hours per week 

consolidating inventory data manually. With VBA, the process was streamlined to 3 hours per week, enabling real-

time updates and reducing costly delays in production lines. The system also provided early alerts for stock shortages, 

improving overall supply chain resilience. 

 

Higher Education Sector 
Universities often face challenges in managing student performance data and grading workflows. A large university 

deployed Access macros to automate grade calculations and generate performance dashboards for faculty. What once 

required two weeks of administrative effort each semester was cut to three days, reducing staff workload by 25%. 

Additionally, the macro-based system integrated with Microsoft Power BI, allowing faculty to visualize trends in 

student performance and intervene early when students showed signs of underachievement. 

 

Table 2. Summary of Macro Contributions Across Sectors 

 

Sector Manual Time 

Before 

Time After 

VBA 

Time 

Saved 

Error 

Reduction 

Additional Benefits 

Finance 6 hours/day 45 min/day ~85% 70% Automated audit trails, 

faster compliance 

Manufacturing 15 hours/week 3 

hours/week 

~80% 50% Real-time inventory 

updates, supply chain 

resilience 

Higher 

Education 

2 

weeks/semester 

3 days ~75% 25% Integrated dashboards, 

early student 

intervention 

 

The evidence presented in this chapter demonstrates that VBA macros remain a valuable component of application 

development despite their age and technical limitations. Theoretical advantages—such as automation, integration, and 

rapid prototyping—are substantiated by practical case studies across finance, manufacturing, and education. Each 

example reveals measurable benefits, including significant reductions in processing time, notable decreases in error 

rates, and the creation of additional value through compliance support, supply chain optimization, and academic 

analytics. 
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While macros cannot replace modern frameworks in scalability or advanced functionality, they continue to serve as a 

cost-effective, adaptable bridge between legacy workflows and contemporary digital solutions. By enabling non-

programmers to design functional tools and by complementing enterprise systems, VBA macros reinforce their 

relevance as both an immediate productivity enhancer and a transitional technology within the broader scope of digital 

transformation. 

 

Advantages and Disadvantages of Macros 

 

The role of VBA macros in application development must be critically evaluated through both their advantages and 

disadvantages. While they have been instrumental in enabling organizations to automate processes and extend 

functionality, their limitations raise important questions about long-term sustainability and modernization. This chapter 

presents a detailed analysis of the strengths and weaknesses of macros, supported by empirical evidence, sector-specific 

examples, and comparative data. 

 

Advantages of Macros 
First of all, Automation and Efficiency: Macros provide significant productivity gains by automating repetitive tasks. 

In many organizations, employees spend up to 40% of their time performing manual data entry or formatting tasks 

(Deloitte, 2023). VBA macros reduce this workload dramatically, freeing employees for higher-value activities. For 

example, an accounting department can reconcile thousands of transactions in seconds rather than hours.  

 

Second, Accessibility for Non-Programmers: Unlike advanced programming languages, VBA is relatively easy to 

learn. The ability to record macros or write simple scripts makes programming accessible to "citizen developers." 

According to a Forrester survey (2022), over 55% of Office power users rely on at least one VBA macro in their 

daily work. This accessibility democratizes software customization, enabling staff without IT training to build their 

own tools. Importantly, Cost-Effectiveness: Macros leverage existing Microsoft Office installations, requiring no 

additional licensing fees. Organizations avoid the high costs of commissioning custom software for every workflow. A 

Gartner report (2021) found that enterprises using macro-driven automation saved an average of $1.2 million 

annually compared to those investing in custom-built desktop applications. Also, Integration Capabilities: Through 

COM objects and APIs, macros can connect Office applications with databases, ERP systems, or web services. This 

allows organizations to bridge legacy workflows with modern enterprise systems. 

 

 For instance, macros can extract data from SAP into Excel for advanced analysis or feed student performance data 

from Access into Power BI dashboards. Lastly, Rapid Prototyping: Macros enable rapid application development 

(RAD). Analysts can design prototypes directly in Excel or Access without waiting for IT departments to allocate 

resources. These prototypes often serve as blueprints for larger applications. IDC (2022) estimates that macros shorten 

prototyping cycles by 30–40%, accelerating innovation. 

 

Disadvantages of Macros 

First of all, Security Vulnerabilities: One of the most significant drawbacks of macros is their vulnerability to misuse. 

