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CHAPTER 1: RESEARCH OVERVIEW 

1.1. Rationale for choosing the dissertation research 

The semiconductor chip industry is currently considered a core technology field of strategic importance to the economic 

growth and competitiveness of each nation. In Vietnam, the Government has issued Decisions No. 1017/QĐ-TTg and 1018/QĐ-

TTg (2024) to develop the semiconductor industry, aiming for deeper participation in the global value chain. The Southeast Region, 

as the leading economic, technological, and FDI-attracting hub of the country, is home to many semiconductor IC design enterprises 

such as Intel, Synopsys, Marvell, Viettel, FPT, etc. However, reality shows that the quality of human resources, particularly the 

team of IC design engineers, remains a major bottleneck, failing to meet the requirements in terms of professional qualificat ions, 

creativity, and adaptability to new technologies. Arising from that urgent governance requirement, the doctoral student has chosen 

the topic: "Factors affecting the quality of human resources for semiconductor IC design: A case study of enterprises in the Southeast 

Region of Vietnam" as the doctoral dissertation. 

1.1.1. Practical context 

The global semiconductor chip industry in 2024 achieved revenue of over 600 billion USD, expected to reach the 1,000 

billion USD mark by 2030 (Dhiman, 2025), but the shortage of high-quality human resources remains a common bottleneck in 

most economies (Rizi et al., 2023; Kim and Kim, 2023; Yin et al., 2024; Ke and Lim, 2025). Lessons from pioneering countries 

show that: investment in infrastructure and technology is necessary, but without a synchronized strategy to develop, attract,  and 

retain talent, all efforts are unlikely to succeed. Each country has its own strengths in the semiconductor value chain (Table 1.1).  

In Vietnam, the semiconductor chip industry has been identified by the Government as a strategic priority sector. Decision  

No. 1017/QĐ-TTg (2024) sets a target of training 50,000 human resources with university degrees or higher by 2030; Decision No. 

1018/QĐ-TTg approves the Semiconductor Industry Development Strategy, expecting the formation of at least 100 IC enterprises 

and one small-scale chip factory. 

The Southeast Region, as the economic hub attracting 51% of the country's total FDI capital (Luong Thi Thuy Lanh, 2025), 

has been identified by Resolution No. 24-NQ/TW (2022) as a center for developing high-quality human resources, concentrating 

66 IC design enterprises (Intel, Synopsys, Marvell, FPT Semiconductor, Viettel High Tech, etc.) (statistical data by the doctoral 

student, January 2025). However, practice reveals many paradoxes: Regarding quantity: The entire region has only 3,767 engine ers, 

76.6% concentrated in Ho Chi Minh City; provinces with large industrial land funds (Binh Phuoc, Tay Ninh) account for less than 

2%. The current scale has only reached 8% of the national target of 50,000 (statistical data by the doctoral student, January  2025). 

Regarding quality: The quality of human resources remains weak due to three reasons: (1) University education is heavy on theo ry, 

lacking practical EDA skills; new engineers require 6–9 months of retraining (Nguyen Dinh Duc, 2025; Nguyen Thi Thanh Lam 

and Pham Thuy Hien, 2025); (2) The team of lecturers with in-depth expertise in practical IC design is still thin, and laboratories 

are limited; (3) The linkage between universities – enterprises – the State is loose and lacks strategic orientation (Nguyen and Dang, 

2025). 

The Southeast Region is an optimal research context for three reasons: (1) Policy differences between localities: Ho Chi 

Minh City has Decision No. 3686/QĐ-UBND on IC development, while neighboring provinces do not; this factor enables testing 

of the moderating role of institutions; (2) The diversity of enterprise types (FDI, private, state -owned, startups) ensures 

representativeness; (3) The strategic role of the region means that the findings provide valuable references for national pol icy 

formulation. From this reality, urgent governance questions arise: Does the technological environment automatically improve 

engineers' skills or must it go through the mediating role of the working environment? How effective is internal training? Is  the 

enterprise's level of innovation truly a key factor? Is government support, with its unevenness across localities, playing the role of 

a "catalyst" or a "bottleneck"? It is precisely these gaps between policy and practice, between investment and effectiveness,  that 
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create an urgent need for an empirical quantitative study on the impact mechanisms of factors (Technological Environment, 

Training, Enterprise Innovation Level, Working Environment, Government Support) on the quality of human resources in the field 

of semiconductor IC design in the Southeast Region of Vietnam. 

1.1.2. Theoretical context 

The quality of human resources has always been a central topic in strategic human resource management (Becker, 1964; 

Schultz, 1961; Apascaritei and Elvira, 2022). Previous studies can be divided into four main approaches: (i) the input -based 

approach (viewing QHR as the result of investment in education, training, health); (ii) the process-based approach (focusing on 

strategic human resource management practices); (iii) the outcome-based approach (measured through productivity, performance); 

(iv) the integrated approach (viewing QHR as the simultaneous interaction between inputs, processes, and institutions). This 

dissertation selects the integrated approach because it is suitable for the context of rapidly changing technology, requiring  

continuous innovation, and being greatly influenced by government support policies. 

Three foundational theories are applied: 

Human Capital Theory (Becker, 1964): explains that QHR is formed through purposeful investment in knowledge, skills, 

and capabilities. Enterprises need to view QHR as a strategic asset and make long-term investments. 

Dynamic Capabilities Theory (Teece, 2007): explains the mechanism by which enterprises adapt and innovate through three 

capabilities: sensing, seizing, and reconfiguring. In the semiconductor industry, dynamic capabilities are manifested through  the 

level of innovation and the ability to integrate new technologies. 

Institutional Theory (DiMaggio and Powell, 1983): explains the pressure from the external environment (policies, norms) 

on organizational behavior. Government support embodies coercive and normative pressures, capable of moderating and amplifying 

the effectiveness of internal efforts. 

The combination of these three theories forms a multi-level analytical framework, answering the questions: "what to invest 

in", "how the mechanism operates", and "which context supports or hinders". This is one of the novel contributions of the 

dissertation. 

 

Figure 1.1: VOSviewer keyword map model in the research context 

Source: The doctoral student's literature search from Scopus (June 2025) 
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To analyze the knowledge structure, the doctoral student used VOSviewer software with data from Scopus and Web of 

Science (466 articles up to June 2025). The results of the keyword co-occurrence analysis show six main clusters corresponding to 

groups of factors affecting QHR: (1) quality of human resources, competitiveness; (2) technological environment, EDA, digital 

transformation; (3) training, Kirkpatrick model; (4) level of innovation, R&D, dynamic capabilities; (5) working environment,  

organizational culture; (6) government policy, institutions. Recent trends (2019–2025) focus more on "dynamic capabilities", 

"innovation", "work environment", "government policy", reflecting a shift from traditional input factors to operational mecha nisms 

and institutiona l context. 

1.2. Research objectives 

1.2.1. General objective 

To develop, measure, and test a  model of factors affecting the quality of human resources (QHR) and propose governance 

implications for state agencies, universities, and semiconductor IC design enterprises in the Southeast Region of Vietnam.  

1.2.2. Specific objectives 

This study aims to achieve the following specific objectives: First, to measure and evaluate the direct impact of factors 

including Technological Environment (TECH), Training (TRAIN), and Enterprise Innovation Level (INNO) on QHR. Second, to 

test the media ting role of Working Environment (WORK) in the relationships between TECH, TRAIN, INNO and QHR. Third, to 

analyze the moderating role of Government Support (GOV) on the relationships in the model. Fourth: The dissertation proposes 

governance implications for semiconductor IC design enterprises, for the Government and state management agencies, and for 

training institutions (universities, research institutes). 

1.3. Research questions of the dissertation 

This study focuses on clarifying the factors affecting QHR in the field of semiconductor IC design, a field that demands high  

professional qualifications and continuous innovation. Specifically, the study raises three main questions:  

First, how do the factors Technological Environment (TECH), Training (TRAIN), and Enterprise Innovation Level (INNO) 

directly affect QHR? 

