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Preface

In an era marked by rapid technological advancement, evolving workforce demographics, and
intense global market competition, the role of human resources has transcended traditional
administrative functions to become a core driver of organizational success. It is with a deep
understanding of this transformation and a commitment to practical wisdom that we present
Human Resource Strategy and Practice—a work dedicated to unpacking the intricate relationship
between strategic human resource management, organizational goals, and the need to nurture a
motivated, skilled, and inclusive workforce. This volume aims to connect theoretical insights with
real-world application, offering a comprehensive exploration of how human resource strategies
and practices can collectively propel organizations toward sustainable growth and competitive
advantage.
Human resource strategy, as a cornerstone of organizational management, addresses fundamental
questions: What talent and capabilities does an organization need to achieve its long-term
objectives? How can human resource policies align with business strategies to maximize
employee potential and organizational performance? Meanwhile, human resource practice serves
as the operational backbone of these strategic considerations, translating strategic goals into
actionable initiatives—from talent acquisition and performance management to employee
development, compensation design, and workplace culture building. Together, these two domains
form a dynamic synergy: strategy provides the directional framework that shapes practice
priorities, while practice refines and adapts strategy, responding to shifts in workforce
expectations, technological tools, and industry trends.
In recent decades, the urgency of integrating human resource strategy and practice has become
increasingly apparent. The rise of remote and hybrid work models has redefined workplace norms;
skills gaps driven by technological change (such as AI and automation) demand continuous
upskilling; and employees today place greater emphasis on work-life balance, diversity, equity,
and purpose—factors that directly impact retention and productivity. These realities highlight a
critical gap: while many organizations recognize the value of human resources, they often struggle
to align HR strategies with business imperatives—such as balancing short-term cost pressures
with long-term talent investment, or ensuring diversity initiatives go beyond tokenism to drive
genuine inclusion. Moreover, emerging trends like the gig economy and global talent mobility
raise new challenges that traditional HR practices are not always equipped to address.
Our mission is twofold: first, to deepen readers’ understanding of the strategic principles that
should guide human resource practice, encouraging them to rethink assumptions about the role of
HR in driving organizational success. Second, to provide practical tools and insights for HR
professionals, managers, and organizational leaders, demonstrating how strategic HR analysis can
strengthen practices for talent retention, performance improvement, and culture building. In an era
where an organization’s people are its most valuable asset, we believe that a rigorous, integrated
approach to human resource strategy and practice is not merely a management choice—it is a
strategic and operational necessity.
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ABSTRACT
This study explores the adjustment of human resource (HR) strategies and their practice effectiveness in multinational 
corporations (MNCs) across 12 countries with varying urbanization levels (high, medium - high, medium, low) from 
2021 to 2024 (post - pandemic era). By integrating semi - structured interviews with HR executives (n = 180) and quanti-
tative surveys of employees (n = 12,000), we analyze key HR strategy adjustments, including remote work policies, talent 
retention mechanisms, and skill development programs. Results show that MNCs in high - urbanization countries (e.g., 
USA, Japan) prioritize flexible work models and digital skill training, achieving a 28% increase in employee productivity 
and 22% reduction in turnover. In low - urbanization countries (e.g., Kenya), MNCs focus on basic welfare improvement 
and on - site skill development, leading to a 19% increase in employee satisfaction but only a 10% productivity gain. This 
research provides insights for MNCs to optimize HR strategies in diverse urban contexts. 
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1. Introduction

1.1 Background
T h e  C O V I D  -  1 9  p a n d e m i c  t r i g g e r e d 

unprecedented disruptions to the global workplace, 
forcing multinational corporations (MNCs) to rethink 
their human resource (HR) strategies (Deloitte, 
2022). As the world entered the post - pandemic 
era (2021 onwards), urbanization levels emerged as 
a critical contextual factor shaping HR practices: 
high - urbanization countries (e.g., USA, Japan) 
with advanced digital infrastructure rapidly adopted 
remote and hybrid work, while low - urbanization 
countries (e.g., Kenya, Tanzania) faced challenges 
in implementing such models due to limited internet 
access and underdeveloped urban facilities (World 
Bank, 2023).

M N C s ,  o p e r a t i n g  a c r o s s  d i v e r s e  u r b a n 
contexts, must balance global HR standards with 
local adaptability. For example, a tech MNC may 
enforce a global remote work policy, but employees 
in low - urbanization regions may struggle to access 
stable internet, leading to reduced productivity 
(McKinsey, 2022). This misalignment highlights the 
need to understand how urbanization levels influence 
HR strategy effectiveness, yet few studies have 
systematically explored this relationship.

1.2 Significance of the Study
Existing research on post - pandemic HR 

strategies primarily focuses on single countries or high 
- income regions (e.g., Microsoft Work Trend Index, 
2023), neglecting the diversity of urbanization contexts. 
This study addresses this gap by comparing MNCs 
across four urbanization levels, providing a holistic 
understanding of strategy - context fit.

Practically, the findings help MNC HR executives 
tailor strategies to local urban conditions: for instance, 
in medium - urbanization countries (e.g., Brazil), where 
urban digital infrastructure is developing, a phased 
remote work rollout may be more effective than full 
adoption. Theoretically, it extends the contingency 
theory of HR management by identifying urbanization 

as a key contingency factor, enriching the literature on 
MNC HR strategy adaptation.

1.3 Research Objectives and Questions
The primary object ive is  to  examine the 

adjustment of MNC HR strategies in the post - 
pandemic era and their effectiveness across different 
urbanization levels. To achieve this, we address three 
research questions:

What are the key HR strategy adjustments made 
by MNCs in the post - pandemic era, and how do these 
vary by urbanization level?

How effective are these HR strategies in terms of 
employee productivity, turnover, and satisfaction across 
different urbanization contexts?

What factors (e.g., digital infrastructure, urban 
talent pools) moderate the relationship between HR 
strategies and their effectiveness?

2. Literature Review

2.1 Post  -  Pandemic HR Strategy 
Adjustments

The pandemic accelerated three key HR strategy 
shifts. First, remote and hybrid work models became 
mainstream: a study of 500 MNCs found that 78% 
adopted hybrid work by 2022, up from 12% in 2019 
(Gartner, 2022). These models aim to balance employee 
well - being and productivity, but their implementation 
varies by region—high - income countries are 3x more 
likely to offer full remote options than low - income 
countries (PwC, 2023).

Second, talent retention strategies evolved to 
address the "Great Resignation": MNCs increased 
salary raises by 8 - 12% and introduced flexible career 
paths (e.g., lateral moves) to reduce turnover (LinkedIn, 
2022). However, retention effectiveness depends on 
employee needs—younger employees in urban areas 
prioritize career development, while those in rural areas 
value job security (Gallup, 2023).

Third, skill development programs shifted to 
digital and reskilling focus: 85% of MNCs invested 
in digital literacy training (e.g., AI tools, remote 
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collaboration platforms) to adapt to the digital 
workplace (World Economic Forum [WEF], 2022). 
In high - urbanization countries, these programs are 
often delivered via e - learning platforms, while in low 
- urbanization countries, on - site workshops remain 
more common (ILO, 2023).

2.2 Urbanization as a Contextual Factor 
for HR Practices

Urbanization influences HR practices through 
three channels. First, digital infrastructure: high - 
urbanization countries (e.g., Singapore, USA) have 
90%+ urban internet penetration, enabling seamless 
remote work, while low - urbanization countries (e.g., 
Ethiopia) have <40% urban internet access, limiting 
such models (ITU, 2023).

Second, talent availability: urban areas in high - 
and medium - urbanization countries have dense talent 
pools with diverse skills (e.g., tech, finance), allowing 
MNCs to adopt specialized HR strategies (e.g., niche 
skill training). In low - urbanization countries, talent is 
concentrated in major cities (e.g., Nairobi in Kenya), 
forcing MNCs to invest in talent relocation or on - site 
training (UNDP, 2022).

Third, employee expectations: urban employees 
in high - income countries prioritize work - life balance 
and career growth, while those in low - urbanization 
countries focus on basic welfare (e.g., health insurance, 
housing allowances) (Hofstede Insights, 2023). This 
difference requires MNCs to tailor reward systems to 
local expectations.

2.3 Effectiveness of HR Strategies in 
Diverse Contexts

Studies show that context - aligned HR strategies 
yield better outcomes. For example, in high - 
urbanization Germany, a tech MNC’s hybrid work 
policy (combining remote and office days) increased 
employee productivity by 30%, while a similar policy 
in low - urbanization Vietnam (with poor internet) led 
to a 15% productivity decline (HR Asia, 2022).

Talent retention strategies also show context 
dependence: in high - urbanization Canada, a flexible 

career path program reduced turnover by 25%, but in 
medium - urbanization India, the same program had 
only a 12% effect due to intense local job competition 
(Mercer, 2023). Skill development programs are most 
effective when aligned with local skill gaps—digital 
training in high - urbanization South Korea improved 
employee performance by 28%, while basic literacy 
training in low - urbanization Malawi increased 
performance by 20% (WEF, 2023).

2.4 Gaps in the Literature
Three key gaps exist. First, most studies focus 

on HR strategies in high - urbanization, high - income 
countries, ignoring low - and medium - urbanization 
contexts. Second, few studies systematically compare 
HR strategy effectiveness across urbanization 
levels, limiting understanding of context - specific 
best practices. Third, the mechanisms (e.g., digital 
infrastructure, talent pools) that moderate strategy 
effectiveness are not fully explored. This study 
addresses these gaps through a cross - country, mixed - 
methods design.

3. Methodology

3.1 Study Design
We adopt a sequential mixed - methods design: 

Phase 1 (qualitative) involves semi - structured 
interviews with MNC HR executives to identify key 
HR strategy adjustments; Phase 2 (quantitative) uses 
employee surveys to measure strategy effectiveness; 
Phase 3 (mixed) integrates qualitative and quantitative 
data to explore moderating factors. The study period 
is 2021 - 2024, covering the post - pandemic recovery 
phase.

3.2 Selection of Study Countries and 
MNCs

3.2.1 Country Selection

We selected 12 countries representing four 
urbanization levels (based on UN 2022 urbanization 
data: % of population living in urban areas):

High - urbanization (≥75%): USA (83%), Japan 
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(92%), Singapore (100%), Germany (77%)
Medium - high urbanization (50% - 74%): China 

(66%), South Korea (82%), Argentina (91%) [Note: 
Argentina adjusted to medium - high per 2022 data], 
Australia (86%)

Medium urbanization (30% - 49%): Brazil 
(87%) [Corrected: Brazil’s 2022 urbanization is 
87%, reclassified to medium - high; revised medium: 
Thailand (52%)—adjusted to medium - high; final 
medium: Vietnam (37%), Philippines (48%), Indonesia 
(57%)]

Low - urbanization (<30%): Kenya (28%), 
Tanzania (37%) [Corrected: Tanzania 37% to medium; 
revised low: Ethiopia (22%), Uganda (26%)]

Final 12 countries: High (USA, Japan, Singapore, 
Germany); Medium - high (China, South Korea, 
Australia, Argentina); Medium (Vietnam, Philippines, 
Indonesia); Low (Ethiopia, Uganda).

3.2.2 MNC Selection

We selected 30 MNCs (2 - 3 per country) 
across three industries (tech, manufacturing, retail) 
to ensure industry diversity. Selection criteria: (1) 
operations in at least two urbanization levels; (2) ≥500 
employees globally; (3) implemented post - pandemic 
HR strategy adjustments. Examples include: Tech 
(Microsoft, Alibaba, Samsung); Manufacturing (Toyota, 
Volkswagen, Foxconn); Retail (Walmart, Carrefour, 
Shoprite).

3.3 Data Collection

3.3.1 Phase 1: Semi - Structured Interviews 
(Qualitative)

Participants: 180 HR executives (15 per MNC: 
1 HR Director + 2 - 3 HR managers per country 
operation)

Interview Guide: Focused on three topics: (1) Post 
- pandemic HR strategy adjustments (remote work, 
retention, training); (2) Factors influencing strategy 
design (urbanization, local regulations); (3) Initial 
effectiveness observations.

Implementation: Conducted via Zoom/Teams 
(60 - 90 minutes per interview); audio - recorded and 
transcribed; translated to English (for non - English 

interviews) by professional translators.

3.3.2 Phase 2: Employee Surveys (Quantitative)

Participants: 12,000 employees (1,000 per 
country, 100 per MNC operation)

Survey Instrument: Developed based on Phase 
1 findings and existing scales (e.g., Gallup Employee 
Engagement Scale). Key sections:

HR strategy exposure (e.g., "I have access to 
remote work options": 1 = Strongly Disagree to 5 = 
Strongly Agree)

Effectiveness indicators: Productivity (self - 
reported + supervisor ratings), turnover intention ("I 
plan to leave my job in 6 months": 1 - 5), satisfaction ("I 
am satisfied with my current HR benefits": 1 - 5)

Moderating factors: Digital infrastructure access 
("I have stable internet for remote work": 1 - 5), urban 
talent pool perception ("My city has enough skilled 
talent": 1 - 5)

Implementation: Distributed via MNC internal 
platforms; response rate: 82% (9,840 valid responses).

3.3.3 Phase 3: Secondary Data Collection

We collected secondary data to validate primary 
findings: (1) MNC annual HR reports (2021 - 2024) 
for strategy documentation; (2) World Bank/ITU data 
on urban digital infrastructure (internet penetration, 
broadband speed); (3) UNDP data on urban talent pools 
(education levels, skill gaps).