Malicious actors often embed harmful code within macros, distributing malware through seemingly legitimate Office 

files. Microsoft’s decision to block macros by default in files downloaded from the internet (2022) reflects the 

magnitude of this risk. In 2021, 45% of phishing attacks used macro-enabled Office files as delivery vectors 

(Symantec Report, 2022). Second, Scalability Limitations: Macros function well at the level of individual documents 

or small teams, but they do not scale efficiently to enterprise-wide deployments. Large datasets, multi-user 

concurrency, and cloud-native architectures exceed the design limitations of VBA. For high-volume, distributed 

applications, modern frameworks like Python, RPA, or low-code platforms are superior. Third, Maintenance 

Challenges: Macros are often developed informally, without proper documentation or version control. As employees 

leave organizations, undocumented macros turn into "black box systems" that are difficult to maintain. A PwC survey 

(2020) indicated that 37% of companies identified undocumented VBA macros as a key operational risk.  
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In addition, Technological Obsolescence: VBA has not seen significant updates since the mid-2000s. It lacks native 

support for cloud APIs, JSON parsing, OAuth authentication, and advanced programming paradigms. In an era 

dominated by AI, micro services, and low-code ecosystems, reliance on VBA can restrict modernization efforts.  

Finally, Performance Constraints: Macros are not optimized for large-scale data processing. Handling millions of 

rows in Excel through VBA is inefficient compared to Python or SQL-based systems. This creates performance 

bottlenecks in organizations that attempt to push macros beyond their intended scope. 

 

 Comparative Analysis: Advantages vs. Disadvantages 

 

Aspect Advantages Disadvantages 

Automation Saves time, reduces errors, increases 

productivity. 

Over-automation may mask poor processes; prone to 

misuse if logic is flawed. 

Accessibility Empowers non-programmers; easy to 

learn. 

Risk of poorly written, undocumented code. 

Cost No extra licensing; uses existing 

Office tools. 

Hidden costs in maintenance, debugging, and training. 

Integration Can link Office with databases, 

APIs, ERP systems. 

Limited support for modern cloud standards (JSON, 

OAuth). 

Prototyping Accelerates innovation; supports 

rapid testing. 

Prototypes may become permanent "shadow IT" 

systems with weak governance. 

Security Provides automation power to users. Frequent target for malware and phishing attacks. 

 

 

Visual Evidence 

 

Macros represent a dual-edged technology: on one hand, they are accessible, cost-effective, and capable of delivering 

significant efficiency gains. On the other hand, their security risks, scalability constraints, and technological 

stagnation limit their suitability for future enterprise needs. The evidence indicates that macros should not be 

abandoned outright but rather repositioned as complementary tools within hybrid strategies—serving as local 

automation solutions while modern frameworks handle scalability and advanced integration. 

 

 Modern Educational Applications in University Environments 

 

The rapid digital transformation of higher education has led to the widespread adoption of modern educational 

applications, which have fundamentally altered the way students and faculty engage with academic content. Unlike 

traditional approaches that relied heavily on face-to-face instruction and paper-based resources, these applications 

provide interactive, data-driven, and accessible platforms that extend learning beyond the physical classroom. Their 

integration into university environments illustrates how technology can enhance efficiency, improve educational 

outcomes, and foster collaboration across diverse academic communities. 

 

One of the most significant categories of educational applications is the Learning Management System (LMS). 

Platforms such as Blackboard, Moodle, and Canvas are now staples of university education. They provide centralized 

access to lecture notes, multimedia materials, discussion forums, and assessments. 

 For students, this means the ability to engage with course materials at any time and from any location, which is 

particularly critical for non-traditional learners balancing academic responsibilities with work or family obligations. For 

professors, LMS platforms simplify administrative tasks by offering automated grading, attendance tracking, and 

course analytics. Research by EDUCAUSE (2022) indicates that over 85% of universities in North America and  

 

Europe use an LMS as their primary digital learning infrastructure, reflecting the global trend toward digital 

standardization in education. Equally transformative are collaboration and communication tools such as Microsoft 

Teams, Google Classroom, and Zoom. These platforms enable real-time interaction between faculty and students, 

whether in large lectures or small group discussions. During the COVID-19 pandemic, universities worldwide adopted 

these tools extensively, and many institutions have continued to use them post-pandemic to support hybrid and blended 

learning models. A UNESCO report (2023) highlighted that the use of digital collaboration tools in higher education 

increased by 150% between 2019 and 2022, with many faculty members reporting improved student engagement due 

to the flexibility of virtual discussions and interactive features such as polls, breakout rooms, and chat functions. 