Second, what mediating role does Working Environment (WORK) play in the relationships between the factors TECH, 

TRAIN, INNO and QHR? 

Third, what moderating role (promoting or limiting) does Government Support (GOV) play on the relationships in the 

research model? 

By answering the above questions, the study expects to contribute both theoretically and practically to the development of 

high-quality human resources in the field of semiconductor IC design. 

1.4. Research subjects and scope 

Research subjects: The factors (TECH, TRAIN, INNO, WORK, GOV) and their relationships with the QHR for 

semiconductor IC design in enterprises in the Southeast Region of Vietnam. 

Research population: 66 enterprises operating in the field of semiconductor IC design in the Southeast Region of Vietnam 

(all enterprises identified by the doctoral student), including four types: fabless enterprises, IDM enterprises, design houses/R&D 

centers, and startups. 

Survey subjects: Three-level managers (senior, middle, and lower-level) at the above enterprises, including departments 

such as Human Resources, Engineering, Quality Management, and R&D. 
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Scope of the study: 

Space: The Southeast Region of Vietnam (6 provinces/cities: Ho Chi Minh City, Binh Duong, Dong Nai, Ba Ria – Vung 

Tau, Tay Ninh, Binh Phuoc). 

Field: Enterprises engaged in semiconductor IC design activities. 

Time: Secondary data (2020–2024), primary data (October 2024 – March 2025). 

1.5. Research methodology 

The dissertation combines qualitative and quantitative methods in a sequential mixed -methods design. 

Qualitative research: Semi-structured interviews with 10 experts (senior and middle managers in the field of semiconductor 

IC design) to refine the measurement scales, complete the model, and add practical perspectives. The process includes: (1) sy nthesis 

of theory; (2) development of a preliminary questionnaire; (3) in -depth interviews; (4) finalization of the official questionnaire. 

Quantitative research: Consists of two stages. 

Preliminary quantitative study: A survey of 112 managers, assessing the measurement scales using Cronbach's Alpha and 

Exploratory Factor Analysis (EFA). 

Formal quantitative study: A survey of 250 managers from 66 enterprises. Analysis using PLS-SEM (SmartPLS 4.0) with 

the following steps: assessment of the measurement model (Composite Reliability CR, AVE, discriminant validity using Fornell-

Larcker and HTMT criteria); assessment of the structural model (path coefficients, R², f², Q²); hypothesis testing using Bootstrap 

with 5,000 samples; mediation and moderation testing; Multi -Group Analysis (MGA). 

1.6. Contributions of the study 

Theoretical contributions: Developing and testing a comprehensive integrated model combining both internal enterprise 

factors and external institutions, overcoming the limitations of previous fragmented approaches. Clarifying the mediating 

mechanism of the Working Environment – "opening the black box" of the process of transforming investments in technology, 

training, and innovation into QHR; supplementing the Theory of Planned Behavior and Self -Determination Theory in the 

organizational context. Providing empirical evidence on the moderating role of Government Support as an "institutional amplifier", 

reinforcing Institutional Theory in the context of emerging economies. 

Practical implications: For enterprises: Providing a reference framework to identify key factors and the hierarchy of 

investment priorities to improve QHR and enhance competitiveness. For the Government: Serving as a scientific basis for adjusting 

support policies (tax incentives, training funding, infrastructure investment) in a focused and effective manner, especially in the 

context of implementing the Semiconductor Industry Development Strategy to 2030. For educational institutions: Providing 

evidence of the real needs of the industry, helping to adjust training programs, learning outcome standards, and strengthen 

enterprise-university collaboration. 

1.7. Structure of the dissertation 

In addition to the introduction and conclusion, the dissertation consists of 5 chapters:  

Chapter 1: Research Overview 

Chapter 2: Theoretical Basis and Research Model 

Chapter 3: Research Design 

Chapter 4: Research Results and Discussion 

Chapter 5: Conclusion and Governance Implications 
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CHAPTER 2: THEORETICAL BASIS AND RESEARCH MODEL  

Chapter 2 provides the foundational theoretical system and analytical framework for the study, including core concepts, 

relevant theories, an overview of empirical research, thereby proposing hypotheses and a research model.  

2.1. Research concepts 

2.1.1. Concept of human resources 

Human resources are approached from multiple perspectives. According to Schultz (1961) and Becker (1964), human 

resources are human capital, which needs to be invested in through education, training, and healthcare. Becker distinguishes 

between general skills (valuable in many enterprises) and specific skills (valuable only within one organization). In the 

semiconductor industry, foundational knowledge of Verilog and VHDL constitutes general skills; the ability to master propriet ary 

processes and technological know-how constitutes specific skills. 

At the national level, UNDP (2016) defines human resources as encompassing knowledge, experience, skills, capabilities, 

and creativity. At the organizational level, Apascaritei and Elvira (2022) and Chen and Zheng (2022) emphasize that human 

resources are the foundation for dynamic capabilities, capable of continuous learning and reconfiguration, a survival requirement 

in the semiconductor chip industry, where the technology lifecycle is only 18–24 months (Moore, 1965). 

Regarding the specific characteristics of the semiconductor industry, Rizi et al. (2023) point out that human resources include 

design engineers, technicians, R&D specialists, and quality assurance personnel, requiring interdisciplinary competence. 

Gunarathne and Chaitanya (2024) affirm three core requirements: a  solid scientific foundation, proficiency in EDA tools, and 

compliance with international standards. In Vietnam, Nguyen Dinh Duc (2024) shows that semiconductor human resources remain 

thin (3,767 engineers, 76% concentrated in Ho Chi Minh City), with unbalanced distribution and weak practical EDA skills.  

This dissertation defines: Human resources are the aggregate of individuals constituting the labor force, including traditional 

elements (knowledge, skills, experience) and extended elements (creative capacity, technological adaptability). This definition has 

four distinctive points: (i) adds the element of "technological adaptability"; (ii) incorporates the dynamic capabilities perspective; 

(iii) specifies the actual requirements of the semiconductor industry (EDA, interdisciplinary competence); (iv) situa tes it within the 

context of talent competition and support policies in Vietnam. 

2.1.2. Concept of quality of human resources (QHR) 

QHR answers the question of to what extent employees meet job requirements. From human capital theory, Apascaritei and 

Elvira (2022) view QHR as the foundation of human capital for building dynamic capabilities. The empirical study by Juliana Jaya 

et al. (2020) proposes four components: educational level, professional skills, training level, and execution capability. QHR directly 

affects product performance and competitiveness. Darmawan et al. (2020) indicate that QHR impacts through three channels: 

capability, effort, and behavior. Guo (2022) built an AI model with 30 indicators, achieving 84% accuracy, emphasizing 

intelligence, professional knowledge, and innovation capability. 

Regarding the specific characteristics of the semiconductor industry, Rizi et al. (2023) and Gunarathne and Chaitanya (2024) 

affirm the importance of EDA skills and systems thinking. In Vietnam, Pham Thi Hanh (2020) links QHR to national development 

strategy in the Fourth Industrial Revolution; Nguyen Thi Thanh Lam and Pham Thuy Hien (2025) point out three gaps: training 

programs heavy on theory, lack of EDA; weak soft skills; lack of strategic cooperation. 

This dissertation defines QHR: The aggregate of specialized educational level, practical skills with modern technology, 

ability to update and adapt to technology, along with personal qualities, manifested through the ability to complete tasks, s olve 

problems, and meet quality, performance, and schedule targets. 
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2.2. Overview of related theories 

The dissertation integrates three foundational theories:  

2.2.1. Human Capital Theory 

Human Capital Theory (Becker, 1964). Thesis: Investment in knowledge, skills, and health is a strategic investment, yielding 

returns through higher productivity. Human capital cannot be separated from its owner, can depreciate but can be regenerated 

through training. 

Application in the dissertation: Explains "what to invest in". QHR is the result of purposeful investment into the "channels" 

of TECH, TRAIN, and WORK. Distinguishing between general and specific skills helps explain the role of WORK and GOV. 