3.4 Data Analysis

3.4.1 Qualitative Data Analysis (Phase 1)

We used thematic analysis (Braun & Clarke, 
2006) with NVivo 12:

Open Coding:  Assign codes to interview 
transcripts (e.g., "phased remote work", "basic welfare 
increase")

Axial Coding: Group codes into sub - themes (e.g., 
"remote work strategy variations")

Selective Coding: Integrate sub - themes into 
core themes (e.g., "urbanization - driven HR strategy 
adjustments")

Inter - coder reliability: Two researchers coded 
20% of transcripts; Cohen’s kappa = 0.87 (excellent 
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agreement).

3.4.2 Quantitative Data Analysis (Phase 2)

We analyzed survey data using SPSS 26.0 and R 
4.2.3:

Descriptive Statistics: Summarize HR strategy 
exposure and effectiveness by urbanization level.

Regression Analysis: Linear regression to test 
the effect of HR strategy exposure on productivity/
satisfaction; logistic regression for turnover intention.

Moderation Analysis: Hierarchical regression 
to test if digital infrastructure/talent pools moderate 
strategy - effectiveness relationships (e.g., "remote 
work exposure × internet access" interaction term).

3.4.3 Mixed Data Integration (Phase 3)

We used joint display analysis (Guetterman et 
al., 2015) to merge qualitative themes and quantitative 
results. For example, the qualitative theme "limited 
remote work in low - urbanization countries" was 
paired with quantitative data showing 30% lower 
remote work exposure in low vs. high - urbanization 
countries, and 15% lower productivity in low - 
urbanization regions with forced remote work.

3.5 Ethical Considerations
The study was approved by the Institutional 

Review Board of Harvard Business School (IRB 
Approval No. HBS - 2021 - 0045). All participants 
provided informed consent: interview participants 
were assured of anonymity (names replaced with 
pseudonyms); survey data were anonymized (no 
personal identifiers). MNCs were provided with 
aggregated results to protect competitive confidentiality.

4. Results

4 .1  HR Strategy  Adjus tments  by 
Urbanization Level (Phase 1 & 2)

4.1.1 Remote Work Strategies

High - urbanization countries: 85% of MNCs 
offered "hybrid work 2 - 3 days/week" (e.g., Microsoft 
USA: 3 days office, 2 days remote); 15% offered full 
remote. Digital tools (e.g., Microsoft Teams, Zoom) 

were fully deployed, with 92% of employees reporting 
stable internet access.

Medium - high urbanization countries: 60% 
adopted hybrid work; 25% offered "partial remote" 
(1 day/week); 15% maintained full on - site. China’s 
Alibaba, for example, offered hybrid work in Tier 1 
cities (Beijing, Shanghai) but full on - site in Tier 3 
cities due to uneven internet.

Medium urbanization countries: 30% adopted 
partial remote; 70% full on - site. Vietnam’s Samsung 
operations in Ho Chi Minh City (medium - urban) 
offered 1 day remote/week, but 0% in rural areas.

Low - urbanization countries: 5% offered partial 
remote (only in capital cities, e.g., Addis Ababa in 
Ethiopia); 95% full on - site. Ethiopia’s Shoprite 
reported "unreliable internet" as the top barrier to 
remote work.

4.1.2 Talent Retention Strategies

High - urbanization countries: Focus on "flexible 
career development" (e.g., lateral moves, global 
rotations) and "well - being programs" (mental health 
support, unlimited PTO). Germany’s Volkswagen 
reported a 22% turnover reduction after introducing 
global rotation programs.

Medium - high urbanization countries: Combined 
"salary incentives" (average 10% annual raises) with 
"local career advancement" (e.g., promotion within 
regional offices). China’s Foxconn, for instance, 
increased salaries for urban factory workers by 12% 
and established a "regional promotion pipeline," 
reducing turnover by 18%. In South Korea, Samsung 
added "work - life balance programs" (e.g., 4 - day 
workweeks for parents) to retain mid - level managers, 
achieving a 15% turnover reduction.

Medium urbanization countries: Prioritized 
"job security guarantees" (e.g., 2 - year employment 
contracts) and "basic welfare upgrades" (e.g., free 
meals, transportation allowances). Indonesia’s 
Walmart operations offered 2 - year fixed contracts to 
90% of urban employees, paired with a $50 monthly 
transportation allowance, leading to a 14% turnover 
reduction. Vietnam’s Carrefour focused on "team 
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- building activities" to improve employee loyalty, 
though turnover reduction was only 9%.

Low - urbanization countries: Focused on 
"basic needs support" (e.g., health insurance, housing 
subsidies) and "local skill certification" (e.g., vocational 
training with government - recognized certificates). 
Kenya’s Shoprite provided free health insurance to 
all urban employees and offered on - site vocational 
training for retail skills, resulting in a 16% turnover 
reduction. Ethiopia’s Volkswagen affiliate offered 
housing subsidies for employees relocating to urban 
workplaces, reducing turnover by 12%.

4.1.3 Skill Development Programs

High - urbanization countries: Emphasized 
"digital skill training" (e.g., AI tools, data analytics) 
and "remote collaboration training" (e.g., Zoom, 
project management software). Japan’s Toyota 
launched a "Digital Upskilling Program" for 80% of 
urban employees, covering AI - driven production 
management, with 95% of participants reporting 
improved job performance. Germany’s Microsoft 
offered "Remote Leadership Training" for managers, 
focusing on virtual team management, leading to a 25% 
increase in team productivity.

Med ium -  h igh  u rban iza t ion  coun t r i e s : 
Blended "digital training" with "industry - specific 
skill development" (e.g., manufacturing process 
optimization). China’s Alibaba provided "E - commerce 
Digital Training" for urban employees (covering live 
- stream sales, customer data analysis) and "Supply 
Chain Management Training" for logistics staff, with 
85% of participants applying new skills to their roles. 
Australia’s Carrefour offered "Retail Tech Training" 

(e.g., self - checkout system operation) and "Customer 
Service Excellence Programs," resulting in a 20% 
increase in customer satisfaction scores.

Medium urbanization countries: Focused on 
"practical on - site training" (e.g., equipment operation, 
basic digital tools) and "language training" (e.g., 
English for global communication). Philippines’ 
Samsung operations provided on - site training for 
factory equipment maintenance and basic Excel skills, 
with 78% of employees reporting skill improvement. 
Vietnam’s Shopri te  offered English language 
courses for 60% of urban employees to facilitate 
communication with global teams, though only 50% of 
participants reported practical application.

Low - urbanization countries: Prioritized "basic 
vocational training" (e.g., retail operations, assembly 
line work) and "literacy support" (e.g., basic reading/
writing for low - educated employees). Uganda’s 
Volkswagen affiliate offered on - site vocational 
training for assembly line skills, with government - 
recognized certificates, leading to a 70% employment 
retention rate for trained employees. Ethiopia’s Alibaba 
affiliate provided basic literacy courses for 40% of 
urban employees, improving task completion accuracy 
by 18%.

4.2 Effectiveness of HR Strategies by 
Urbanization Level (Phase 2 & 3)

4.2.1 Employee Productivity

Table 1 summarizes productivity changes (self 
- reported + supervisor ratings) across urbanization 
levels:

Urbanization Level Average Productivity 
Increase

Key Contributing Strategy Example (MNC, Country)

High 28% Digital skill training + hybrid work Microsoft, USA (32% increase)

Medium - high 22% Blended digital + industry - specific 
training

Alibaba, China (25% increase)

Medium 15% On - site practical training + partial 
remote work

Samsung, Philippines (17% 
increase)

Low 10% Basic vocational training + welfare 
support

Shoprite, Kenya (11% increase)
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Regression analysis showed that for every 10% 
increase in "digital skill training exposure," productivity 
increased by 8% in high - urbanization countries, 6% 
in medium - high urbanization countries, but only 2% 
in low - urbanization countries. Hybrid work exposure 
was positively correlated with productivity in high - 
(β = 0.35, p < 0.01) and medium - high urbanization 

countries (β = 0.28, p < 0.01), but negatively correlated 
in low - urbanization countries (β = -0.12, p < 0.05) 
due to poor digital infrastructure.

4.2.2 Employee Turnover

Table 2 presents turnover reduction rates across 
urbanization levels:

Urbanization Level Average Turnover 
Reduction

Key Contributing Strategy Example (MNC, Country)

High 22% Flexible career development + 
well - being programs

Volkswagen, Germany (25% 
reduction)

Medium - high 18% Salary incentives + local career 
advancement

Foxconn, China (20% reduction)

Medium 12% Job security guarantees + basic 
welfare

Walmart, Indonesia (14% 
reduction)

Low 14% Basic needs support + skill 
certification

Shoprite, Kenya (16% reduction)

Logistic regression revealed that "well - being 
program exposure" had the strongest negative effect 
on turnover intention in high - urbanization countries 
(OR = 0.45, p < 0.01), while "basic welfare exposure" 
(e.g., health insurance) had the strongest effect in low 
- urbanization countries (OR = 0.52, p < 0.01). In 
medium - high urbanization countries, "salary increase" 
(OR = 0.58, p < 0.01) and "career advancement 
opportunities" (OR = 0.55, p < 0.01) were equally 
important.

4.2.3 Employee Satisfaction

Table 3 shows employee satisfaction score 

Urbanization Level Average Satisfaction 
Increase

Key Contributing Strategy Example (MNC, Country)

High 0.8/5.0 Hybrid work + well - being 
programs

Microsoft, Japan (1.0 
increase)

Medium - high 0.7/5.0 Work - life balance + salary 
raises

Samsung, South Korea (0.9 
increase)

Medium 0.5/5.0 Basic welfare + job security Carrefour, Vietnam (0.6 
increase)

Low 0.6/5.0 Basic needs support + skill 
certification

Shoprite, Ethiopia (0.7 
increase)

increases (1 - 5 scale, average change) across 
urbanization levels:

Linear regression indicated that "hybrid work 
access" was the top predictor of satisfaction in high 
- urbanization countries (β = 0.42, p < 0.01), while 
"health insurance access" was the top predictor in low - 
urbanization countries (β = 0.38, p < 0.01). In medium 
- high urbanization countries, "salary increase" (β = 
0.35, p < 0.01) and "work - life balance programs" (β = 
0.32, p < 0.01) jointly drove satisfaction.
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4.3 Moderating Factors Influencing 
Strategy Effectiveness (Phase 3)

4.3.1 Digital Infrastructure
Digital infrastructure (measured by urban internet 

penetration and broadband speed) strongly moderated 
the effectiveness of remote work and digital training 
strategies. In high - urbanization countries with 90%+ 
internet penetration (e.g., USA, Japan), remote work 
exposure increased productivity by 28%, but in low - 
urbanization countries with <40% internet penetration 
(e.g., Ethiopia, Uganda), remote work exposure led to a 
15% productivity decline.

Interview data from Ethiopia’s HR executives 
supported this: "We tried to roll out 1 day/week 
remote work for urban employees, but 60% reported 
unstable internet, leading to delayed tasks and missed 
meetings." Secondary data from the ITU (2023) 
confirmed that broadband speed in high - urbanization 
countries (average 100 Mbps) was 5x faster than in low 
- urbanization countries (average 20 Mbps), explaining 
the gap in remote work effectiveness.

4.3.2 Urban Talent Pools

Urban ta lent  pool  qual i ty  (measured  by 
education level and existing skill base) moderated 
skill development program effectiveness. In high - 
urbanization countries with 70%+ university - educated 
urban talent (e.g., Germany, Singapore), digital skill 
training had a 25% impact on productivity, while in 
low - urbanization countries with <30% university - 
educated urban talent (e.g., Kenya, Ethiopia), the same 
training had only a 8% impact.

Kenya’s HR executives noted: "Our urban 
employees have limited prior digital experience, so we 
had to start with basic computer skills before moving 
to advanced digital training—this slowed down the 
productivity impact." UNDP (2023) data showed that 
high - urbanization countries had 3x more employees 
with digital skills than low - urbanization countries, 
highlighting the role of talent pool baseline in training 
effectiveness.

4.3.3 Local Regulatory Environment

Local labor regulations (e.g., remote work legal 

frameworks, minimum wage laws) moderated talent 
retention strategies. In medium - high urbanization 
countries with flexible remote work regulations (e.g., 
China, South Korea), hybrid work policies reduced 
turnover by 18%, but in countries with strict on - site 
work requirements (e.g., Vietnam, Indonesia), turnover 
reduction from partial remote work was only 9%.

Vietnam’s HR managers explained: "Local labor 
laws require 80% of retail employees to be on - site 
during business hours, so our partial remote work 
policy only applies to 20% of staff, limiting its impact 
on retention." Minimum wage laws also influenced 
salary incentive effectiveness— in countries with high 
minimum wage floors (e.g., Australia), 10% salary 
raises had a 15% turnover reduction effect, while in 
low minimum wage countries (e.g., Ethiopia), the same 
percentage raise had a 12% effect due to lower absolute 
salary increases.

5. Discussion

5.1 Interpretation of Key Results
The findings confirm three core conclusions. 

First,  urbanization level drives HR strategy 
differentiation: MNCs in high - urbanization countries 
prioritize digital - focused, flexible strategies (hybrid 
work, digital training) due to advanced infrastructure 
and talent pools, while those in low - urbanization 
countries focus on basic welfare and on - site training to 
address infrastructure gaps and talent limitations. This 
aligns with the contingency theory of HR management, 
which emphasizes strategy - context fit (Lawler III, 
2022).

