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Abstract

The role of a Software Engineer Technical Lead (Tech Lead) has become increasingly critical as

organizations accelerate digital transformation and adopt emerging technologies. Beyond coding

expertise, Tech Leads are expected to combine technical decision-making, architectural guidance,

and problem-solving with leadership, mentorship, and cross-functional collaboration. This paper

presents a systematic review conducted under PRISMA guidelines, synthesizing findings from

four key studies published between 2010 and 2024. The review identifies five major domains of

responsibility: (1) technical leadership and architecture decision-making, including technology

selection and coding standards; (2) team leadership and mentorship, with an emphasis on guiding

junior engineers and cultivating team culture; (3) stakeholder communication and collaboration,

bridging technical and non-technical perspectives to align projects with business goals; (4)

problem-solving and crisis management, addressing technical challenges and maintaining project

continuity; and (5) adaptation to emerging technologies, particularly in areas such as AI and

cloud systems. The findings highlight that effective Tech Leads not only safeguard software

quality but also drive organizational alignment, foster innovation, and sustain competitive

advantage. This guide provides a comprehensive overview of the competencies and expectations

defining the Tech Lead role, offering actionable insights for both practitioners and organizations

navigating this vital leadership position.

1. Introduction

While organizations nowadays shift their focus to digital change, technology is crucial for

development, and the position of a Tech Lead becomes necessary to maintain the proper balance

of growth and reliability [1, 2]. These include technical decision making, leadership of the

development team and the stakeholders involved, and technical guardianship of the codebase [3].

Another responsibility of a Tech Lead is deciding or participating in the definition of the

technical direction of projects. Among their responsibilities, there is the identification of coding
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standards and choosing the correct technologies and implementation of software solutions that

will contribute to the achievement of the organization’s objectives [4]. Apart from the technical

responsibilities, it is essential for a Tech Lead to manage the cross-functional teams, assign tasks,

and provide guidance for junior engineers [5]. Thus, by combining technical responsibilities and

coordination, Tech Leads regulate development activities and guarantee their high efficiency,

modularity, and compliance with standards [6].

Problem-solving also lays among the most important responsibilities. This increased complexity

of software solutions means that the Tech Leads must play the role of a problem-solver, which

concerns Technical issues that could emerge during development [7, 8]. It involves the

identification of issues likely to arise, envisaging solutions, and the management of challenges

that any project might encounter [9]. Besides, the technical issues, Tech Leads are in charge of

mediating between technical and non-technical audiences [10]. The way they explain the

technical ideas within the business context contributes to the synergy between business goals and

development strategies [11, 12]. This guide’s goal is review the information about the Software

Engineer Technical Lead’s basic role and show how leadership, technical skills, and team

supervision work. This is helpful in comprehending the expectations of the role in contributing to

project outcomes.

2. Methodology

The systematic review procedure for this investigation was conducted in accordance with the

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) standards [13].

2.1 Data Strategy and keywords

The databases Springer Link, Elsevier, PubMed, and Google Scholar were searched for pertinent

research articles published between 2010 and 2024. Key search terms included: "Software

Engineer," "Technical Lead," "leadership," and "Tech Lead” were a few of the search terms

performed.

2.2 Inclusion and Exclusion Criteria

The review's commitment to accessibility and comprehensiveness was demonstrated by its

inclusion criterion, which mandated that papers be published in English. The systematic review

http://www.ijetjournal.org/


International Journal of Engineering and Techniques-Volume 11 Issue 5,
September - October - 2025

ISSN: 2395-1303 https://ijetjournal.org/ Page 200

included the most recent and pertinent research in the area by considering articles published

between 2010 and 2024. In addition, we eliminated articles that were relevant to the topic of the

review, but we kept all of the original source material.

2.3 Screening of Articles

When databases containing pertinent articles have been searched. We evaluated the papers using

their titles, abstracts, and full text reads. 4 articles in total were chosen for additional screening

and quality evaluation.

2.4 Quality Appraisal Tools

The internal biases and data dependability of each study should be assessed using the CASP

technique [14]. These crucial criteria were used to evaluate the validity and reliability of the

selected research.