2.2.2. Dynamic Capabilities Theory  

Dynamic Capabilities Theory (Teece, 2007; Teece et al., 1997). Three micro -capabilities: sensing, seizing, transforming. 

Dynamic capabilities help enterprises adapt and innovate in rapidly changing environments. 

Application: Explains "how to invest". INNO is a manifestation of dynamic capabilities, helping transform resources into 

QHR. Training and WORK also need to be designed to develop the organization's learning and adaptive capabilities.  

2.2.3. Institutional Theory 

Institutional Theory (DiMaggio and Powell, 1983). Three institutional pressures: coercive, mimetic, normative. 

Organizations seek legitimacy and are subject to isomorphism. 

Application: Explains "under what conditions". GOV embodies coercive and normative pressures, playing a moderating role 

as an "institutional catalyst" amplifying the effectiveness of enterprises' internal investments. 

Conclusion of the theoretical section: The three theories complement each other, forming a multi-level analytical framework, 

answering three questions: where to invest (human capital), how the mechanism operates (dynamic capabilities), and which cont ext 

supports/hinders (institutions). 

2.3. Overview of related studies 

2.3.1. Studies on quality of human resources 

From the foundation of Becker's (1964) Human Capital Theory, QHR is measured through educational level, professional 

skills, work experience, and health, wherein investment in education and in -depth training creates long-term competitive advantage 

(Becker, 1995; Becker and Murphy, 1992). 

This dissertation inherits the QHR measurement scale from Juliana Jaya et al. (2020) consisting of 4 observed variables 

(educational level, professional skills, training level, execution capability), while also adding the indicator "EDA tool usa ge 

capability" to suit the context of semiconductor IC design. 

2.3.2. Studies on technological environment 

Davis (1989) with the TAM model: perceived usefulness and ease of use determine technology acceptance. Chen and Zheng 

(2022): TECH has a positive impact on organizational learning and dynamic capabilities.  

This dissertation inherits the TECH measurement scale from Chen and Zheng (2022) consisting of 4 variables: R&D 

investment, patents, research funding ratio, application of new technology. 

2.3.3. Studies on training 
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Kirkpatrick and Kirkpatrick (2006): Four-level model (reaction, learning, behavior, results). Alsalamah and Callinan (2021): 

Applying the Kirkpatrick model, level 2 (learning) has the strongest impact, 95.2% improvement in competence.  

This dissertation inherits the measurement scale focusing on the learning level: increased knowledge, practical EDA skills, 

knowledge exchange, learning motivation. 

2.3.4. Studies on enterprise innovation level  

Teece (2007): Dynamic capabilities are the foundation of innovation. Hassan et al. (2024): Digital diffusion impacts 

innovation, dependent on absorptive capacity. 

This dissertation inherits the measurement scale consisting of 4 variables: application of digital technology, knowledge 

absorptive capacity, R&D investment intensity, quality of R&D human resources. 

2.3.5. Studies on working environment 

Herzberg (1959), Smerek and Peterson (2007): PES scale with 12 factors, Cronbach's alpha = 0.82. Bruyneel et al. (2024): 

Five dimensions (sufficient staffing, participation in management, quality foundation, managerial competence, collegial relat ions) 

impact quality of care. 

This dissertation inherits 5 variables: ensuring sufficient staff/resources, participation in decision -making, emphasis on 

quality, managerial competence/support, close cooperation. 

2.3.6. Studies on government support 

DiMaggio and Powell (1983): Institutional theory as foundation. Yin et al. (2024): Government support directly affects the 

innovation efficiency of China's semiconductor industry. 

This dissertation inherits a 4-variable measurement scale: technology information support, financial assistance, equipment 

import support, tax incentives. 

2.3.7. Synthesis of empirical studies on factors affecting the quality of human resources in the high-tech industry 

Juliana Jaya (2020): QHR strongly affects performance and competitiveness. Chen and Zheng (2022): TECH moderates the 

relationship between organizational learning and dynamic capabilities. Alsalamah and Callinan (2021): Training at the learning 

level strongly influences behavioral change. Hassan et al. (2024): Digital diffusion affects innovation. 

Bruyneel et al. (2024): WORK strongly affects service quality. Yin et al. (2024): Government support directly affects innovation. 

General observations: Studies focus on direct effects, lacking consideration of mediating and moderating variables; no 

empirical study in Vietnam on QHR for semiconductor IC design exists. 

2.3.8. Conclusions drawn from synthesizing the studies and identifying research gaps  

2.3.8.1. Conclusions drawn from the overview of related studies 

First, current studies have reached a high level of consensus on the strategic importance of QHR for the competitiveness of 

enterprises and nations. 

Second, studies have identified a set of factors affecting QHR, but there is no consensus on the specific mechanisms of 

impact. 

Third, research contexts and industry subjects are highly specific but have not been fully explored.  

2.3.8.2. Research gaps 
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From the overview, three main gaps are identified: 

Model and impact mechanisms: Lack of an integrated model with mediating and moderating variables; most studies 

only analyze direct effects. 

Research context and subjects: No study has delved deeply into the field of semiconductor IC design in the Southeast 

Region of Vietnam. 

Role of institutions: No study has tested the moderating role of GOV on the relationships between internal factors and 

QHR. 

2.4. Research hypotheses and research model  

2.4.1. Research hypotheses 

2.4.1.1. Technological environment and quality of human resources 

Hypothesis H1: TECH has a positive effect on QHR for semiconductor IC design in enterprises in the Southeast Region of 

Vietnam. 

2.4.1.2. Training and quality of human resources 

Hypothesis H2: TRAIN has a positive effect on QHR for semiconductor IC design in enterprises in the Southeast Region of 

Vietnam. 

2.4.1.3. Enterprise innovation level and quality of human resources 

Hypothesis H3: INNO has a positive effect on QHR for semiconductor IC design in enterprises in the Southeast Region of 

Vietnam. 

2.4.1.4. Technological environment and working environment 

Hypothesis H4: TECH has a positive effect on WORK for semiconductor IC design human resources in enterprises in the 

Southeast Region of Vietnam. 

2.4.1.5. Training and working environment 

Hypothesis H5: TRAIN has a positive effect on WORK for semiconductor IC design human resources in enterprises in the 

Southeast Region of Vietnam. 

2.4.1.6. Enterprise innovation level and working environment 

Hypothesis H6: INNO has a positive effect on WORK for semiconductor IC design human resources in enterprises in the 

Southeast Region of Vietnam. 

2.4.1.7. Working environment and quality of human resources 

Hypothesis H7: WORK has a positive effect on QHR for semiconductor IC design in enterprises in the Southeast Region of 

Vietnam. 

2.4.1.8. Government support moderating the relationship between technological environment and quality of human 

resources 

Hypothesis H8a: GOV moderates the relationship between TECH and QHR for semiconductor IC design in enterprises in 

the Southeast Region of Vietnam. 
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2.4.1.9. Government support moderating the relationship between training and quality of human resources  

Hypothesis H8b: GOV moderates the relationship between TRAIN and QHR for semiconductor IC design in enterprises in 

the Southeast Region of Vietnam. 

2.4.1.10. Technological environment affects quality of human resources through the mediation of working 

environment 

The study proposes the mediation hypothesis H9a:  Technological environment has a positive effect on quality of human 

resources through the mediation of working environment. 

2.4.1.11. Training affects quality of human resources through the mediation of working environment  

The study proposes the mediation hypothesis H9b:  Training has a positive effect on quality of human resources through the 

mediation of working environment. 

2.4.1.12. Enterprise innovation level affects quality of human resources through the mediation of working 

environment 

This study proposes the mediation hypothesis H9c:  Enterprise innovation level has a positive effect on quality of human 

resources through the mediation of working environment. 