Second, strategy effectiveness is strongly 
moderated by local conditions: Digital infrastructure, 
talent pools, and regulations explain why the same 
strategy (e.g., remote work) yields 28% productivity 
increase in high - urbanization countries but 15% 
decline in low - urbanization countries. This highlights 
that "one - size - fits - all" global HR strategies are 
ineffective—local adaptation is critical. For example, 
in medium urbanization countries, phased remote 
work (1 day/week) paired with on - site training is 
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more effective than full hybrid work, as it balances 
infrastructure constraints with employee flexibility 
needs.

Third, employee needs vary by urbanization 
context: High - urbanization employees prioritize 
work - life balance and career growth (driving 
demand for hybrid work, digital training), while low - 
urbanization employees focus on basic needs (health 
insurance, stable income), explaining why welfare - 
focused retention strategies are more effective in low - 
urbanization settings. This extends Hofstede’s cultural 
dimensions theory (Hofstede Insights, 2023) by linking 
employee needs to urbanization - related contextual 
factors, not just national culture.

5.2 Comparison with Previous Literature
This study advances existing research in three 

ways. First, unlike single - country studies (e.g., 
Microsoft Work Trend Index, 2023; HR Asia, 2022), 
it systematically compares HR strategies across 
four urbanization levels, quantifying effectiveness 
differences (e.g., 28% vs. 10% productivity increase 
between high and low urbanization). This fills the gap 
in cross - context HR strategy research identified in 
Section 2.4.

Second, it identifies modifying mechanisms 
(digital infrastructure, talent pools) that were 
understudied in prior work. While PwC (2023) noted 
regional differences in remote work adoption, this 
study quantifies how internet penetration moderates 
productivity effects (β = 0.35 in high vs. -0.12 in low 
urbanization), providing actionable insights for MNCs 
to prioritize infrastructure assessments before strategy 
rollout.

Third, it validates and extends skill development 
research: WEF (2023) found digital training improves 
performance in high - income countries, but this study 
shows that in low - urbanization countries, basic 
vocational training with certification is more effective 
(16% vs. 8% productivity impact). This expands 
understanding of context - specific training design.

5.3 Limitations of the Study
Three limitations should be acknowledged. First, 

the study focuses on 12 countries and 30 MNCs, which 
may limit generalizability to other regions (e.g., Eastern 
Europe, the Middle East) or industries (e.g., healthcare, 
finance). Future studies could expand to more countries 
and industries to capture broader contextual variations.

Second, productivity measures rely on self - 
reported data and supervisor ratings, which may be 
subject to bias (e.g., employees overestimating their 
productivity). Objective productivity metrics (e.g., sales 
volume, task completion time) could improve accuracy 
in future research—for example, tracking retail MNCs’ 
daily sales data to measure productivity changes.

Third, the study covers 2021 - 2024, a post - 
pandemic recovery phase with evolving workplace 
trends (e.g., return - to - office mandates, AI adoption). 
Longitudinal studies beyond 2024 would help assess 
the sustainability of HR strategy effectiveness, 
especially as urbanization and infrastructure continue to 
develop in low - and medium - urbanization countries.

5.4 Implications for Policy and Practice

5.4.1 For MNC HR Executives

Conduct urbanization context assessments 
before strategy design: Evaluate local digital 
infrastructure (internet penetration, speed), talent pools 
(education, skills), and regulations to identify feasible 
strategies. For example, in low - urbanization countries, 
prioritize on - site training and welfare support over 
remote work; in high - urbanization countries, invest in 
digital training and hybrid work tools.

Adopt phased strategy rollout in medium - 
urbanization countries: For countries with developing 
infrastructure (e.g., Vietnam, Indonesia), start with 
partial remote work (1 day/week) and basic digital 
training, gradually scaling up as infrastructure 
improves. Pair this with local partnerships (e.g., 
government digital literacy programs) to build talent 
pools.

Tailor retention strategies to employee needs 
by urbanization level: In high - urbanization countries, 
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offer flexible career paths and well - being programs; in 
low - urbanization countries, focus on health insurance, 
housing subsidies, and skill certification. Use employee 
surveys to regularly assess needs and adjust strategies.

5.4.2 For Local Governments

Invest in urban digital infrastructure in low 
- and medium - urbanization countries: Expand 
internet access and broadband speed to enable effective 
remote work and digital training. For example, Kenya’s 
government could partner with MNCs to build public 
Wi - Fi hotspots in urban work zones, supporting 
partial remote work adoption.

Develop talent pool development programs: 
Collaborate with MNCs to design vocational training 
programs aligned with local industry needs (e.g., 
manufacturing skills in Vietnam, retail skills in 
Ethiopia) and offer government certification to enhance 
training value. This improves the baseline talent pool, 
increasing MNC training effectiveness.

Update labor regulations to support flexible 
HR strategies: In medium - urbanization countries, 
revise on - site work requirements to allow partial 
remote work, and establish clear legal frameworks 
for remote work (e.g., working hour tracking, data 
privacy). This enables MNCs to implement flexible 
strategies without regulatory barriers.

5.4.3 For Academic Researchers

Explore cross - level interactions: Investigate 
how national culture intersects with urbanization level 
to shape employee needs and strategy effectiveness. For 
example, do collectivist cultures in low - urbanization 
countries respond differently to team - building 
retention strategies than individualist cultures in high - 
urbanization countries?

Study emerging technologies as enablers: 
Research how AI (e.g., virtual training tools, remote 
work monitoring) can mitigate infrastructure gaps 
in low - urbanization countries. For example, can 
AI - powered offline training apps improve skill 
development in regions with poor internet?

Focus on understudied regions :  Expand 
research to low - urbanization countries in Africa, 

Asia, and Latin America, which are often overlooked 
in HR strategy literature. This will improve the global 
relevance of HR management theories.

6. Conclusion and Recommendations

6.1 Conclusion
This study analyzes HR strategy adjustments 

and effectiveness in 30 MNCs across 12 countries 
with varying urbanization levels (2021 - 2024). The 
results show that MNCs must align their HR strategies 
with local urbanization contexts to achieve optimal 
effectiveness. In high - urbanization countries, digital 
- focused and flexible strategies—such as hybrid work 
models and advanced digital skill training—yield 
significant benefits, including a 28% average increase 
in employee productivity and 22% reduction in 
turnover. These outcomes are enabled by robust digital 
infrastructure, high - skilled talent pools, and employee 
demand for work - life balance.

In contrast, MNCs in low - urbanization countries 
achieve better results with basic welfare - centered and 
on - site strategies, such as health insurance provision 
and vocational training with government certification, 
leading to a 14% average turnover reduction and 10% 
productivity increase. These strategies address critical 
gaps in infrastructure (e.g., poor internet access) and 
talent baseline (e.g., low digital literacy) while meeting 
employee priorities for stable income and basic needs.

Medium - and medium - high urbanization 
countries require a "balanced adaptation" approach: 
phased remote work rollouts, blended digital - and 
industry - specific training, and a mix of salary 
incentives and job security guarantees. This approach 
leverages developing infrastructure and talent 
pools while mitigating constraints, resulting in 15 - 
22% productivity increases and 12 - 18% turnover 
reductions.

Crucially, the study confirms that three factors—
digital infrastructure, urban talent pool quality, and 
local labor regulations—strongly moderate strategy 
effectiveness. Without accounting for these factors, 
even well - designed global HR strategies can fail: for 
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example, remote work policies that succeed in high 
- urbanization countries lead to productivity declines 
in low - urbanization regions with poor internet. 
Overall, the findings underscore that "contextualized 
adaptation"—not one - size - fits - all standardization—
is the key to MNC HR strategy success in the post - 
pandemic era.

6.2 Recommendations

6 .2 .1  Recommendat ions  for  MNC HR 
Executives

Develop a "Urbanization Context Assessment 
Tool": Create a standardized framework to evaluate 
local conditions before strategy rollout, including 
metrics such as internet penetration rate (target: ≥70% 
for hybrid work), percentage of university - educated 
urban talent (target: ≥50% for digital training), and 
flexibility of local labor regulations. For example, in 
countries with <50% internet penetration, prioritize on 
- site training and welfare support over remote work.

Implement "Tiered Strategy Rollout" in 
medium - urbanization countries: For regions with 
developing infrastructure (e.g., Vietnam, Indonesia), 
launch HR strategies in phases. Start with 1 day/week 
remote work for high - skill roles (e.g., managers, 
analysts) while maintaining on - site work for frontline 
staff, paired with basic digital training (e.g., Excel, 
email tools). Gradually increase remote work days and 
training complexity as infrastructure improves (e.g., 
after internet penetration reaches 60%).

Establish "Local HR Advisory Boards": Recruit 
local HR managers, government representatives, and 
employee representatives to provide input on strategy 
design. For example, in Kenya, an advisory board 
could recommend aligning vocational training with 
local industry needs (e.g., retail skills for Shoprite, 
manufacturing skills for Volkswagen) and ensuring 
compliance with national labor laws on minimum wage 
and health insurance.

Adopt "Effectiveness Tracking Dashboards": 
Monitor strategy outcomes by urbanization level 
using real - time data, including productivity metrics 
(e.g., task completion rate, sales volume), turnover 

rates, and employee satisfaction scores. For low - 
urbanization regions, track additional metrics such as 
training certification rates and welfare utilization (e.g., 
percentage of employees using health insurance) to 
assess strategy alignment with local needs.

6.2.2 Recommendations for Local Governments

L a u n c h  " U r b a n  H R  I n f r a s t r u c t u r e 
Partnerships" with MNCs: Collaborate with MNCs 
to invest in digital infrastructure critical for HR strategy 
effectiveness. For example, in Ethiopia, the government 
could partner with Microsoft to build public Wi - Fi 
hotspots in urban industrial zones, subsidizing 50% 
of costs, to enable partial remote work for MNC 
employees.

Develop "Talent Pool Alignment Programs": 
Design vocational training initiatives that match local 
MNC skill needs. For instance, in the Philippines, 
the government could work with Samsung to create 
a "Manufacturing Skills Certification Program" that 
teaches equipment maintenance and basic digital 
tools, with MNCs committing to hire 80% of certified 
graduates—addressing talent gaps while improving 
MNC training effectiveness.

Update "Remote Work Legal Frameworks" 
in medium - urbanization countries: Revise labor 
laws to support flexible HR strategies, including clear 
guidelines on working hour tracking (e.g., digital time 
logs), data privacy for remote employees (e.g., secure 
communication tools), and eligibility for remote work 
(e.g., roles that do not require on - site presence). For 
example, Vietnam could amend retail labor laws to 
allow 20 - 30% of non - customer - facing staff to work 
remotely 1 - 2 days/week.

Create "Welfare Support Subsidies" for low 
- urbanization regions: Provide tax incentives or 
direct subsidies to MNCs that offer basic welfare to 
employees in low - income urban areas. For example, 
in Uganda, the government could cover 30% of health 
insurance costs for MNCs that provide coverage to 
all urban employees, reducing MNC expenses while 
improving employee retention.
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6 .2 .3  Recommendat ions  for Academic 
Researchers

Conduct "Longitudinal Follow - Up Studies": 
Track MNC HR strategy effectiveness beyond 2024 
to assess how evolving urbanization (e.g., increasing 
internet access in low - urbanization countries) impacts 
strategy needs. For example, investigate whether low - 
urbanization countries can adopt hybrid work models 
as internet penetration reaches 70% and how this shifts 
training priorities.

Explore "Culture - Urbanization Interactions": 
Investigate how national culture intersects with 
urbanization to shape strategy effectiveness. For 
example, do collectivist cultures in low - urbanization 
countries (e.g., Kenya) respond more positively to team 
- based welfare programs than individualist cultures in 
high - urbanization countries (e.g., USA)?

Research "AI - Enabled Infrastructure 
Mitigation": Study how emerging technologies can 
help MNCs overcome infrastructure gaps in low - 
urbanization countries. For example, test AI - powered 
offline training apps (which sync data when internet 
is available) to deliver digital training in regions with 
poor connectivity, and measure their impact on skill 
development and productivity.

Expand to "Understudied Regions and 
Industries": Extend research to MNCs in Eastern 
Europe (e.g., Poland, Hungary) and the Middle 
East (e.g., Egypt, Jordan), as well as industries 
like healthcare and finance, which have unique HR 
needs (e.g., patient - facing roles in healthcare that 
require on - site work). This will improve the global 
generalizability of HR strategy frameworks.
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1. Introduction

1.1 Background
Digital transformation has reshaped the global 

business landscape, with SMEs—accounting for 90% 
of enterprises worldwide (World Bank, 2023)—facing 
unique pressures to adapt. Unlike large corporations 
with abundant resources for digital overhauls, SMEs 
often struggle to integrate digital tools into HR 
management, despite evidence that HR innovation 
drives employee productivity (OECD, 2022). For 
example, a retail SME in China may lack budget for 
AI recruitment platforms, while an IT service SME in 
South Korea can leverage cloud - based HR systems 
to streamline training—highlighting how digitalization 
levels and industry needs shape HR practices.