 

Modern educational applications have also revolutionized assessment practices. Digital examination platforms such as 

ExamSoft and ProctorU allow for secure online testing with integrated plagiarism detection, automated scoring, and 

advanced analytics. These platforms benefit students by providing rapid feedback on performance and offering flexible 
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testing environments, while faculty gain efficiency by reducing the burden of manual grading and ensuring academic 

integrity. Data from the International Journal of Educational Technology (2021) shows that universities adopting online 

assessment tools experienced a 40% reduction in grading time and a 30% improvement in detection of academic 

misconduct. Another dimension of technological integration in higher education is the rise of educational analytics 

and data-driven insights. Universities now employ tools such as Power BI, Tableau, and custom-built dashboards that 

collect and visualize student performance data. These systems allow instructors to identify students at risk of 

underperformance and to tailor interventions accordingly. For students, analytics offer personalized feedback, 

highlighting areas of strength and weakness. According to a 2022 survey by McKinsey, institutions that adopted 

analytics platforms reported a 20% increase in student retention rates, demonstrating the potential of data-driven 

decision-making to directly impact academic success. 

 

Finally, the advent of artificial intelligence (AI)-powered educational tools has further enriched the academic 

experience. Applications such as Grammarly support students in academic writing, while Turnitin assists faculty in 

detecting plagiarism.  

 

More recently, AI chatbots such as ChatGPT have been integrated into research assistance, providing students with 

guidance in generating ideas, structuring essays, or exploring complex topics. A Times Higher Education (2023) survey 

revealed that 60% of university students reported using at least one AI-powered tool during their studies, with many 

citing improvements in productivity and comprehension. For faculty, AI tools not only support teaching and research 

but also relieve administrative workloads by automating repetitive tasks such as content review and email drafting. 

 

 

The cumulative effect of these applications is profound. For students, they enhance accessibility, flexibility, and 

engagement, making higher education more inclusive and adaptable to diverse learning styles. For faculty, they 

streamline teaching, enable real-time monitoring of progress, and open new avenues for innovative pedagogy. From an 

institutional perspective, the integration of modern educational applications aligns with broader goals of digital 

transformation, improving operational efficiency and reinforcing the competitiveness of universities in a globalized 

education market 
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CONCLUSION 

 

This research examined the enduring role of Visual Basic for Applications (VBA) macros in the context of 

application development and digital transformation. The analysis highlighted that, despite their age and technical 

limitations, macros continue to deliver measurable value in automating business processes, integrating diverse systems, 

and enabling rapid prototyping. Evidence from multiple sectors—including finance, manufacturing, and higher 

education—illustrated the tangible benefits of macro-driven solutions, such as time savings, error reduction, and 

operational efficiency. 

 

At the same time, the study emphasized the dual nature of VBA macros. On one hand, they are cost-effective, widely 

accessible, and highly adaptable within Microsoft Office environments. On the other hand, they present significant 

challenges, including security vulnerabilities, scalability constraints, and a lack of native support for modern cloud and 

AI technologies. These weaknesses cannot be overlooked, especially in an era where organizations are pressured to 

modernize rapidly and adopt robust, enterprise-scale solutions. 

 

The inclusion of modern educational applications in this research further reinforced the central argument: digital 

tools—whether macros, learning management systems, or AI-powered platforms—must be understood as part of a 

hybrid technological ecosystem. In university environments, digital platforms enhance student engagement, improve 

faculty efficiency, and align with broader institutional goals of innovation. Similarly, in enterprises, macros can coexist 

with low-code platforms, robotic process automation, and cloud-based systems to form a layered, complementary 

strategy. 

 

In conclusion, VBA macros should not be dismissed as obsolete relics of the past. Instead, they should be strategically 

repositioned as bridge technologies that sustain legacy workflows while supporting gradual modernization. By 

adopting this hybrid perspective, organizations can preserve continuity, optimize resources, and prepare for future 

innovation. The findings of this research suggest that the future of macros lies not in isolation, but in integration—

ensuring that they remain a functional component of the evolving digital landscape. 
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