Based on theoretical foundations and the overview, the dissertation proposes 12 hypotheses: 

Table 2.10: Research hypotheses 

Code Research hypothesis Expected sign 

H1 TECH has a positive effect on QHR (+) 

H2 TRAIN has a positive effect on QHR (+) 

H3 INNO has a positive effect on QHR (+) 

H4 TECH has a positive effect on WORK (+) 

H5 TRAIN has a positive effect on WORK (+) 

H6 INNO has a positive effect on WORK (+) 

H7 WORK has a positive effect on QHR (+) 

H8a GOV moderates the relationship between TECH and QHR (+) 

H8b GOV moderates the relationship between TRAIN and QHR (+) 

H9a TECH has a positive effect on QHR through the mediation of WORK (+) 

H9b TRAIN has a positive effect on QHR through the mediation of WORK (+) 

H9c INNO has a positive effect on QHR through the mediation of WORK (+) 

Source: Research hypotheses of the doctoral student, August 2024  

2.4.2. Proposed research model 

The research model is constructed based on the theoretical foundation and the proposed hypotheses. It includes: 3 

independent variables, 1 mediating variable, 1 moderating variable, and 1 dependent variable.  
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Figure 2.4: Proposed research model of the doctoral student 

Source: Chen and Zheng (2022); Alsalamah and Callinan (2021); Hassan et al. (2024); Bruyneel et al. (2024); Yin et al. (2024); 

Juliana Jaya et al. (2020). 

 

CHAPTER 3: RESEARCH DESIGN 

Two main methods: Qualitative research and quantitative research are used in this study. Qualitative research is applied to 

adjust and refine the initial measurement scales through data collection from experts. The collected data will be analyzed and 

interpreted to make appropriate adjustments to the measurement scales. The quantitative research method will focus on testing the 

research hypotheses and measuring the factors affecting QHR for semiconductor IC design. For the preliminary quantitative study, 

the reliability of the measurement scales will be tested using Cronbach's Alpha coefficient; observed variables that do not mee t the 

requirements will be removed. After finalizing the measurement scales, the official survey questionnaire will be administered , using 

the Likert scale (Likert, 1932) with 5 levels to collect data from the research subjects. 

3.1. Research process 

The research process is shown in Figure 3.1 below: 
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Figure 3.1: Research process 

Source: Research results of the doctoral student 

The research process consists of four sequential steps, closely combining qualitative and quantitative research.  

Step 1, qualitative research: Conduct a systematic literature review, analyze foundational theories, propose the model and 

hypotheses. Then, conduct semi-structured interviews with 10 experts who are senior and middle managers at semiconductor IC 

design enterprises in Ho Chi Minh City and Binh Duong Province. Purpose: to assess the validity of the model and adjust the 

measurement scales to suit the Vietnamese context. The results are the preliminary measurement scales and preliminary survey 

questionnaire. 

Step 2, preliminary quantitative research: Survey 112 managers at 24 semiconductor IC design enterprises. Assess the 

reliability of the measurement scales using Cronbach's Alpha and Exploratory Factor Analysis (EFA). Based on the results, adjust 

the wording and finalize the official survey questionnaire. 

Step 3, formal quantitative research: Survey 250 managers from three levels (senior, middle, and lower-level) at all 66 

semiconductor IC design enterprises in the Southeast Region of Vietnam. Analyze the data using the PLS-SEM method (SmartPLS 

4.0), including assessment of the measurement model, structural model, mediation and moderation testing using Bootstrap, and 

Multi-Group Analysis (MGA). 

Step 4, conclusions and governance implications: Synthesize the findings, compare them with theory, highlight novel points, 

propose implications for enterprises, the Government, and training institutions, while also indicating limitations and directions for 
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future research. 

3.2. Qualitative research 

Qualitative research aims to refine the measurement scales, complete the model, and add practical perspectives. The subjects 

are 10 experts, including Heads of Department, Deputy Directors, and Directors at FDI and domestic private enterprises in the  field 

of semiconductor IC design in Ho Chi Minh City and Binh Duong Province. Selection criteria: at least 5 years of experience, d eep 

understanding of factors affecting QHR. 

Process of refining measurement scales 

Step 1: Synthesize the original measurement scales from international studies (Chen and Zheng, 2022; Alsalamah and 

Callinan, 2021; Hassan et al., 2024; Bruyneel et al., 2024; Yin et al., 2024; Juliana Jaya et al., 2020), perform translation  – back-

translation to obtain a preliminary Vietnamese version. 

Step 2: Send the preliminary measurement scales to experts 3 days before the interview. During the semi-structured 

interview, experts evaluate each observed variable according to three criteria: (1) clarity of language, (2) suitability for the reality 

of semiconductor enterprises, (3) ability to accurately measure the concept. 

Step 3: Synthesize opinions, remove variables deemed unsuitable or duplicate by 7/10 or more experts. Results of removal: 

the variable "ISO 9001:2000 personnel standards" from TECH; the variables "The training programs have helped me succeed…" 

and "The tra ining program has helped change attitudes…" from TRAIN; the variable "Highly qualified human resources" from 

INNO; the variable "The government has provided necessary support solutions…" from GOV. The remaining variables were refined 

in language (e.g., replace "my enterprise" with "the enterprise"). The final preliminary measurement scale consists of 26 observed 

variables belonging to 6 constructs. 

3.3. Quantitative research 

3.3.1. Preliminary quantitative research 

Preliminary quantitative research plays a crucial role in refining the research instrument, as Nguyen Dinh Tho (2014) 

affirmed: "The pre-testing phase helps detect and remedy methodological deficiencies before conducting the formal research." In 

this study, the doctoral student follows the recommendation of Hair et al. (2017) regarding preliminary sample size, conducting a 

survey of 100 to 120 respondents who are experts and enterprise managers with at least 1 year of experience in the semiconduc tor 

industry. 

Regarding the analytical method, the doctoral student applies the standard of Nunnally (1975) with a Cronbach's Alpha 

threshold of ≥ 0.7 to ensure measurement scale reliability. Observed variables with an item -total correlation below 0.3 will be 

removed following the recommendation of Pallant (2020). The entire procedure is carried out in compliance with research ethics 

principles according to the latest guidelines of the American Psychological Association (2020). 

3.3.2. Sampling method and sample size for preliminary quantitative research 

Data collection method: In the preliminary quantitative research, the doctoral student uses an online survey method via 

Google Forms to collect data from managers in the field of semiconductor IC design. 

Sampling method: The study applies stratified sampling combined with purposive sampling to ensure representativeness of 

management levels in the industry. Survey subjects include Directors, Deputy Directors, Heads and Deputy Heads of departments  

such as Human Resources, Engineering, Quality Management, R&D, as well as Team Leaders, Group Leaders (senior, middle, and 

lower-level managers in enterprises), helping to collect multidimensional perspectives on QHR in this field. The survey tool is a  

questionnaire based on the preliminary measurement scales developed through the qualitative research phase. The questionnaire 
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structure consists of three main parts: Part 1: Screening (to ensure participants are suitable for the research objectives); Part 2: 

Content (Measuring observed variables belonging to the measurement scale groups in the research model, including TECH; TRAI N; 

INNO; WORK; GOV; and QHR); Part 3: Personal characteristics (Demographic information such as gender, age, educational level, 

work experience). Data collection method: The survey questionnaire is sent directly via Google Form and online platforms to 

managers in the industry. To ensure accuracy and data quality, the doctoral student clearly explained the research objectives and  

provided instructions on how to answer the survey questionnaire. Data collection period for preliminary quantitative research : The 

survey process was conducted over 1 month, from October 2024 to November 2024. 

3.3.3. Quantitative data analysis method 

Using PLS-SEM with SmartPLS 4.0 software, the procedure consists of 4 stages:  

Stage 1: Assessment of the measurement model: Composite Reliability (CR) ≥ 0.7. Average Variance Extracted (AVE) ≥ 

0.5 (convergent validity). Discriminant validity: Fornell-Larcker criterion (√AVE > correlation between constructs) and HTMT < 

0.85. Outer loading < 0.5 will be considered for removal. 

Stage 2: Assessment of the structural model: Coefficient of determination R² (0.25: weak; 0.50: moderate; 0.75: strong). 