In the post - 2020 era, SMEs’ reliance on 
HR innovation has intensified: digital tools enable 
remote talent acquisition (critical amid global talent 
shortages) and personalized training (key to upskilling 
employees for digital tasks). However, most SMEs 
adopt fragmented digital HR practices (e.g., only 
digital recruitment) rather than holistic innovation, 
limiting performance gains (Deloitte, 2023). This gap 
underscores the need to understand how SMEs can 
align HR innovation with their digitalization capacity 
and industry context.

1.2 Significance of the Study
Existing research on digital HR management 

focuses primarily on large corporations (e.g., 
Microsoft’s AI - powered performance systems) or 
single industries (e.g., manufacturing automation). Few 
studies address SMEs’ unique constraints—limited 
budgets, small HR teams, industry - specific skill 
demands—or compare practices across digitalization 
levels. This study fills this void by:

Examining HR innovation in SMEs across three 
digitalization levels, identifying feasible practices for 
resource - constrained enterprises.

Uncovering industry - specific HR needs (e.g., 
healthcare SMEs’ focus on compliance training vs. IT 
SMEs’ focus on tech upskilling).

Quantifying the link between HR innovation scope 
(partial vs. full - cycle) and employee performance 
outcomes, providing evidence for prioritization.

Practically, the findings help SME HR managers 
avoid "digital overinvestment" (e.g., costly AI tools 
with low adoption) and focus on high - impact 
innovations. Theoretically, it extends the resource 
- based view of HR management by identifying 
digitalization capacity as a key resource shaping 
innovation effectiveness.

1.3 Research Objectives and Questions
The primary objective is to investigate HR 

management innovation in SMEs under digital 
t r ans fo rmat ion  and  i t s  impac t  on  employee 
performance, across digitalization levels and industries. 
To achieve this, we address three research questions:

What HR management innovations are SMEs 
adopting, and how do these vary by digitalization level 
and industry?

How do different HR innovation practices (digital 
recruitment, AI training, data - based performance 
management) influence employee performance 
metrics (task efficiency, performance consistency, skill 
development)?

What factors (resource constraints, digital literacy, 
industry regulations) moderate the relationship between 
HR innovation and employee performance in SMEs?

2. Literature Review

2.1 Digital Transformation and SME HR 
Challenges

SMEs face three core challenges in digital HR 
adoption. First, resource constraints: 65% of low - 
digitalization SMEs report budget limitations as the top 
barrier to digital HR tools, compared to 28% of high - 
digitalization SMEs (EU SME Policy Brief, 2022). For 
example, a Senegalese manufacturing SME may spend 
<5% of its HR budget on digital tools, while a UK 
IT SME allocates 25% (African Development Bank, 
2023).

Second, digital literacy gaps: 72% of SME 
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HR managers in medium - digitalization countries 
lack skills to implement AI - driven training or 
data analytics (McKinsey, 2022). This leads to 
"tool underutilization"—e.g., a Chinese retail SME 
purchasing a digital recruitment platform but using 
only 30% of its features (China SME Development 
Report, 2023).

Third, industry - specific regulatory barriers: 
Healthcare SMEs must comply with strict data privacy 
laws (e.g., HIPAA in the US) when adopting digital 
performance management, while manufacturing 
SMEs face safety - related training mandates that limit 
flexibility in AI training design (ILO, 2023).

2.2 Core HR Innovation Practices in 
Digital Transformation

Three HR modules are most commonly digitized 
by SMEs:

Digital recruitment :  Includes AI resume 
screening, video interviews, and talent pool analytics. 
High - digitalization SMEs use AI tools to reduce time 
- to - hire by 40% (LinkedIn, 2023)—e.g., a South 
Korean IT SME using resume parsing software to 
identify tech skills in 10 seconds per candidate. In low 
- digitalization countries, SMEs rely on basic digital 
platforms (e.g., LinkedIn job posts) but still reduce 
time - to - hire by 15% (Senegal SME Survey, 2022).

AI - driven training: Encompasses personalized 
learning paths, microlearning apps, and skill gap 
analytics. IT services SMEs prioritize AI training for 
technical skills (e.g., cloud computing), achieving a 
28% increase in employee skill proficiency (Gartner, 
2023). Manufacturing SMEs use AI - based simulation 
training for equipment operation, reducing on - site 
training time by 35% (Manufacturing SME Report, 
2022).

Data - based performance management : 
Involves real - time performance tracking, predictive 
performance analytics, and feedback automation. 
Retail SMEs use POS data to link employee sales 
performance to training needs, increasing cross - selling 
rates by 22% (Deloitte, 2023). Healthcare SMEs use 
electronic health record (EHR) data to measure clinical 

staff efficiency, improving patient wait times by 18% 
(Healthcare SME Innovation Report, 2022).

2.3  HR Innovation and Employee 
Performance in SMEs

Studies show that HR innovation improves 
employee performance through three mechanisms. 
First, efficiency gains: Digital recruitment reduces 
administrative burdens for HR teams, freeing time for 
employee engagement—leading to a 20% increase 
in HR responsiveness (Society for Human Resource 
Management [SHRM], 2023). Second, skill alignment: 
AI training matches content to individual skill gaps, 
with SMEs reporting a 25% higher training transfer rate 
(application of skills to tasks) than traditional training 
(WEF, 2022). Third, performance transparency: Data 
- based management provides employees with real - 
time feedback, reducing performance gaps between 
top and bottom performers by 23% (HR Tech Alliance, 
2023).

However, effectiveness varies by context. In low 
- digitalization countries, partial HR innovation (e.g., 
only digital recruitment) yields a 12% performance 
increase, while full - cycle innovation (all three 
modules) in high - digitalization countries yields 30% 
(OECD, 2023). Industry differences also exist: IT 
services SMEs see 29% performance gains from AI 
training, while healthcare SMEs gain 21% from data 
- based performance management (due to regulatory 
compliance needs) (SME Digital HR Benchmark, 
2023).

2.4 Gaps in the Literature
Three critical gaps remain. First, most studies 

measure HR innovation as a binary variable (adopted 
vs. not adopted) rather than analyzing scope (partial 
vs. full - cycle) or industry - specific variations. 
Second, few studies explore moderating factors like 
SME size (micro vs. medium) or digital literacy, 
which influence innovation success. Third, research 
on low - digitalization countries is scarce, with 70% of 
studies focusing on high - income, high - digitalization 
contexts (African Development Bank, 2023). This 
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study addresses these gaps through a cross - level, 
mixed - methods design.

3. Methodology

3.1 Study Design
We use a sequential explanatory mixed - methods 

design:
Phase 1 (Quantitative): Survey of SME employees 

to measure HR innovation exposure and performance 
outcomes.

Phase 2 (Qualitative): Interviews with HR 
managers to explore innovation drivers, barriers, and 
industry - specific practices.

Phase 3 (Mixed): Case studies of SMEs to 
validate survey/interview findings and analyze cause - 
effect relationships.

The study period is 2021 - 2024, covering the 
post - pandemic digital acceleration phase, with data 
collected annually to capture longitudinal changes.

3.2 Selection of Study Samples

3.2.1 Country and Digitalization Level

We selected 9 countries representing three 
digitalization levels (based on UNCTAD’s 2022 Digital 
Economy Report):

High - digitalization (digital readiness score 
≥0.7): UK (0.82), South Korea (0.89), USA (0.85)

Medium - digitalization (0.5 - 0.69): China (0.68), 
Italy (0.62), Brazil (0.59)

Low - digitalization (<0.5): Senegal (0.42), Kenya 
(0.45), Ghana (0.48)

3.2.2 SME and Industry Selection

We sampled 30 SMEs (10 per digitalization level, 
2 - 3 per country) across four industries:

Manufacturing (e.g., textile SMEs in Senegal, 
automotive parts SMEs in South Korea)

Retail services (e.g., grocery SMEs in Italy, e - 
commerce SMEs in China)

IT services (e.g., software development SMEs in 
UK, IT support SMEs in Kenya)

Healthcare (e.g., clinics in USA, diagnostic 
centers in Ghana)

SME selection criteria: (1) 10 - 250 employees 
(per EU SME definition); (2) implemented at least one 
digital HR practice since 2021; (3) willingness to share 
performance data (e.g., task completion rates).

3.2.3 Participant Selection

Survey participants: 6,000 employees (200 per 
SME, balanced by role: frontline, middle management, 
HR). Response rate: 83% (5,000 valid responses).

Interview participants: 120 HR managers (4 per 
SME, including 1 HR director and 3 module - specific 
managers: recruitment, training, performance).

Case study participants: 30 SME owners/CEOs (1 
per SME) and 300 key employees (10 per SME) to gain 
organizational - level insights.

3.3 Data Collection

3.3.1 Phase 1: Employee Surveys (Quantitative)

Survey instrument (5 - point Likert scale: 1 = 
Strongly Disagree to 5 = Strongly Agree) included 
three core sections:

HR innovation exposure:
Digital recruitment: "My company uses AI tools 

to screen resumes" (R1); "I participated in a video 
interview for my current role" (R2)

AI - driven training: "I have a personalized digital 
learning path" (T1); "I use microlearning apps for skill 
development" (T2)

Data - based performance management: "My 
performance is tracked using real - time data" (P1); "I 
receive automated feedback on my performance" (P2)

Employee performance metrics:
Task efficiency: "I complete tasks faster than 6 

months ago" (E1); "I use digital skills to reduce task 
errors" (E2)

Performance consistency: "My performance 
scores vary less than before" (C1); "I meet performance 
targets more frequently" (C2)

Skill development: "My technical skills have 
improved due to training" (S1); "I can handle new 
digital tasks" (S2)

Moderating factors:
Digital literacy: "I can use digital HR tools 

independently" (L1)
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Resource constraints: "My company has enough 
budget for digital HR tools" (R3)

Industry regulations: "HR practices must comply 
with strict industry rules" (I1)

Surveys were distributed via SME internal 
platforms (e.g., email, intranets) and translated into 
local languages (e.g., Wolof for Senegal, Mandarin for 
China) by professional translators.

3.3.2 Phase 2: HR Manager Interviews 
(Qualitative)

Semi - structured interview guides focused on:
Drivers of HR innovation (e.g., "What motivated 

your SME to adopt digital recruitment?")
Implementation barriers (e.g., "What challenges 

did you face with AI training?")
Industry - specific adaptations (e.g., "How 

do healthcare regulations affect your performance 
management?")

Performance impact observations (e.g., "Have you 
noticed changes in employee efficiency since adopting 
data - based performance tools?")

Interviews were conducted via Zoom (45 - 60 
minutes each), audio - recorded, and transcribed. Non - 
English interviews were translated to English with inter 
- translator reliability checks (Cohen’s kappa = 0.89).

3.3.3 Phase 3: SME Case Studies (Mixed)

Case study data included:
Secondary data: SME annual reports,  HR 

analytics dashboards, training records, and performance 
metrics (2021 - 2024).

Primary data: Follow - up interviews with 
CEOs (to understand strategic intent) and on - site 
observations (to assess tool adoption in practice).

For example, in a South Korean IT SME case 
study, we analyzed 2021 - 2024 training completion 
rates and task efficiency data, paired with interviews 
about AI training implementation.

3.4 Data Analysis

3.4.1 Quantitative Data Analysis

We used SPSS 26.0 and R 4.3.0 for analysis:
Descriptive statistics: Summarize HR innovation 

exposure and performance scores by digitalization level 
and industry.

Regression analysis: Multiple linear regression 
to test the effect of HR innovation (predictors: R1 - R2, 
T1 - T2, P1 - P2) on performance metrics (dependent 
variables: E1 - E2, C1 - C2, S1 - S2).

Moderation analysis: Hierarchical regression to 
test if digital literacy (L1) and resource constraints (R3) 
moderate the innovation - performance relationship 
(e.g., "innovation × literacy" interaction term).

ANOVA:  Compare performance outcomes 
across industries and digitalization levels to identify 
significant differences.

3.4.2 Qualitative Data Analysis

Thematic analysis (Braun & Clarke, 2006) with 
NVivo 12 was used for interview and case study data:

Open coding: Assign codes to transcripts (e.g., 
"budget limitation as barrier", "AI training for tech 
skills")

Axial coding: Group codes into sub - themes (e.g., 
"digitalization level - driven barriers")

Selective coding: Integrate sub - themes into 
core themes (e.g., "industry - specific HR innovation 
priorities")

Inter - coder reliability was ensured by two 
researchers coding 25% of transcripts (Cohen’s kappa 
= 0.86).

3.4.3 Mixed Data Integration

Joint display analysis (Guetterman et al., 2022) 
merged quantitative and qualitative findings. For 
example, survey data showing 32% efficiency gain in 
high - digitalization SMEs was paired with interview 
quotes from UK HR managers: "Our full - cycle digital 
HR tools let us hire faster,

train better, and track performance in real 
time—our employees now finish client projects 
30% faster than before." This integration helped 
validate quantitative results with qualitative context, 
strengthening the study’s rigor.

3.5 Ethical Considerations
The study was approved by the Institutional 

Review Board of the University of Manchester (IRB 
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Approval No. MAN - 2021 - 0067). All participants 
provided informed consent: survey respondents were 
assured of data anonymity (no personal identifiers 
linked to responses); interview and case study 
participants could request edits to transcriptions to 
protect confidentiality. SME performance data was 
aggregated to avoid identifying individual enterprises, 
and all data storage complied with GDPR (EU) and 
local data protection laws (e.g., China’s Personal 
Information Protection Law).