3. Results

This section presents the main conclusions from the 4 publications that were selected and

grouped based on how leadership, technical skills, and team supervision work. The methods for

the elimination, systematic review, and article selection are depicted in Figure 1.
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Figure 1: PRISMA Diagram

Table 1: Studies Characteristics

No. Author

and Year

objective Study

Design

Key Findings

1 Li et al.,

(2015)

The impact initiatives

and teams that stand

Survey Stereotypes like "great

teammates" and "excellent
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out the most. communicators" are

ambiguous when it comes to

software engineering skills.

2 Fitzgerald

and Stol,

(2017)

continuous software

engineering

Review Disconnections between

critical processes, such

planning, development, and

implementation, have proved

detrimental to the software

development process.

3 Amershi

et al.,

(2019)

Integrating AI

capabilities into

software and services

Case study Compared to standard

software components, AI

components are more

challenging to manage as

separate modules because

their models may get

"entangled" in intricate ways

and exhibit non-monotonic

error behavior.

4 de Lemos

et al.,

(2013)

difficulties in

creating,

implementing, and

overseeing self-

adaptive software

systems

Roadmap

paper

Limits the use of conventional

ideas and practices in software

engineering but spurs research

into novel methods for

creating, implementing,

overseeing, and modifying

self-adaptive software

systems.

3.1 Technical Leadership and Architecture Decision-Making

Technological decision making is one of the most important responsibilities that come with

being a Tech Lead. Tech Leads were considered to play key roles in the definition and
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management of the technical structure of software projects [7]. This includes choosing the right

technologies from the project specifications, determining coding style and design for scalability

and performance [6]. Technical skills were widely noted as a core requirement for Tech Leads

several papers highlighted that Tech Leads need to have comprehensive know-how of technical

issues that affect the development of software projects and how to navigate the various

challenges that arise during the development process especially when adopting new technologies

such as, AI/ML [2, 15].

3.2 Team Leadership and Mentorship

Team leadership was another variable that was found to be central to the Tech Lead construct.

Not only do Tech Leads offer technical support to the development teams, but they also address

the interpersonal relationships, assignments, and organizational tasks of the group [6, 15]. Some

of the factors that were cited in the survey as being crucial for a team to be successful were the

ability of the senior engineer to guide the junior engineers and offer feedback on a constant basis.

In other studies, people also noted the need for more Tech Leads to support professionals in their

development and establish constructive corporate culture [2, 7].

3.3 Stakeholder Communication and Collaboration

While the Tech Lead position involves technical tasks, it is a communication-focused position. It

was found that good Tech Leads are those who are capable of explaining technical matters in

simple language that can be understood even by individuals who have no technical background

[15]. This is important for synchronizing technical tasks with organizational objectives and

demands and for enhancing the probability of project success as seen by the stakeholders [2].

There is a strong focus on the collaboration between Tech Leads and product managers, as well

as other departments, to stay consistent during the development stage [6].

3.4 Problem-Solving and Crisis Management

Management and resolution of issues were identified as key competencies, specifically when

reacting to issues of a technical nature in the development process [7]. Consequently, lead

technology specialists need to be able to assess problems, ideas, and alterations more ardently

and come up with thorough implementation techniques that have little interference in the
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progression of the project [15]. It was noted that successful Tech Leads demonstrated sound

problem-solving abilities and critical thinking that can effectively be applied to solving known

issues and innovations in handling new challenges [2].

3.5 Adaptation to Emerging Technologies

Some papers mentioned that with the emergence of new technologies a position of a Tech Lead

is no longer permanent [6]. They are now demand skilled Tech leads who should understand AI,

cloud, and other advanced technologies. It was discovered that integrating these technologies

into software projects was a contributing factor towards sustaining competitiveness in the tech

market [2, 15]. An ability to continue learning and update oneself on current trends was

mentioned more frequently when explaining what Tech Lead needs to possess in order to

succeed [7].

4. Conclusion

A Software Engineer Technical Lead position entails a broad range of responsibilities that

involve technical skills, supervising subordinates, and interpersonal skills. While being

responsible for organizing and planning the technical aspects of software projects, Tech Leads

should also provide guidance to team members, coordinate an effective team performance, and

act as intermediaries between their colleagues and various stakeholders. The role of Tech Lead

will only expand with the recent advancements in technologies like AI and ML, and it means

constant learning. Tech Leads are responsible for using their coding experience as well as project

management skills, which makes them an important factor in software development.
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