Effect size f² (Cohen, 2013). Predictive relevance Q² (Stone-Geisser) > 0. 

Stage 3: Hypothesis testing: Bootstrap with 5,000 resamples to test the statistical significance of path coefficients (p < 0.05). 

Mediation testing through indirect effects. Moderation testing using the "Product Indicator" technique. 

Stage 4: Assessment of model fit: SRMR < 0.08 (Henseler et al., 2015). NFI close to 1 (Bentler and Bonett, 1980).  

Multi-Group Analysis (MGA): Using PLS-MGA with Bootstrap 5,000 resamples to compare the differences in path 

coefficients between groups according to gender, age, experience, educational level. Two groups are considered significantly 

different when the p-value (two-tailed) < 0.05. 

3.3.4. Sampling method 

3.3.5. Data collection method 

3.4. Results of qualitative and preliminary quantitative research 

3.4.1. Results of qualitative research 

3.4.1.1. Introduction to measurement scales 

3.4.1.2. Results of qualitative research with experts 

3.4.1.3. Preliminary measurement scales after discussion with experts 

3.4.1.4. Preliminary questionnaire and measurement scales 

3.4.2. Results of preliminary quantitative research 

3.4.2.1. Data collection results 

3.4.2.2. Coding of preliminary measurement scales 

3.4.2.3. Results of reliability assessment in preliminary quantitative research 

3.4.3. Official questionnaire and measurement scales 

3.4.4. Conclusion on preliminary quantitative research 
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From the qualitative and preliminary quantitative research, the dissertation has developed an official set of measurement 

scales consisting of 26 observed variables belonging to 6 constructs, specifically:  

TECH (4 variables): R&D investment; patents; research funding priority; application of new technology.  

TRAIN (5 variables): Knowledge development; learning laws, theories, practices; practical skills; information exchange; 

learning motivation. 

INNO (4 variables): Application of digital technology; knowledge absorptive capacity; R&D investment intensity; quality 

of R&D human resources. 

WORK (5 variables): Sufficient staff/resources; participation in decision -making; emphasis on quality; managerial 

competence/support; close cooperation. 

GOV (4 variables): Technology information support; financial assistance support; equipment import support; tax reduction 

and financial support. 

QHR (4 variables): Educational level; professional skills; systematic training; EDA usage capability. 

The official questionnaire was designed on Google Form, including a screening section, main content (26 Likert 5 -level 

questions), and a personal information section. The entire procedure complies with research ethics principles.  

 

CHAPTER 4: RESEARCH RESULTS AND DISCUSSION  

Chapter 4 presents the results of data analysis from 250 valid survey questionnaires to test the research model and 

hypotheses, while also discussing the implications of the findings. 

4.1. Context and current situation of semiconductor IC design human resources in the Southeast Region of Vietnam  

4.1.1. Overview of the Southeast Region of Vietnam and the current situation of semiconductor IC design human 

resources 

The Southeast Region of Vietnam, comprising 6 provinces/cities: Ho Chi Minh City, Dong Nai, Binh Duong, Ba Ria - Vung 

Tau, Tay Ninh, and Binh Phuoc (after merger, 3 provinces/cities remain: Ho Chi Minh City, Tay Ninh, Dong Nai), is considered 

the economic engine of Vietnam. This region makes the largest contribution to the national GDP (30.2%) and is a leading industrial, 

service, and FDI-attracting hub (An Nhi, 2024). Table 4.1 below shows the population size of the provinces in the region.  

Table 4.1: Population of provinces in the Southeast Region of Vietnam  

Province/City Total population  Proportion (%) 

Binh Phuoc 1,060,448 5,53% 

Tay Ninh 1,201,736 6,27% 

Binh Duong 2,858,815 14,91% 

Dong Nai 3,341,716 17,41% 

Ba Ria - Vung Tau 1,192,863 6,22% 

Ho Chi Minh City 9,521,886 49,67% 

Total 19,177,464 100% 
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Source: General Statistics Office of Vietnam (01/2025) 

The population of the Southeast Region of Vietnam as of April 2024 reached 19,177,464 people, of which Ho Chi Minh 

City accounted for 49.67% (9,521,886 people), reflecting a very high concentration of population in the central urban area. T ogether 

with Dong Nai (17.41%) and Binh Duong (14.91%), these three localities accounted for up to 82.08% of the region's total 

population, forming the national key urban-industrial triangle. This uneven distribution shows a strong urbanization process 

associated with industrial development, while provinces such as Ba Ria - Vung Tau (6.22%), Tay Ninh (6.27%), and Binh Phuoc 

(5.53%) have much lower population proportions. The large difference in population density between Ho Chi Minh City (~4,300 

people/km²) and neighboring provinces creates both opportunities and challenges for the region's socio-economic development. 

According to An Nhi (2024), in 2023 the Southeast Region achieved a GRDP growth rate estimated at 5.06% (equivalent to 

the national rate of 5.05%), leading in many indicators: GRDP scale accounting for 30.2% of national GDP, GRDP per capita 

reaching 166 million VND, state budget revenue reaching 675 trillion VND, and 4 out of 6 localities in the region being among the 

top in the country for attracting foreign investment. 

Current situation of semiconductor IC design labor: According to survey data from the doctoral student, as of January 2025, 

the entire Southeast Region has 66 semiconductor IC design enterprises (details in Appendix 8.2). Table 4.2 presents the dist ribution 

of design engineer labor by locality. 

Table 4.2: Distribution of semiconductor IC design engineers in provinces of the Southeast Region of Vietnam  

Province/City Number of semiconductor IC design engineers Proportion (%) 

Ho Chi Minh City 2,886 76,6% 

Binh Duong 549 14,6% 

Dong Nai 210 5,57% 

Ba Ria - Vung Tau 47 1,25% 

Tay Ninh 43 1,14% 

Binh Phuoc 32 0,85% 

Total 3,767 100% 

Source: Statistics and synthesis by the doctoral student (January 2025) 

According to the survey data of the doctoral student (Table 4.2), as of January 2025, the Southeast Region has 3,767 

semiconductor IC design engineers, playing a central role in Vietnam's semiconductor industry development strategy. Among the se, 

Ho Chi Minh City leads with 2,886 engineers (76.6%), concentrating leading companies such as Intel, Synopsys, Marvell, Renesas, 

FPT Semiconductor, Viettel High Tech, along with intensive training programs at the University of Technology, University of 

Information Technology (VNU-HCM), and FPT University. Binh Duong has 549 engineers (14.6%), working mainly in high -tech 

industrial parks. Dong Nai has 210 engineers (5.57%), much lower than Ho Chi Minh City and Binh Duong. Ba Ria - Vung Tau 

(47 people, 1.25%), Tay Ninh (43 people, 1.14%), and Binh Phuoc (32 people, 0.85%) have the lowest numbers of engineers due 

to underdeveloped technology infrastructure and semiconductor ecosystem. 

Although the Southeast Region is where the largest semiconductor IC design human resources in the country are 

concentrated, the reality still poses many challenges. First, the scale (fewer than 4,000 engineers) remains very modest comp ared 

to the target of 50,000 university-level or higher human resources by 2030 under Decision No. 1017/QĐ-TTg. Second, the 
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unbalanced distribution across localities shows an excessive dependence on Ho Chi Minh City, while provinces with abundant 

industrial land funds (Binh Phuoc, Tay Ninh) suffer from severe human resource shortages. Third, according to assessments from 

experts interviewed in the qualitative research, the majority of newly graduated engineers are still weak in practical skills with 

modern EDA tools, limited in their ability to work in international environments, and lacking systems thinking.  

Regarding support policies, the Ho Chi Minh City People's Committee has issued Decision No. 3686/QĐ-UBND (September 

6, 2024) approving the Semiconductor Industry Development Program at the Hi-Tech Park for the period 2025-2030, setting a 

target of training 5,000 semiconductor engineers by 2030, establishing a shared design center, and supporting startup enterprises. 