4. Results

4 . 1  H R  M a n a g e m e n t  I n n o v a t i o n 
Practices by Digitalization Level and Industry

4.1.1 Digitalization Level Differences

Table 1 summarizes HR innovation adoption rates 
(percentage of SMEs implementing each practice) 
across digitalization levels:

Key trends emerge: High - digitalization SMEs 
prioritize full - cycle, advanced digital practices 

HR Innovation Practice High - Digitalization 
Countries (UK, SK, USA)

Medium - 
Digitalization 
Countries (China, 
Italy, Brazil)

Low - Digitalization Countries 
(Senegal, Kenya, Ghana)

Digital Recruitment

- AI resume screening 85% 45% 12%

- Video interviews 92% 68% 35%

- Talent pool analytics 78% 32% 8%

AI - Driven Training

- Personalized learning 
paths

80% 38% 10%

- Microlearning apps 90% 55% 22%

- Skill gap analytics 72% 28% 7%

Data - Based 
Performance 
Management

- Real - time tracking 88% 42% 15%

- Predictive analytics 65% 20% 5%

- Automated feedback 82% 50% 20%

Full - cycle innovation 
(all 3 modules)

75% 25% 5%



Human Resource Strategy and Practice | Volume 1 | Issue 1 | December 2025

21

(e.g., 85% use AI resume screening, 80% personalized 
training paths), while low - digitalization SMEs focus 
on basic digital tools (e.g., 35% video interviews, 22% 
microlearning apps) with minimal adoption of analytics 
or AI. Medium - digitalization SMEs show a "mixed 
adoption" pattern—higher than low - digitalization for 
most practices but far below high - digitalization, with 
25% implementing full - cycle innovation (vs. 75% in 
high - digitalization).

Interview data from low - digitalization SMEs 
explained barriers: A Senegalese manufacturing 
HR manager noted, "We can’t afford AI tools—our 
HR budget is $5,000/year, so we use free LinkedIn 
job posts and WhatsApp video interviews instead." 

In contrast, a UK IT SME HR director stated, "We 
allocate 30% of our HR budget to digital tools—full - 
cycle innovation helps us compete for tech talent."

4.1.2 Industry Differences

Table 2 shows industry - specific HR innovation 
priorities (top 2 practices by adoption rate per industry)

Industry needs drive differentiation: IT services 
SMEs prioritize skill - focused innovation (training, 
specialized recruitment) to address rapid tech change; 
manufacturing SMEs focus on safety and efficiency 
tools (simulation training, real - time tracking); 
heal thcare SMEs emphasize compliance and 
flexibility (automated feedback, microlearning) to meet 
regulatory demands and staffing constraints.

Industry Top 2 HR Innovation Practices 
(Adoption Rate) Rationale (from Interviews)

Manufacturing
1. AI simulation training (62%)2. 
Real - time performance tracking 
(58%)

"Simulation training reduces on - site accidents; real 
- time tracking monitors production line efficiency."

Retail Services
1. Video interviews (70%)2. 
Automated performance feedback 
(65%)

"Video interviews let us hire across regions; 
automated feedback helps sales staff adjust in real 
time."

IT Services 1. Personalized learning paths 
(88%)2. AI resume screening (85%)

"Tech skills evolve fast—personalized training 
keeps employees updated; AI screening identifies 
niche skills."

Healthcare 1. Automated performance feedback 
(68%)2. Microlearning apps (60%)

"Automated feedback ensures compliance with 
clinical standards; microlearning fits busy staff 
schedules."

4 .2  Impact  o f  HR Innovat ion  on 
Employee Performance

4.2.1 Overall Performance Effects

Regression analysis  (Table 3)  shows the 
relationship between HR innovation exposure (sum 
of adopted practices) and performance metrics 
(standardized beta coefficients, p < 0.01 for all):

Performance Metric
Beta Coefficient 

(All SMEs)

Beta Coefficient 

(High - Digitalization)

Beta Coefficient 

(Low - Digitalization)
Task Efficiency 0.42 0.58 0.25
Performance 
Consistency 0.38 0.52 0.18

Skill Development 0.45 0.61 0.22

Full - cycle innovation had the strongest impact: 
SMEs implementing all three modules saw a 32% 
average increase in task efficiency, 27% improvement 
in performance consistency, and 35% gain in skill 
development—double the gains of SMEs with partial 
innovation (15% efficiency, 12% consistency, 18% skill 
development).
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Case study evidence supported this: A South 
Korean IT SME (full - cycle innovation) reported 
2021 - 2024 data showing task efficiency (measured 
by project completion time) decreased from 14 days 
to 9 days (36% reduction), while a Senegalese retail 
SME (partial innovation: only video interviews) saw 

efficiency improve from 8 hours to 6.8 hours per task 
(15% reduction).

4.2.2 Industry - Specific Performance Gains

ANOVA results (Table 4) reveal significant 
industry differences in performance outcomes from HR 
innovation:

Industry Task Efficiency Increase Performance Consistency 
Improvement Skill Development Gain

IT Services 35% 30% 40%

Manufacturing 25% 28% 22%

Retail Services 22% 25% 20%

Healthcare 18% 27% 25%

IT services SMEs achieved the highest gains due 
to strong alignment between innovation and industry 
needs: AI - driven training (e.g., cloud computing 
courses) directly improved technical task efficiency, 
while AI recruitment attracted skilled employees 
who maintained consistent performance. Healthcare 
SMEs had lower efficiency gains due to regulatory 
constraints—e.g., a US clinic noted, "We can’t fully 
automate performance feedback because we need 
manual reviews for clinical compliance, which slows 
down efficiency."

4.3 Moderating Factors Influencing 
Innovation - Performance Relationships

4.3.1 Digital Literacy

Digital literacy (L1 scale: 1 - 5) significantly 
moderated the impact of AI - driven training on skill 
development (interaction beta = 0.32, p < 0.001). For 
SMEs with high employee literacy (score ≥4), AI 
training increased skill development by 42%; for low 
literacy (score ≤2), the gain was only 15%.

Interview data explained this:  A Chinese 
manufacturing SME HR manager said, "We rolled out 
microlearning apps, but 40% of our older employees 
couldn’t use them independently—we had to add in 
- person tutorials, which reduced training impact." In 

contrast, a UK retail SME (high literacy) reported 90% 
of employees used microlearning apps daily, leading to 
30% faster skill acquisition.

4.3.2 Resource Constraints

Budget availability (R3 scale: 1 - 5) moderated 
full - cycle innovation effectiveness: SMEs with high 
budgets (score ≥4) saw 35% efficiency gains from 
full - cycle innovation, while those with low budgets 
(score ≤2) saw only 12% gains—often due to "tool 
underutilization." For example, a Brazilian retail SME 
purchased a data - based performance system but lacked 
funds for training, so only 30% of managers used its 
analytics features, limiting efficiency improvements to 
10%.

4.3.3 Industry Regulations

Regulatory stringency (I1 scale: 1 - 5) moderated 
data - based performance management impact: Highly 
regulated industries (healthcare, I1 score = 4.5) had 
20% lower efficiency gains from real - time tracking 
than less regulated industries (IT services, I1 score = 
2.0). A Ghanaian healthcare SME explained, "We track 
nurse performance in real time, but we have to store 
data in compliance with HIPAA, which adds delays—
this reduces the speed of feedback and efficiency 
gains."
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5. Discussion

5.1 Interpretation of Key Results
The findings confirm three core conclusions. 

First, digitalization level determines HR innovation 
scope: High - digitalization SMEs leverage full - cycle, 
advanced tools (AI screening, predictive analytics) 
due to stronger resources and infrastructure, while 
low - digitalization SMEs rely on basic practices 
(video interviews, microlearning) to balance needs 
and constraints. This aligns with the resource - based 
view—digitalization capacity (budget, infrastructure, 
literacy) acts as a critical resource enabling more 
impactful innovation (Barney, 2022).

Second, industry context shapes innovation 
priorities: IT services SMEs focus on skill - centered 
innovation to address rapid tech change, while 
healthcare SMEs prioritize compliance - friendly tools. 
This highlights the need for "industry - tailored" rather 
than generic HR strategies—e.g., a manufacturing SME 
would waste resources on AI recruitment for niche tech 
skills, while an IT SME needs such tools to compete 
for talent.

Third, moderating factors explain performance 
gaps: Digital literacy and budget availability amplify 
innovation effectiveness—without them, even advanced 
tools fail to deliver gains. For example, low literacy 
reduces AI training impact, while limited budgets lead 
to tool underutilization. This underscores that SMEs 
must invest in "complementary resources" (literacy 
training, budget for implementation) alongside digital 
HR tools.

5.2 Comparison with Previous Literature
This study advances existing research in three 

ways. First, it quantifies digitalization level differences 
in SME HR innovation—previous studies noted 
resource constraints (EU SME Policy Brief, 2022) but 
did not measure how they translate to adoption rates 
(e.g., 85% vs. 12% AI screening) or performance gaps 
(32% vs. 18% efficiency gains). This fills the gap in 
cross - digitalization comparative research.

Second,  i t  uncovers  industry -  speci f ic 

innovation - performance links: While prior work 
(SME Digital HR Benchmark, 2023) noted industry 
differences, this study shows IT services SMEs gain 
35% efficiency from innovation—13% more than 
healthcare SMEs—due to regulatory and skill needs. 
This provides actionable insights for industry - specific 
prioritization.

Third, it validates the role of complementary 
resources: McKinsey (2022) highlighted digital literacy 
gaps, but this study quantifies their impact (42% vs. 
15% skill gains) and links them to innovation success. 
This extends the resource - based view by identifying 
literacy and budget as essential complements to digital 
tools.

5.3 Limitations of the Study
Three limitations should be noted. First, the 

study focuses on 9 countries and 4 industries—results 
may not generalize to other regions (e.g., Eastern 
Europe, Southeast Asia) or industries (e.g., agriculture, 
education) with unique HR needs. Future research 
could expand to include these underrepresented 
contexts.

Second, performance metrics include self - 
reported data (e.g., employee - rated task efficiency), 
which may be subject to response bias (e.g., employees 
overestimating improvements). Objective metrics 
(e.g., manufacturing output volume, retail sales data) 
were used in case studies but not all surveys—future 
work could integrate more objective data to strengthen 
validity.

Third, the study uses a 2021 - 2024 timeframe, 
which includes post - pandemic recovery. Economic 
factors (e.g., inflation, recession) may have influenced 
SME budgets and employee performance, but these 
were not controlled for in analysis. Longitudinal studies 
beyond 2024 could isolate the long - term impact of 
HR innovation from economic fluctuations.

5.4 Implications for Policy and Practice

5.4.1 For SME HR Managers

Adopt a "Prioritization Framework" based on 
digitalization level:
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High - digitalization SMEs: Invest in full - 
cycle innovation, with a focus on AI training (for 
skill development) and data - based performance 
management (for consistency). Example: A UK IT 
SME could allocate 30% of HR budget to personalized 
learning paths and real - time tracking.

Low - digitalization SMEs: Start with low - cost 
basic tools (video interviews, free microlearning apps) 
before scaling. Example: A Senegalese retail SME 
could use WhatsApp for video interviews and LinkedIn 
Learning’s free courses to build digital literacy.

Medium -  digi tal izat ion SMEs:  Phase in 
innovation—first digital recruitment, then AI training—
to align with budget and literacy gains. Example: A 
Chinese manufacturing SME could implement video 
interviews in Year 1, then add microlearning apps in 
Year 2.

Address complementary resources:
Provide digital literacy training (e.g., 1 - hour 

weekly workshops) before rolling out AI tools—this 
can double skill development gains.

Allocate 15 - 20% of digital tool budgets to 
implementation support (e.g., vendor training for 
managers) to avoid underutilization.

Tailor to industry needs:
IT services: Prioritize personalized training and 

AI recruitment to attract and retain tech talent.
Healthcare: Focus on compliance - friendly 

tools (automated feedback, microlearning) to balance 
regulation and efficiency.

5.4.2 For Governments and Policy Makers

Offer targeted subsidies for low - digitalization 
SMEs:

Provide 50% grants for basic digital HR tools 
(e.g., video interview platforms) to reduce budget 
barriers. For example, Senegal’s government could 
partner with Zoom to offer discounted licenses for 
SMEs.

Fund digital literacy programs (e.g., free online 
courses) for SME employees—Kenya’s "Digital Skills 
for Work" initiative could be expanded to include HR 
tool training.

Simplify regulatory compliance for healthcare/
manufacturing SMEs:

Develop industry - specific digital HR guidelines 
(e.g., HIPAA - compliant performance tracking 
templates) to reduce implementation delays. The US 
Department of Health could create a free toolkit for 
clinics using data - based performance management.

Create industry - academic partnerships:
Collaborate with universities to design tailored 

training programs (e.g., manufacturing - focused AI 
simulation courses) for SMEs. Italy’s University of 
Milan could partner with local manufacturing SMEs to 
co - develop training modules.

5.4.3 For Academic Researchers

Explore long - term innovation impacts:
Track SMEs over 5 - 10 years to assess if 

performance gains from HR innovation persist or 
decline as digitalization evolves.

Investigate how SME size (micro vs. medium) 
influences innovation adoption—do micro - SMEs (10 
- 50 employees) face unique barriers not captured in 
this study?

Study emerging technologies:
Research the impact of AI chatbots (for candidate 

screening) and virtual reality (VR) training on SME 
performance—these tools may be more accessible for 
low - digitalization SMEs than traditional AI platforms.

Focus on underrepresented regions:
Expand to Southeast Asia (e.g.,  Vietnam, 

Thailand) and Eastern Europe (e.g., Poland, Hungary) 
to test if digitalization - performance links vary in these 
contexts.

6. Conclusion and Recommendations

6.1 Conclusion
This study examines HR management innovation 

in 30 SMEs across 9 countries, 4 industries, and 
3 digitalization levels (2021 - 2024). The results 
show that HR innovation effectiveness depends on 
three interrelated factors: digitalization capacity, 
industry context, and complementary resources. 
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High - digitalization SMEs implementing full - cycle 
innovation achieve 32% task efficiency gains—
double those of low - digitalization SMEs with partial 
innovation—due to stronger budgets, infrastructure, 
and literacy. Industry differences also matter: IT services 
SMEs gain the most from skill - focused tools, while 
healthcare SMEs struggle with regulatory constraints. 
Critically, digital literacy and budget support are 
essential—without them, even advanced tools deliver 
minimal performance improvements.

The findings reject the "one - size - fits - all" 
approach to SME HR innovation. Instead, they 
highlight the need for contextualized adaptation: 
SMEs must align their innovation choices with their 
digitalization level, industry needs, and resource 
capacity. This not only maximizes performance gains 
but also avoids wasteful "digital overinvestment" in 
tools that cannot be implemented or utilized effectively.

6.2 Recommendations
Building on the conclusions, we offer actionable 

recommendations for three key stakeholders:

6.2.1 For SME HR Managers

I m p l e m e n t  a  " D i g i t a l  H R  M a t u r i t y 
Assessment" annually:

Evaluate your SME’s digitalization capacity using 
three metrics: budget allocation to HR tech (target: 
≥15% of HR budget for high - digitalization SMEs, 
≥5% for low - digitalization), employee digital literacy 
(via 10 - question skills tests), and infrastructure 
readiness (e.g., internet speed, cloud storage access). 
Use the results to adjust innovation priorities—for 
example, if literacy scores are <3/5, delay AI training 
and invest in 4 - week basic digital skills workshops 
first.

Adopt "Phased Innovation Roadmaps" 
tailored to industry:

IT Services SMEs: Start with personalized 
learning paths (e.g., partner with Coursera for tech 
skill courses) and AI resume screening (e.g., use 
Greenhouse’s AI tools) in Year 1; add data - based 
performance tracking (e.g., Monday.com) in Year 2. 
This aligns with rapid skill obsolescence and talent 

competition.
Manufacturing SMEs: Prioritize AI simulation 

training (e.g., Siemens’ manufacturing simulators) 
and real - time performance tracking (e.g., Trello 
for production line tasks) in Year 1; phase in video 
interviews (e.g., Zoom) for remote hiring in Year 2 to 
address safety and efficiency needs.

H e a l t h c a re  S M E s :  L a u n c h  a u t o m a t e d 
performance feedback (e.g. ,  BambooHR) and 
microlearning apps (e.g., MedBridge for clinical skills) 
in Year 1—tools that comply with HIPAA and fit busy 
schedules—before adding more complex analytics.

Leverage "Low - Cost/Free Digital Tools" to 
reduce barriers:

Low - digitalization SMEs can use free tools like 
WhatsApp (video interviews), LinkedIn Learning (basic 
training), and Google Forms (simple performance 
surveys) to test innovation without high costs. For 
example, a Ghanaian retail SME could use Google 
Forms to send weekly performance feedback to sales 
staff, reducing administrative time by 20%.

6.2.2 For Governments and Policy Makers

Launch "Digital HR Ecosystems" for low - 
digitalization regions:

Create online platforms that aggregate free/
low - cost resources for SMEs: (1) Tool libraries 
(e.g., discounted Zoom licenses, free microlearning 
apps); (2) Literacy training modules (e.g., YouTube 
tutorials for HR tool use); (3) Compliance guides 
(e.g., HIPAA - friendly tool checklists for healthcare). 
Senegal’s government could partner with the African 
Development Bank to fund such a platform, reaching 
5,000+ SMEs in Year 1.

1.Offer "Innovation Matching Grants" for 
industry - academic collaboration:

Provide 70% funding for SMEs that partner 
with universities to co - develop industry - specific 
HR tools. For example, Italy’s Ministry of Economic 
Development could fund a partnership between the 
University of Milan and local manufacturing SMEs to 
create AI simulation training for textile production—
addressing both skill gaps and tool accessibility.



Human Resource Strategy and Practice | Volume 1 | Issue 1 | December 2025

26

Simplify "Regulatory Compliance Portals" for 
high - risk industries:

Develop one - stop portals for healthcare and 
manufacturing SMEs to access pre - approved digital 
HR tools (e.g., a list of HIPAA - compliant performance 
management software) and automated compliance 
checks (e.g., a tool that flags if your data tracking 
violates local labor laws). The US Department of 
Labor could launch this for healthcare SMEs, reducing 
compliance time by 30%.

6.2.3 For Academic Researchers
Conduct "Micro - SME Case Studies" (10 - 50 

employees):
Most existing research focuses on medium - sized 

SMEs (51 - 250 employees), but micro - SMEs face 
unique barriers (e.g., no dedicated HR team). Study 20 
micro - SMEs across 5 countries to explore how part - 
time HR managers (often the owner) implement digital 
innovation—do they rely on family members for tech 
support? Do they prioritize tools that require <5 hours/
week to manage?

Research "AI Chatbots and VR Training" for 
SME accessibility:

AI chatbots (e.g., ChatGPT for resume screening) 
and VR training (e.g., Oculus for safety simulations) 
are becoming more affordable—test their impact on 
low - digitalization SMEs. For example, a study could 
compare resume screening time between ChatGPT 
(free) and traditional methods (manual) in Kenyan 
SMEs, or measure skill retention from VR vs. in - 
person safety training in Brazilian manufacturing 
SMEs.

L e a d  " C r o s s  -  C o u n t r y  D i g i t a l  H R 
Benchmarks":

Collect annual data from 100+ SMEs across 15 
countries on HR innovation adoption and performance 
outcomes. Publish a public report ranking countries 
by SME digital HR maturity—this will pressure 
governments to invest in ecosystems and help SMEs 
compare their practices globally. For example, the 
OECD could launch this benchmark, with metrics 
like "percentage of SMEs using AI training" and "task 
efficiency gains from innovation."
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1. Introduction

1.1 Research Background
The accelerating pace of digital transformation 

has reshaped organizational operating models, while 
frequent global crises (e.g., supply chain disruptions, 
technological ) have heightened the demand for 
organizational resilience—the ability to adapt and 
recover from adversities (Linnenluecke, 2022). Human 
resource management, as a core driver of organizational 
capability building, has gradually shifted from 
administrative functions to strategic practices that align 
with digital strategies (Boon et al., 2023). Strategic 
HR practices, including targeted training, performance 
management systems, and employee empowerment, 
are increasingly recognized as critical antecedents of 
organizational resilience (Jiang et al., 2024).

However, existing studies exhibit two research 
gaps. First, the mechanism linking strategic HR 
practices to organizational resilience remains 
underexplored. While some scholars have noted the 
role of employee attitudes (e.g., commitment), few 
have examined psychological capital (PsyCap)—
a positive psychological state encompassing hope, 
efficacy, resilience, and optimism (Luthans et al., 
2022)—as a potential mediator. Second, contextual 
factors such as urbanization level have been neglected. 
Cities with different urbanization degrees vary in 
digital infrastructure, talent pools, and institutional 
environments, which may influence the effectiveness 
of strategic HR practices (Zhang & Liu, 2023). For 
instance, in highly urbanized areas with abundant 
digital resources, employee PsyCap may be more easily 
stimulated by HR interventions.

1.2 Research Objectives and Significance
This study aims to: (1) verify the direct effect of 

strategic HR practices on organizational resilience in 
digital transformation; (2) examine the mediating role 
of employee PsyCap; (3) explore the moderating role 
of urbanization level.

Theoretical significance lies in constructing a 
moderated mediation model to enrich the interface 

of strategic HR management and organizational 
resilience. Practically, it provides tailored HR strategies 
for enterprises in different urban contexts to enhance 
resilience during digital transformation.

1.3 Research Framework and Hypotheses
Based on socia l  exchange theory  (Blau, 

1964)—which posits that reciprocal exchanges 
between organizations and employees foster positive 
outcomes—and conservation of resources theory 
(Hobfoll ,  1989)—which emphasizes resource 
accumulation as a driver of resilience—the following 
hypotheses are proposed:

H1: Strategic HR practices have a positive effect 
on organizational resilience.

H2: Employee psychological capital mediates 
the relationship between strategic HR practices and 
organizational resilience.

H3: Urbanization level moderates the positive 
effect  of strategic HR practices on employee 
psychological capital, such that the effect is stronger in 
high-urbanization areas.

The research framework is illustrated in Figure 1.

Figure 1. Research Framework

Strategic HR Practices → [Psychological 
Capital (Mediator)] → Organizational 
Resilience  

                          ↑  

                    Urbanization Level  

                    (Moderator)  

2. Literature Review and Hypothesis 
Development

2 . 1  S t r a t e g i c  H R  P r a c t i c e s  a n d 
Organizational Resilience

Strategic HR practices refer to systematic 
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HR activities designed to enhance organizational 
performance by developing employee competencies 
(Delery & Doty, 1996). In digital transformation, 
three types of practices are particularly critical: (1) 
Digital skill training: Providing courses on digital 
tools (e.g., AI, big data analytics) to bridge skill gaps; 
(2) Performance management: Linking performance 
evaluation to digital innovation outputs to motivate 
proactive behavior; (3) Employee empowerment: 
Granting decision-making authority in digital project 
execution to enhance responsiveness (Bhatnagar & 
Sharma, 2023).

Organizational resilience in digital contexts 
involves three dimensions: adaptive capacity (adjusting 
business models), absorptive capacity (integrating new 
digital knowledge), and restorative capacity (recovering 
from digital failures) (Duchek, 2022). Strategic HR 
practices contribute to these capacities by accumulating 
human capital: Training builds digital skills (absorptive 
capacity); performance management aligns individual 
goals with organizational resilience objectives (adaptive 
capacity); empowerment enhances employee initiative 
in crisis response (restorative capacity) (Jiang et al., 
2024). Thus, H1 is proposed.

2.2 The Mediating Role of Psychological 
Capital

Psychological capital is a malleable resource that 
enables employees to cope with challenges and pursue 
goals (Luthans & Youssef-Morgan, 2023). Strategic 
HR practices can foster PsyCap through two pathways: 
(1) Resource investment: Training and empowerment 
signal organizational support, helping employees 
accumulate psychological resources (hope, efficacy); (2) 
Positive feedback: Performance management systems 
that recognize digital innovation provide positive 
reinforcement, enhancing optimism and resilience 
(Avey et al., 2022).

In turn,  PsyCap promotes organizat ional 
resilience. Employees with high PsyCap are more 
willing to adopt digital technologies (absorptive 
capacity), propose adaptive solutions (adaptive 
capacity), and persist in overcoming digital setbacks 

(restorative capacity) (Newman et al., 2023). For 
example, a study by Wang et al. (2024) found that 
employee efficacy mediated the effect of digital 
training on organizational adaptive capacity. Thus, H2 
is proposed.

2.3 The Moderating Role of Urbanization 
Level

Urbanization level is measured by indicators such 
as population density, digital infrastructure coverage, 
and tertiary industry proportion (United Nations, 2023). 
In high-urbanization areas: (1) Digital infrastructure 
(e.g., 5G, cloud computing) is more advanced, enabling 
effective delivery of HR practices (e.g., online training); 
(2) Talent competition is fierce, so employees value 
organizational investments (e.g., empowerment) more, 
strengthening the PsyCap response; (3) Institutional 
environments (e.g., digital innovation policies) are 
more supportive, reducing barriers to HR practice 
implementation (Zhang & Liu, 2023).

Conversely, in low-urbanization areas with limited 
digital resources, strategic HR practices may fail to 
fully stimulate PsyCap. For instance, offline training in 
remote areas may lack digital tools, weakening efficacy 
enhancement. Thus, H3 is proposed.

3. Research Methodology

3.1 Sample and Data Collection
Data were collected from enterprises in 15 

cities across three countries (China, United States, 
Egypt) from March to June 2024. Stratified sampling 
was used to ensure representation across industries 
(manufacturing, IT, finance, services) and urbanization 
levels (high: >70%, medium: 50%-70%, low: <50%).

Questionnaires were distributed to HR managers 
(assessing strategic HR practices) and frontline 
employees (assessing PsyCap). A total of 600 paired 
questionnaires were sent, with 523 valid pairs returned 
(response rate: 87.2%). Sample characteristics are 
shown in Table 1.
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Table 1. Sample Characteristics

Characteristic Category Frequency Percentage

Industry Manufacturing 189 36.1%

IT 142 27.2%

Finance 98 18.7%

Services 94 18.0%

Urbanization 
Level High 215 41.1%

Medium 183 35.0%

Low 125 23.9%

Enterprise 
Size

<100 
employees 156 29.8%

100-500 
employees 227 43.4%

>500 
employees 140 26.8%

3.2 Measurement Instruments
All scales were adapted from validated literature 

and translated using back-translation (Brislin, 1970) 
to ensure cross-cultural validity. A 5-point Likert scale 
(1=strongly disagree, 5=strongly agree) was used.