However, the remaining provinces in the region do not have similar programs, creating disparities in development opportunities 

and investment a ttraction. 

4.1.2. Characteristics of surveyed enterprises 

The study surveyed all 66 semiconductor IC design enterprises located in the Southeast Region of Vietnam. Table 4.3 

describes the characteristics of these enterprises according to three criteria: ownership type, labor scale, and duration of operation 

in the semiconductor field. 

Table 4.3: Characteristics of surveyed enterprises (n = 66 enterprises) 

Characteristic Classification Number of 

enterprises 

Proportion 

(%) 

Ownership type State-owned enterprise 2 3,03% 

Domestic private enterprise 30 45,45% 

FDI enterprise 34 51,52% 

Labor scale Under 50 people 22 33,33% 

From 50 – 200 people 27 40,91% 

Over 200 people 17 25,76% 

Duration of operation in the field of 

semiconductor IC design 

Under 5 years 16 24,24% 

From 5 – 10 years 32 48,48% 

Over 10 years 18 27,27% 

Source: Compiled from the survey of the doctoral student (January 2025) 

The results show that FDI enterprises account for the highest proportion (51.52%), followed by domestic private enterprises 

(45.45%), reflecting the dominant role of foreign direct investment but also recording the increasing participation of the do mestic 

private sector. Regarding scale, enterprises with 50-200 people account for the largest proportion (40.91%), showing that the 

semiconductor ecosystem in the region includes many small and medium -sized enterprises alongside a few large corporations. 

Regarding operational duration, the group with 5-10 years accounts for 48.48%, reflecting the strong development of the industry 

over the past decade; however, there are still 24.24% of enterprises under 5 years (mainly domestic startups) and 27.27% of 

enterprises over 10 years (mainly long-standing FDI companies). 

4.1.3. Current situation of factors affecting the quality of human resources  
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Mean values of the measurement scales (5-point Likert): WORK (3.672), TECH (3.645), GOV (3.640), QHR (3.623), 

TRAIN (3.591), INNO (3.520). The standard deviation of GOV is the highest (0.983), reflecting differences in perceptions of 

support policies across localities. QHR is rated quite evenly across aspects, of which EDA tool usage capability (QHR4) is the 

highest (3.636/5). Challenges: small scale, unbalanced distribution, uneven quality across enterprises, differences in support policies 

between Ho Chi Minh City and neighboring provinces. 

4.1.4. Detailed current situation of the quality of human resources 

4.1.5. General assessment and challenges posed 

4.2. Descriptive statistics 

4.2.1. Determining sample size 

Sample size: 250 valid responses from 66 enterprises (achieving a rate of 83.3% of total questionnaires sent).  

4.2.2. Descriptive statistics of the formal quantitative research sample  

Demographic characteristics (Table 4.6): Gender: Male 51.2%, Female 48.8%. Age: Under 30 (36.4%), 30 -40 (52.8%), over 

40 (10.8%). Education: University (60.4%), Postgraduate (15.2%), Other (24.4%). Experience: Under 3 years (48.8%), 3 -10 years 

(39.2%), over 10 years (12%). Location: Ho Chi Minh City (36%), Tay Ninh (14%), Binh Duong (12.8%), Ba Ria - Vung Tau 

(12.8%), Dong Nai (12.4%), Binh Phuoc (12%). Management position: Middle-level (47.2%), lower-level (34.4%), senior-level 

(18.4%). 

4.2.3. Data collection results 

The number of survey questionnaires sent out was 300, with 295 questionnaires returned. Of these, 45 were invalid, 

including: 12 questionnaires with missing information, 23 questionnaires with careless responses, and 10 questionnaires with 

multiple duplica te answers. After selection and screening, the doctoral student obtained 250 valid questionnaires and used them for 

analysis in the formal study. 

4.3. Measurement scale testing 

4.3.1. Assessment of outer loadings 

Outer loadings (Table 4.7): All 26 observed variables had loading coefficients ranging from 0.722 to 0.881 (> 0.7), meeting 

the requirement. 

4.3.2. Assessment of reliability and convergent validity  

Reliability and convergent validity (Table 4.8): Cronbach's Alpha: 0.849–0.890 (QHR: 0.849; TRAIN: 0.872; INNO: 0.869; 

TECH: 0.858; WORK: 0.890; GOV: 0.850). Composite reliability (rho_c): 0.893 –0.919 (> 0.7). Average Variance Extracted 

(AVE): 0.662–0.718 (> 0.5), ensuring convergent validity. 

4.3.3. Assessment of discriminant validity  

Discriminant validity: Fornell-Larcker criterion (Table 4.9): The square root of AVE of each construct is larger than its 

correlations with other constructs. 

4.3.3.1. Assessment of discriminant validity according to the Fornell -Larcker criterion 

The analysis results from Table 4.9 clearly show that all constructs in the model meet this criterion. Specifically, the values 

on the main diagonal (√AVE) such as 0.83 (QHR), 0.814 (TRAIN), 0.848 (INNO), 0.838 (TECH), 0.833 (WORK), and 0.822 

(GOV) are all significantly larger than the correlation coefficients between that construct and other constructs (the off -diagonal 
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values in the same row and column). This demonstrates that each construct in the model is unique and distinct from the remain ing 

constructs. 

A notable point is that the correlation coefficients between the main constructs such as QHR, TRAIN, INNO, TECH, and 

WORK are at moderate to fairly high levels (ranging from 0.546 to 0.730), reflecting the close relationships between the rese arch 

concepts, but still ensuring discriminant validity according to the Fornell-Larcker criterion. Meanwhile, the GOV construct has 

very low correlations with all other constructs (from 0.000 to 0.167), clearly affirming its distinct independence in the mod el. 

Thus, it can be concluded that the measurement scale of the study fully ensures discriminant validity, meeting the 

requirements for subsequent structural equation modeling (SEM) analyses. 

4.3.3.2. Assessment of discriminant validity using the HTMT ratio  

The results from Table 4.10 show that all HTMT values in the model range from 0.064 to 0.847, completely below the strict 

threshold of 0.90. Specifically, the relationships between the main constructs such as QHR, TRAIN, INNO, TECH, and WORK 

have HTMT coefficients at moderate to fairly high levels (highest at 0.847 between QHR and INNO), reflecting theoretical 

connections while still ensuring conceptual distinctness. Notably, the HTMT values related to the GOV construct are all very low 

(below 0.175), once again affirming the clear independence of this construct from the rest of the model. 

Thus, the HTMT analysis results are completely consistent with the conclusions from the Fornell-Larcker criterion, 

providing robust evidence to conclude that the measurement model has excellent discriminant validity, fully meeting statistic al 

standards to proceed to the structural model assessment stage (SEM). 

Conclusion: The measurement scale testing results show that the measurement instrument in this study fully meets the 

stringent scientific standards of reliability and validity. At the indicator level, all observed variables ensure reliability  with outer 

loadings greater than 0.7. At the construct level, the measurement scales all achieve high reliability (with Cronbach's Alpha a nd 

Composite Reliability both above 0.8) and good convergent validity (with AVE of all concepts exceeding 0.65). Furthermore, the 

discriminant validity of the measurement scale has been firmly confirmed through both the Fornell-Larcker and HTMT criteria, 

proving that the concepts in the model, despite having close relationships, still measure distinct aspects. Thus, the measure ment 

model is of good quality, creating a solid and reliable foundation to conduct subsequent structural model analyses.  

4.4. Testing the structural model 

4.4.1. Assessment of model fit 

The results in Table 4.11 show that the SRMR (Standardized Root Mean Square Residual) of the estimated model is 0.054, 

lower than the recommended threshold of 0.08 (Hair et al., 2019), demonstrating that the model has good fit with the data. Th e NFI 

(Normed Fit Index) reaches 0.843, close to the threshold of 0.9, indicating that the proposed model significantly improves upon the  

null model. Thus, the research model meets the model fit requirements, creating a solid foundation for testing causal relatio nships. 