3.2.1 Strategic HR Practices (Independent 
Variable)

Measured using the scale by Jiang et al. (2024), 
including 3 dimensions (9 items):

Digital skill training: “The company provides 
regular training on digital tools (e.g., AI software).”

Performance management:  “Performance 
evaluation includes indicators of digital innovation.”

Employee empowerment: “Employees can make 
independent decisions in digital project execution.”

Cronbach’s α = 0.87

3.2.2 Organizational Resilience (Dependent 
Variable)

Adopted from Duchek (2022), 3 dimensions (9 
items):

Adaptive capacity: “The company quickly adjusts 
business models in response to digital disruptions.”

Absorptive capacity: “Employees effectively 
integrate new digital knowledge into work.”

Restorative capacity: “The company recovers 
rapidly from digital project failures.”

Cronbach’s α = 0.89

3.2.3 Psychological Capital (Mediator)

Used the 12-item scale by Luthans et al. (2022):
Hope: “I can set clear goals for digital skill 

improvement.”
Efficacy: “I am confident in completing digital 

tasks.”
Resilience: “I can bounce back from digital work 

setbacks.”
Optimism: “I expect positive outcomes from 

digital projects.”
Cronbach’s α = 0.91

3.2.4 Urbanization Level (Moderator)

Measured using secondary data from national 
statistical yearbooks (2024):

High: Urbanization rate >70% (e.g., New York, 
Beijing)

Medium: 50%-70% (e.g., Cairo, Chengdu)
Low: <50% (e.g., Aswan, Zhangjiakou)

3.2.5 Control Variables

Enterprise size (number of employees), industry 
(dummy variables), and digital transformation stage 
(1=initial, 2=growth, 3=maturity) were controlled, as 
they may influence organizational resilience (Boon et 
al., 2023).

3.3 Data Analysis Methods
SPSS 26.0 and AMOS 24.0 were used for data 

analysis:
Descriptive statistics and correlation analysis to 

examine variable relationships;
Confirmatory Factor Analysis (CFA) to test 



Human Resource Strategy and Practice | Volume 1 | Issue 1 | December 2025

33

construct validity;
Structural Equation Modeling (SEM) to verify 

direct and mediating effects;
Multi-group analysis to test the moderating role 

of urbanization level.

3.4 Quality Control of Data Collection
To ensure data reliability, three quality control 

measures were implemented:
Pilot Test: A pre-survey was conducted with 30 

HR managers and 50 employees from 10 enterprises 
(excluded from the final sample) to refine questionnaire 
items. For example, the item "The company provides 
digital training" was revised to "The company provides 
regular training on digital tools (e.g., AI software, big 
data platforms)" to enhance clarity, resulting in a 12% 
increase in item comprehension.

Respondent Validation: After questionnaire 
collection, 20% of respondents were randomly selected 
for follow-up interviews (15-20 minutes each) to 
verify the consistency between questionnaire responses 
and actual practices. The validation rate (consistency 
between responses and interviews) reached 89.3%, 
indicating high data authenticity.

Missing Data Handling :  Missing values 
accounted for 2.1% of the total data, which were 
imputed using the multiple imputation method (5 
iterations) in SPSS. Sensitivity analysis showed no 
significant differences between imputed and original 
data, confirming the robustness of the approach.

3.5 Measurement Invariance Test (Cross-
Country Comparison)

Given the  cross-country  sample  (China , 
U.S., Egypt), measurement invariance tests were 
conducted to ensure scale equivalence across cultures. 
Using multi-group CFA, the following steps were 
implemented:

Configural invariance :  The same factor 
structure was applied to all three countries (χ²/df=2.13, 
CFI=0.92, RMSEA=0.048), indicating acceptable fit.

Metric invariance :  Factor loadings were 
constrained to be equal across countries (ΔCFI=0.012 

< 0.02, ΔRMSEA=0.005 < 0.01), confirming metric 
invariance.

Scalar invariance: Intercepts were constrained to 
be equal (ΔCFI=0.018 < 0.02, ΔRMSEA=0.007 < 0.01), 
supporting scalar invariance.

These results confirm that the scales have 
consistent meaning across the three countries, justifying 
cross-country data aggregation.

3.6 Ethical Considerations
This study strictly adhered to the Ethical 

Guidelines for Business and Management Research 
(British Academy of Management, 2022) to ensure the 
protection of research participants:

Informed Consent: All respondents received a 
written consent form explaining the research purpose, 
data usage scope (only for academic analysis), and 
confidentiality commitments. Participants were 
informed that they could withdraw from the survey at 
any time without penalty, and no personal identifiers 
(e.g., names, employee IDs) were collected.

Confidentiality Protection: Raw data were 
encrypted using AES-256 encryption technology and 
stored on a password-protected server with access 
restricted to the research team only. After analysis, 
raw data will be retained for 5 years (per institutional 
requirements) and then permanently deleted.

Organizational Consent: Prior to data collection, 
formal approval was obtained from the HR departments 
of participating enterprises to ensure that the survey 
did not interfere with normal business operations. 
A summary of research findings will be provided 
to participating enterprises as feedback to maintain 
reciprocal benefits.

3 . 7  Q u a l i t a t i v e  V a l i d a t i o n 
(Supplementary to Quantitative Analysis)

To triangulate quantitative results, semi-structured 
interviews were conducted with 15 senior HR managers 
(5 from each country) with over 8 years of experience 
in digital transformation. The interview guide focused 
on three core questions:

“How do you perceive the impact of strategic 
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HR practices (training, performance management, 
empowerment) on organizational resilience during 
digital transformation?”

“What role does employee psychological state 
play in linking HR practices to resilience outcomes?”

“How does the urban environment  (e .g . , 
infrastructure, talent pool) influence the effectiveness 
of your HR strategies?”

Thematic analysis (Braun & Clarke, 2022) 
identified three key themes that aligned with 
quantitative findings:

Theme 1: Digital training and empowerment 
were repeatedly mentioned as “foundational drivers” of 
resilience (e.g., “Our AI training program helped 70% 
of employees adapt to new digital workflows after the 
supply chain disruption in 2023” – U.S. HR manager).

Theme 2: Employee confidence (a component 
of PsyCap) was described as a “bridge” between 
HR practices and resilience (e.g., “When we linked 
performance bonuses to digital innovation, employees 
became more willing to experiment with new tools, 
which boosted our ability to recover from system 
failures” – Egyptian HR manager).

Theme 3: Urban infrastructure constraints 
were noted in low-urbanization areas (e.g., “Poor 
5G coverage in our Zhangjiakou branch made online 
training ineffective; we had to invest in offline 
workshops, which reduced the efficiency of our HR 
interventions” – Chinese HR manager).

These qualitative insights validate the quantitative 
model and provide contextual depth to the findings.

4. Results

4.1 Common Method Bias and Validity 
Test

Harman’s single-factor test was conducted: The 
first unrotated factor explained 28.7% of variance 
(<40%), indicating no severe common method bias 
(Podsakoff et al., 2003).

CFA results showed good construct validity (Table 
2): All factor loadings (>0.70), composite reliability 
(CR>0.80), and average variance extracted (AVE>0.50) 

met thresholds. Discriminant validity was confirmed as 
the square root of AVE for each variable exceeded its 
correlations with other variables (Fornell & Larcker, 
1981).

Table 2. CFA and Validity Results

Variable Factor 
Loading CR AVE

Strategic HR Practices 0.72-0.85 0.88 0.65

Psychological Capital 0.75-0.89 0.92 0.71

Organizational 
Resilience 0.73-0.87 0.90 0.68

4.2 Descriptive Statistics and Correlation 
Analysis

Table 3 shows that strategic HR practices were 
positively correlated with psychological capital 
(r=0.62, p<0.001) and organizational resilience 
(r=0.58, p<0.001); psychological capital was positively 
correlated with organizational resilience (r=0.65, 
p<0.001). These results provide preliminary support for 
the hypotheses.

Table 3. Descriptive Statistics and Correlations

Variable M SD 1 2 3 4

1. Strategic HR 
Practices

3.82 0.76 1.00

2. Psychological 
Capital

3.75 0.81 0.62*** 1.00

3. 
Organizational 
Resilience

3.68 0.79 0.58*** 0.65*** 1.00

4. Urbanization 
Level

2.17 0.83 0.41*** 0.38*** 0.35*** 1.00

*Note: 
**p<0.001
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4.3 Hypothesis Testing

4.3.1 Direct Effect (H1)

SEM results (Table 4) showed that strategic 
HR practices had a significant positive effect on 
organizational resilience (β=0.32, p<0.001), supporting 
H1.

4.3.2 Mediating Effect (H2)

Bootstrapping analysis (5000 samples) revealed:
Direct effect of strategic HR practices on 

organizational resilience: β=0.32, p<0.001;
Indirect effect via psychological capital: β=0.28, 

95% CI [0.21, 0.35] (excluding 0).
Thus, psychological capital partially mediates the 

relationship, supporting H2.

4.3.3 Moderating Effect (H3)

Multi-group analysis compared high- and low-
urbanization groups (Table 5):

In high-urbanization group: Strategic HR 
practices → psychological capital (β=0.65, p<0.001);

In low-urbanization group: Strategic HR practices 
→ psychological capital (β=0.38, p<0.001);

The difference in path coefficients was significant 
(Δχ²=11.27, p<0.01).

This confirms that urbanization level strengthens 
the effect, supporting H3.

Table 4. SEM Results for Direct and Mediating 
Effects

Path β SE CR p

Strategic HR Practices → 
Organizational Resilience 0.32 0.05 6.40 ***

Strategic HR Practices → 
Psychological Capital 0.59 0.04 14.75 ***

Psychological Capital → 
Organizational Resilience 0.47 0.05 9.40 ***

*Note: **p<0.001

Table 5. Multi-group Analysis for Moderating Effect

Group

Path: 
Strategic HR 
Practices → 

Psychological 
Capital

β SE CR p

High 
Urbanization 0.65 0.06 10.83 ***

Low 
Urbanization 0.38 0.07 5.43 ***

Difference 
(Δχ²) 11.27 **

*Note: 
**p<0.01, 
**p<0.001

4.4 Robustness Tests
To verify the stability of the findings, three 

robustness tests were performed:
Alternative Measure of Organizational 

Resilience: An alternative scale by Williams et al. 
(2023) (focusing on crisis response speed and resource 
reallocation) was used to re-test the model. The 
results remained consistent: strategic HR practices 
→ organizational resilience (β=0.30, p<0.001); 
psychological capital mediation (β=0.26, 95% CI [0.19, 
0.33]).

Sub-sample Analysis: The sample was split 
into manufacturing (n=189) and non-manufacturing 
(n=334) groups. In both groups, the mediating effect of 
psychological capital was significant (manufacturing: 
β=0.27, 95% CI [0.18, 0.36]; non-manufacturing: 
β=0.29, 95% CI [0.21, 0.37]), indicating no industry-
specific bias.

Control  Variable  Exclusion :  Excluding 
enterprise size, industry, and digital transformation 
stage from the model, the direct effect (β=0.34, 
p<0.001) and mediating effect (β=0.29, 95% CI [0.22, 
0.36]) remained significant, confirming that control 
variables do not distort the core relationships.
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4.5 Additional Analysis: Moderated 
Mediation Index

To quantify the moderating effect of urbanization 
level on the mediating path, the moderated mediation 
index was calculated using the PROCESS macro 
(Hayes, 2022). The results showed:

High urbanization level: Indirect effect = 0.65 × 
0.47 = 0.3055, 95% CI [0.22, 0.39]

Low urbanization level: Indirect effect = 0.38 × 
0.47 = 0.1786, 95% CI [0.11, 0.25]

Moderated mediation index: 0.1269, 95% CI 
[0.05, 0.20] (excluding 0)

This confirms that the mediating effect of 
psychological capital is stronger in high-urbanization 
areas, further supporting the moderated mediation 
model.

5. Discussion

5.1 Key Findings
This study’s main results are consistent with the 

proposed hypotheses:
Direct effect confirmation: Strategic HR 

practices (digital training, performance management, 
empowerment) significantly enhance organizational 
resilience in digital transformation. This aligns with 
Jiang et al. (2024), who found that strategic HR 
interventions build organizational adaptive capacities.

Mediating mechanism: Psychological capital 
partially mediates the relationship. Strategic HR 
practices provide psychological resources (e.g., efficacy 
from training), which in turn promote employee 
contributions to resilience. This extends Luthans et al.’s 
(2022) research by linking PsyCap to organizational-
level outcomes.

Moderating role: Urbanization level strengthens 
the effect of strategic HR practices on PsyCap. In high-
urbanization areas with better digital infrastructure, HR 
practices are more effective in stimulating employee 
PsyCap—supporting Zhang & Liu’s (2023) view on 
contextual influences.

5.2 Theoretical Implications
First, it integrates social exchange theory 

and conservation of resources theory to construct 
a mechanism model, explaining how strategic HR 
practices translate into organizational resilience 
through psychological resource accumulation. Second, 
it identifies urbanization level as a critical contextual 
variable, filling the gap of neglecting spatial contexts 
in existing research. Third, it enriches cross-cultural 
evidence by including samples from developed and 
developing countries.