4.4.2. Results of hypothesis testing 

Table 4.12 summarizes the testing results for all hypotheses regarding direct, indirect (mediation), and moderating effects. 

The path coefficients (β) and p-values were determined using the Bootstrap method with 5,000 resamples. All relationships are 

statistically significant (p < 0.05). 
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Table 4.12: Hypothesis testing results 

Hypothesis Relationship Coefficient (β) p-value Conclusion 

Direct effects 

H1 TECH → QHR 0.130 0.035 Accepted 

H2 TRAIN → QHR 0.146 0.018 Accepted 

H3 INNO → QHR 0.291 < 0.001 Accepted 

H4 TECH → WORK 0.391 < 0.001 Accepted 

H5 TRAIN → WORK 0.213 < 0.001 Accepted 

H6 INNO → WORK 0.306 < 0.001 Accepted 

H7 WORK → QHR 0.185 0.007 Accepted 

Moderating effects 

H8a GOV × TECH → QHR 0.119 0.022 Accepted 

H8b GOV × TRAIN → QHR 0.217 < 0.001 Accepted 

Indirect effects (via WORK) 

H9a TECH → WORK → QHR 0.072 0.022 Accepted 

H9b TRAIN → WORK → QHR 0.039 0.035 Accepted 

H9c INNO → WORK → QHR 0.057 0.024 Accepted 

Source: Data processing results of the author (February 2025) 

The strongest impact on QHR is INNO (β=0.291), followed by WORK (0.185), TRAIN (0.146), TECH (0.130). The 

strongest impact on WORK is TECH (β=0.391), followed by INNO (0.306), TRAIN (0.213). GOV moderates most strongly the 

relationship TRAIN → QHR (interaction β = 0.217). All three indirect effects via WORK are significant, the largest being TECH 

→ WORK → QHR (β=0.072). 

4.4.3. Explanatory power (R²) and predictive relevance (Q²) 

Explanatory and predictive power: Adjusted R² of QHR = 0.717 (71.7% of variance explained) – very strong level. Adjusted 

R² of WORK = 0.589 – moderate to strong level. Q² (QHR) = 0.490; Q² (WORK) = 0.402 – large predictive relevance. f²: INNO 

has a moderate effect on QHR (0.147); other factors have small effects. 

4.5. Multi-group analysis 

4.5.1. Multi-group analysis by gender 

By gender: Female managers rated the impact of TECH on QHR higher (p = 0.040). 

4.5.2. Multi-group analysis by age 

By age: The over-30 age group emphasized the direct impact of TRAIN on QHR (p=0.015); the under-30 age group rated 

the indirect impact via WORK higher (p=0.002). 
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4.5.3. Multi-group analysis by management experience 

By experience: The group with ≥5 years of experience perceived the relationship between INNO and WORK more clearly 

(p=0.032). 

4.5.4. Multi-group analysis by educational level 

By educational level: The postgraduate group rated the indirect impact of TRAIN via WORK higher (p=0.011).  

4.6. Discussion of research results 

4.6.1. Contextual situation 

Before discussing the causal relationships, it is necessary to situate the research results within the context of the current 

situation of semiconductor IC design human resources in the Southeast Region of Vietnam described in section 4.1. The current  

situation has three notable points: 

First, the number of semiconductor IC design engineers has only reached 3,767 people, with 76.6% concentrated in Ho Chi 

Minh City. Compared to the target of 50,000 human resources by 2030 under Decision No. 1017/QĐ-TTg, the gap remains very 

large. This shows that the pressure regarding quantity is very urgent, and any solution must aim to rapidly attract and train human 

resources. 

Second, QHR is rated at a  fairly high level (Mean QHR = 3.62/5) with consistency across aspects, but the rather large 

standard deviation (0.799) indicates significant differences between enterprises. Notably, EDA tool usage capability (QHR4) is 

rated the highest (3.636/5), showing that practical skills have improved, but there is still room for further development.  

Third, the factors TECH, TRAIN, INNO, WORK, and GOV are all rated at fairly high levels (from 3.52 to 3.67). Notably, 

GOV has the highest dispersion (Std. Dev = 0.983), reflecting differences in perceptions of support policies across localitie s (Ho 

Chi Minh City has more policies than Binh Phuoc, Tay Ninh) and across types of enterprises (FDI enterprises may access support 

better than small domestic enterprises). These contextual characteristics will be used to explain why the relationships in th e model 

are significant and why the impact intensities differ from studies in developed economies. 

4.6.2. Detailed discussion of direct effects 

4.6.2.1. Impact of enterprise innovation level  

Strongest (β=0.291), consistent with the specific characteristics of the semiconductor industry with a short technology 

lifecycle (18-24 months). Although the mean of INNO is the lowest (3.52/5), this is a  key factor; small improvements will create 

large changes. 

4.6.2.2. Impact of working environment 

Second strongest (β=0.185), rated highest (3.672/5). Unlike the healthcare sector (mainly preventive), in the semiconductor 

industry, WORK plays a role in building intrinsic motivation, encouraging creativity and cooperation.  

4.6.2.3. Impact of training and technological environment 

Direct effects at moderate levels (β=0.146 and 0.130), but indirect effects via WORK and moderation by GOV significantly 

increase effectiveness. Practical barriers: lack of testing space, high EDA investment costs. 

4.6.3. Clarifying the mediating mechanism of working environment 

Tested empirically for the first time in the semiconductor industry. WORK acts as a "transformational bridge" converting 

investment in technology and training into practical capabilities. Adding the missing link in the Kirkpatrick model.  
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4.6.4. Moderating role of government support 

New finding: GOV does not have a direct effect but moderates, particularly strongly with TRAIN (interaction β=0.217). 

Confirming the "institutional amplification" mechanism – each dollar invested in training with support is more effective. Explaining 

differences in policy effectiveness across contexts. 

4.6.5. Discussion of multi-group analysis (MGA) results 

4.6.6. Summary of three novel points of the dissertation 

From the above analyses, it can be affirmed that the dissertation has three novel contributions compared to previous studies,  

summarized in Table 4.14. 

Table 4.14: Summary of three novel points of the dissertation 

Novel 

point 
Content Comparison with previous studies 

First 

An integrated multi-layer model that 

simultaneously considers both 

internal enterprise factors (TECH, 

TRAIN, INNO, WORK) and 

institutional factors (GOV) 

Previous studies only approached partially: Chen and Zheng (2022) 

focused on organizational learning; Hassan et al. (2024) focused on 

digital diffusion; Yin et al. (2024) focused on government support. No 

study has integrated all three theories (Human Capital, Dynamic 

Capabilities, Institutional) into a single model in the context of 

semiconductor IC design 

Second 

Discovering and quantifying the 

mediating role of WORK – a 

"transformational" mechanism never 

before empirically tested in the 

semiconductor industry 

The Kirkpatrick and Kirkpatrick (2006) model stopped at the behavioral 

level; Bruyneel et al. (2024) indicated that WORK affects quality of care 

but did not examine its mediating role. This dissertation adds a psycho-

social mechanism: WORK acts as a bridge transforming "hard" 

investment into "soft" capabilities 

Third 

Confirming the moderating role of 

GOV, rather than direct effects as 

many previous studies assumed 

Yin et al. (2024) found a direct effect of government support on 

innovation (β = 0.28–0.35). This dissertation demonstrates that GOV 

moderates, particularly strongly with TRAIN (interaction β = 0.217). This 

is a new finding, clarifying the "institutional amplification" mechanism 

Source: Synthesis by the doctoral student (June 2025) 

4.6.7. Practical implications based on the contextual situation 

Enterprises: Prioritize investment in INNO (R&D, innovation culture) and WORK (empowerment, cooperation). It is not 

enough to simply purchase EDA tools or organize isolated training; a positive WORK environment is necessary for transformation. 

Government: Focus on supporting practical training and shared infrastructure (national semiconductor center, MPW 

services), because the interaction coefficient with TRAIN is the highest. Provinces need to soon have their own support programs. 

Training institutions: Shift to a "learning by doing" model, integrate EDA into laboratories, require mandatory internships 

at enterprises, invite industry experts to teach. 
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CHAPTER 5: CONCLUSION AND GOVERNANCE IMPLICATIONS 

Chapter 5 summarizes the main findings of the dissertation, proposes governance implications for three groups of 

stakeholders (enterprises, Government, training institutions), and also points out novel contributions, limitations, and dire ctions for 

future research. 

5.1. Conclusion 

This dissertation was conducted to develop and test an integrated theoretical model explaining the mechanism of forming 

the quality of human resources (QHR) in the field of semiconductor IC design in the Southeast Region of Vietnam. Based on a 

survey of 250 managers at 66 enterprises and using the PLS-SEM method, the dissertation draws five main conclusions:  

First, regarding direct effects: All four factors have a positive impact on QHR. Enterprise innovation level (INNO) has the 

strongest impact (β = 0.291), followed by working environment (WORK, β = 0.185), training (TRAIN, β = 0.146), and technological 

environment (TECH, β = 0.130). This finding confirms that INNO is a key strategic input in an industry with a technology lifecycle 

of 18–24 months. 

Second, regarding the mediating mechanism of WORK: WORK plays a significant partial mediating role in all three 

relationships (TECH, TRAIN, INNO with QHR). This finding extends the Kirkpatrick (2006) model by adding the link of a 

"supportive environment" to transform learning into behavior. 

Third, regarding the moderating role of GOV: Unlike previous studies that only found direct effects, this dissertation 

demonstrates that Government support (GOV) plays a moderating role, particularly strongly enhancing the effectiveness of training 

on QHR (interaction β = 0.217). This is an "institutional amplification" mechanism tested for the first time in Vietnam.  

Fourth, regarding multi-group analysis (MGA): There are statistically significant differences between management groups: 

female managers rated the impact of TECH higher; the under-30 age group valued the indirect impact of training via WORK more, 

while the over-30 age group emphasized the direct impact; the postgraduate group valued the strategic indirect impact mechanism 

more highly. 

Fifth, regarding model strength: The model explains 71.7% of the variance in QHR (R² = 0.717) and has large predictive 

relevance (Q² = 0.490), confirming its scientific and practical value. 

5.2. Governance implications 

5.2.1. Implications for semiconductor IC design enterprises 

a) Strategic priority for enterprise innovation level. INNO has the strongest impact on QHR (β = 0.291). Enterprises need 

to: (i) allocate 10–15% of revenue to R&D; (ii) establish a "safe space" for experimentation ("creative hour" policy using 20% of 

time); (iii) encourage patent registration and intellectual property protection. 

b) Build the working environment as a "transformational bridge". WORK not only has a direct impact (β = 0.185) but also 

serves as an important bridge. Three factors need improvement: (i) ensure sufficient staff and resources; (ii) increase emplo yee 

participation in decision-making (WORK2 currently only 3.58/5); (iii) build a culture of cooperation, breaking down professional 

"silos." 

c) Design flexible, differentiated training programs. Management group under 30 years old: emphasize personal 

development opportunities, career advancement paths, soft skills. Management group over 30 years old: focus on in -depth technical 

training, updating new technologies (AI/ML, RISC-V, low-power design), professional certifications. 

5.2.2. Implications for the Government and state management agencies 
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a) Focus support resources on practical training and shared infrastructure . The interaction coefficient GOV × TRAIN → 

QHR is the highest (β = 0.217), showing that training support has the greatest amplification effect. Three pillars are proposed: 

Pillar 1: National Semiconductor Human Resource Development Fund – conditional support (enterprises commit to 

systematic training). 

Pillar 2: National Semiconductor Center – shared services (HPC, centralized licensed EDA, MPW). 

Pillar 3: Internationally competitive talent attraction policies (personal income tax reduction, housing support, simplified 

residence procedures). 

b) Coordinate support policies evenly across localities. GOV has the highest standard deviation (0.983), reflecting the 

difference between Ho Chi Minh City (which has Decision 3686) and other provinces. Provinces need to soon have their own 

support programs for training, networking, and infrastructure; inter-provincial coordination mechanisms are needed. 

5.2.3. Implications for training institutions (universities, research institutes) 

a) Transform the training model from purely theoretical to "learning by doing," closely linked with enterprise practice 

TRAIN has a lower direct impact than expected (β = 0.146); new engineers require 6 –9 months of retraining. A four-step roadmap: 

Integrate EDA tools (Cadence, Synopsys, Siemens) into laboratories starting from the second year. Restructure the curriculum 

according to project-based learning. Require mandatory 3–6 month internships at enterprises. Invite industry experts to participate 

in teaching and co-supervision. 

b) Develop a faculty team with practical experience. The postgraduate group valued the indirect impact mechanism more 

highly (p = 0.011). Solutions: Sabbatical leave of 6–12 months at enterprises. Joint R&D projects between universities and 

enterprises. 

5.3. Contributions and future research directions 

5.3.1. Theoretical contributions 

First multi-layer integrated model in Vietnam: Combining three theories (Human Capital, Dynamic Capabilities, 

Institutional) into a single model, explaining 71.7% of the variance in QHR, surpassing previous single -factor models. 

Clarifying the mediating mechanism of WORK – the theoretical "black box": Quantifying the mediating role of WORK, 

adding the missing link to the Kirkpatrick model, extending Self -Determination Theory (Ryan and Deci) to the organizational 

context. 

Reinforcing Institutional Theory with the "institutional amplification" mechanism: Demonstrating that GOV plays a 

moderating role rather than a direct effect, explaining why the same strategy has different effectiveness across different in stitutional 

contexts. 

Developing a set of QHR measurement scales suitable for the context of semiconductor IC design in Vietnam: 26 observed 

variables, 6 constructs, rigorously tested for reliability (Cronbach's α > 0.8), convergent validity (AVE > 0.65), and discriminant 

validity (HTMT < 0.85). 

5.3.2. Practical contributions 

A diagnostic toolkit and strategic priority hierarchy for enterprises: Providing a 26 -variable measurement scale and impact 

hierarchy (INNO → WORK → TRAIN → TECH), helping small and medium -sized enterprises and startups allocate resources 

efficiently. 

Quantifying the "bridging" role of WORK: Recommending that enterprises simultaneously invest in "hard" (technology, 
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training) and improve "soft" (culture, empowerment, cooperation) aspects. 

Evidence for Government support policies: Proposing three focal policies (Human Resource Fund, National Semiconductor 

Center, talent attraction) based on the highest interaction coefficient with TRAIN (β = 0.217).  

Quantifying the training-practice gap and an education reform roadmap: A four-step roadmap to help narrow the gap, 

providing "job-ready" engineers. 

Differentiated human resource management suggestions: Discovering differences by gender, age, experience, and 

educational level, helping enterprises design flexible policies. 

5.3.3. Limitations of the study and future research directions 

Limitations: The spatial scope is limited to the Southeast Region of Vietnam. Cross-sectional design, not firmly establishing 

causal relationships. Single-source data (only from managers), potential common method bias. The model still leaves nearly 30% 

of variance unexplained. Measurement of GOV using subjective perceptions. 

Future research directions: Expand the scope nationwide, conduct comparative studies across regions. Use longitudinal 

designs to establish causal relationships. Combine paired data (manager – engineer) and objective indicators. Expand the model 

with new variables (detailed corporate culture, competitive pressure) and explore non -linear relationships. Improve GOV 

measurement using objective indicators. Extend the research to other high-tech industries (AI, biotechnology, renewable energy). 

General conclusion: The dissertation has achieved its objectives, providing empirical evidence on the mechanism of forming 

QHR in the semiconductor IC design industry, with novel contributions both theoretically and practically, and is expected to become 

a valuable reference for the sustainable development of Vietnam's semiconductor industry. 

 