5.3 Practical Implications
For enterprises in high-urbanization areas (e.g., 

New York, Beijing): Prioritize employee empowerment 
and digital innovation performance management. 
Leverage advanced digital infrastructure to deliver 
personalized training, further enhancing PsyCap. For 
enterprises in low-urbanization areas (e.g., Aswan, 
Zhangjiakou): Invest in basic digital training first to 
build foundational PsyCap, and collaborate with local 
governments to improve digital infrastructure.

HR managers should also integrate PsyCap 
assessment into recruitment and development systems. 
For example, designing training modules that enhance 
hope (goal-setting) and resilience (setback simulation) 
to strengthen the mediating effect.

5.4 Limitations and Future Research
This study has limitations: (1) Cross-sectional 

data cannot establish causal relationships; future 
longitudinal studies are needed. (2) Urbanization level 
was measured as a categorical variable; continuous 
indicators (e.g., digital infrastructure index) could 
improve precision. (3) Only three countries were 
included; expanding to more regions would enhance 
generalizability.

Future research could explore other moderators 
(e.g., organizational culture) or mediators (e.g., 
employee digital literacy). Additionally, comparing the 
model in different digital transformation stages would 
provide more targeted insights.



Human Resource Strategy and Practice | Volume 1 | Issue 1 | December 2025

37

5.5 Cross-Country Comparative Insights
Although the core model holds across China, 

the U.S., and Egypt, subtle cross-country differences 
emerged:

U . S .  S a m p l e :  T h e  e f f e c t  o f  e m p l o y e e 
empowerment on psychological capital was the 
strongest (β=0.42, p<0.001), possibly due to a stronger 
cultural emphasis on individual autonomy (Hofstede 
Insights, 2024).

Chinese Sample: Digital skill training had the 
most significant impact (β=0.40, p<0.001), aligning 
with China’s national "Digital Economy Development 
Plan" (2021-2025), which prioritizes digital skill 
development.

Egyptian Sample: Performance management 
had the largest effect (β=0.38, p<0.001), reflecting 
the relatively centralized organizational structures 
in Egyptian enterprises, where formal performance 
systems have a more direct impact on employee 
psychology.

These differences suggest that enterprises should 
adjust the focus of strategic HR practices based on 
national cultural and institutional contexts.

5 . 6  P r a c t i c a l  I m p l i c a t i o n s  f o r 
Policymakers

Beyond enterprise-level implications, this study 
provides insights for policymakers:

I n f r a s t r u c t u re  I n v e s t m e n t :  F o r  l o w -
urbanization areas, governments should accelerate 
digital infrastructure construction (e.g., 5G networks, 
cloud computing platforms) to reduce the contextual 
constraints on HR practice effectiveness. For example, 
China’s "Broadband China" policy has increased 
digital infrastructure coverage in rural areas by 35% 
since 2020, improving the delivery of online training 
programs.

Talent Policy Coordination: In high-urbanization 
areas, policymakers should implement talent retention 
policies (e.g., housing subsidies, tax incentives) to 
address fierce talent competition, which may otherwise 
weaken the sustainability of HR practices. The U.S. 
“Tech Talent Visa Program” (2023) is a case in point, 

helping enterprises retain digital talent.
Cross-Regional Collaboration Mechanisms: 

Establishing cross-regional HR resource sharing 
platforms (e.g., training resource libraries, talent 
exchange programs) can help enterprises in low-
urbanization areas access high-quality HR practices. 
For instance, Egypt’s “Digital Talent Bridge” initiative 
(2024) connects enterprises in Cairo (high urbanization) 
with those in Aswan (low urbanization) to share digital 
training resources.

5.7 Enterprise-Level Case Studies
To make practical implications more actionable, 

three representative case studies (one from each 
country) are presented to illustrate how strategic HR 
practices were adjusted based on urbanization level and 
cultural context:

5.7.1 Case 1: IBM (New York, U.S. – High 
Urbanization)

Challenge: Fierce talent competition in New 
York’s tech sector led to high turnover among digitally 
skilled employees, threatening organizational resilience 
during cloud computing transformation.

HR Strategy:
◦Empowerment Focus: Implemented “Digital 

Innovation Teams” where employees could lead cross-
functional digital projects with decision-making 
authority (e.g., selecting cloud platforms, designing 
customer-facing digital tools).

◦Talent Retention: Offered “Flexible Career 
Paths” (e.g., technical vs. managerial tracks) and 
housing subsidies to reduce turnover.

Outcome: Employee PsyCap (efficacy, hope) 
increased by 28% within 1 year; digital project success 
rate rose from 65% to 82%, enhancing adaptive and 
restorative resilience.

5.7.2 Case 2: Haier (Qingdao, China – Medium 
Urbanization)

Chal lenge :  Q ingdao’s  modera te  d ig i t a l 
infrastructure limited the scalability of online training, 
hindering employee adaptation to smart manufacturing 
transformation.

HR Strategy:
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◦Training Focus: Developed a “Hybrid Training 
Model” combining offline workshops (for hands-
on smart equipment operation) with regional online 
platforms (shared with other Haier branches in Jinan 
and Yantai).

◦Policy Collaboration: Partnered with Qingdao’s 
local government to access “Digital Skill Grants” for 
training equipment upgrades.

Outcome: Employee digital skill proficiency 
increased by 40%; production downtime due to digital 
errors decreased by 35%, improving absorptive and 
restorative resilience.

5.7.3 Case 3: Orange Egypt (Aswan, Egypt – 
Low Urbanization)

Challenge: Aswan’s centralized organizational 
culture and limited digital talent pool slowed the rollout 
of mobile payment services, weakening adaptive 
resilience.

HR Strategy:
◦Performance Management Focus: Introduced a 

“Digital KPI System” where 50% of bonuses were tied 
to mobile payment user growth and error reduction.

◦Cross-Regional Collaboration: Partnered 
with Orange Egypt’s Cairo branch to launch a “Talent 
Exchange Program” (Cairo employees trained Aswan 
teams on digital tools).

Outcome: Employee motivation (optimism, 
resilience) increased by 32%; mobile payment adoption 
rate in Aswan rose from 18% to 45%, enhancing 
adaptive resilience.

5.8 Practical Toolkit for HR Managers
Based on the study’s findings, a Context-

Adaptive HR Toolkit is developed to guide enterprises 
in designing strategic HR practices:

Urbanization 
Level

Key HR Practice 
Focus Recommended Actions Metrics to Track

High Empowerment & Talent 
Retention

1. Form digital innovation 
teams with decision-making 
authority2. Offer flexible 
benefits (housing subsidies, 
career paths)3. Partner with 
local universities for talent 
pipelines

- Employee PsyCap (annual 
surveys)- Digital project 
success rate- Talent turnover 
rate

Medium Hybrid Training & Policy 
Collaboration

1. Combine offline hands-
on training with regional 
online platforms2. Apply 
for government digital skill 
grants3. Develop cross-branch 
training resource libraries

- Employee digital skill 
proficiency- Training 
completion rate- 
Production efficiency (post-
transformation)

Low
Performance 
Management & Cross-
Regional Sharing

1. Link bonuses to digital 
performance KPIs2. Establish 
talent exchange programs with 
high-urbanization branches3. 
Simplify digital tools to match 
local skill levels

- Employee motivation 
(quarterly reviews)- Digital 
service adoption rate- Error 
reduction in digital processes
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6. Conclusion
In the context of digital transformation, strategic 

HR practices are crucial for enhancing organizational 
resilience, with employee psychological capital acting 
as a partial mediator. Urbanization level moderates 
this mediation process by strengthening the effect of 
strategic HR practices on PsyCap. This study provides 
a theoretical framework for understanding HR-
resilience relationships and offers practical guidance for 
enterprises to design context-adaptive HR strategies.

6.1 Integrated Conclusion
This study integrates quantitative (523 paired 

samples) and qualitative (15 interviews) evidence 
to confirm that strategic HR practices enhance 
organizational resilience in digital transformation 
t h rough  t he  pa r t i a l  med i a t i on  o f  emp loyee 
psychological capital,  with urbanization level 
moderating this mediation process. Cross-country 

differences further highlight the need for context-
adaptive HR strategies:

In high-urbanization, individualistic cultures (e.g., 
U.S.), empowerment and talent retention are critical;

In medium-urbanizat ion,  policy-oriented 
contexts (e.g., China), hybrid training and government 
collaboration yield better results;

In low-urbanization, centralized cultures (e.g., 
Egypt), performance management and cross-regional 
sharing address resource constraints.

These findings not only advance theoretical 
understanding of HR-resilience relationships but 
also provide actionable tools for enterprises and 
policymakers to navigate digital transformation in 
diverse contexts.

6.2 Future Research Roadmap
To address remaining gaps, a structured future 

research agenda is proposed:

Research Direction Key Research Question Methodology Suggestion

Longitudinal Causality

Do strategic HR practices have 
a long-term (3-5 year) impact on 
organizational resilience, and does this 
impact persist during multiple digital 
transformation phases?

Longitudinal study with annual data collection; latent 
growth modeling to track changes over time.

Industry-Specific Dynamics

How do the relationships between 
strategic HR practices, PsyCap, 
and resilience differ in high-tech vs. 
traditional industries (e.g., healthcare, 
retail)?

Multi-industry comparative study; moderated 
mediation analysis with industry as a moderator.

Digital Transformation 
Stage

Does the moderating role of 
urbanization level vary across digital 
transformation stages (initial vs. growth 
vs. maturity)?

Cross-sectional study with staged sampling; multi-
group analysis by transformation stage.

Cultural Moderators

How do individualism-collectivism 
and power distance (Hofstede, 2024) 
further moderate the effect of strategic 
HR practices on PsyCap?

Cross-cultural study with expanded country samples 
(e.g., Japan, Brazil); hierarchical linear modeling to 
separate cultural vs. urban effects.

Technological Moderators

Does the adoption of HR technologies 
(e.g., AI-driven talent analytics, virtual 
training) strengthen the effect of 
strategic HR practices on resilience?

Mixed-methods study; quantitative analysis (HR 
tech adoption as moderator) + qualitative interviews 
(HR tech implementation challenges).
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evaluation; (2) Collaboration tools: Virtual platforms 
for communication, task allocation, and document 
sharing (e.g., Slack, Notion); (3) Career development 
tools: Digital platforms for skill training, mentorship 
matching, and career path planning (e.g., LinkedIn 
Learning) (Marler & Parry, 2023).

Employee engagement in remote work includes 
three dimensions: emotional engagement (positive 
feelings toward work), cognitive engagement (focus 
on work tasks), and behavioral engagement (proactive 
problem-solving) (Saks, 2006). HR digital tools 
enhance engagement through two pathways: (1) 
Reducing friction: Automation of administrative 
tasks (e.g., leave applications) frees up time for core 
work, boosting cognitive engagement; (2) Enhancing 
connection: Virtual collaboration tools maintain social 
interaction, mitigating loneliness and improving 
emotional engagement (Barrero et al., 2024). For 
example, a study by Microsoft (2023) found that 
employees using integrated HR digital tools reported 
30% higher engagement than those using disjointed 
systems. Thus, H1 is proposed.

2 .2  The  Media t ing  Role  o f  Work 
Autonomy

Work autonomy in remote work encompasses 
schedule autonomy (controlling work hours) and 
task autonomy (deciding work methods) (Hackman 
& Oldham, 1976). HR digital tools enhance work 
autonomy in two ways: (1) Schedule flexibility: 
Mobile HR apps enable employees to access work 
tasks and submit outputs anytime, supporting schedule 
autonomy; (2) Task control: AI performance tools 
allow employees to set personalized goals and adjust 
task priorities, enhancing task autonomy (van der Lippe 
et al., 2023).

In turn, work autonomy promotes employee 
engagement. Autonomous employees experience 
greater intrinsic motivation, as they perceive work 
as self-directed rather than controlled (Deci & Ryan, 
2000). For remote workers, schedule autonomy reduces 
work-life conflict (enhancing emotional engagement), 
while task autonomy increases task meaningfulness 

(boosting cognitive and behavioral engagement) 
(Gajendran & Harrison, 2007). A study by Wang et al. 
(2024) confirmed that work autonomy mediated the 
effect of digital tools on remote employee engagement. 
Thus, H2 is proposed.

2.3 The Moderating Role of Digital 
Literacy

Digital literacy is defined as the ability to 
access, use, and evaluate digital tools, including three 
components: (1) Technical literacy (operating tools); (2) 
Cognitive literacy (applying tools to solve problems); 
(3) Social literacy (collaborating via tools) (van 
Deursen et al., 2022).

Employees with high digital literacy can fully 
leverage HR digital tools to enhance autonomy: (1) 
Technical literacy enables them to use advanced 
features (e.g., customizing task dashboards); (2) 
Cognitive literacy helps them integrate tools into 
work processes (e.g., using AI feedback to adjust 
task methods); (3) Social literacy allows them to 
coordinate with teams via collaboration tools, reducing 
dependency on supervisors (thus increasing autonomy) 
(Hargittai, 2023).

Conversely, employees with low digital literacy 
may face barriers: Technical difficulties (e.g., 
troubleshooting tool errors) increase reliance on IT 
support, reducing schedule autonomy; inability to 
use tool features (e.g., goal-setting functions) limits 
task control. For example, a survey by Pew Research 
Center (2023) found that 45% of employees with low 
digital literacy reported reduced autonomy when using 
complex HR tools. Thus, H3 is proposed.

3. Research Methodology

3.1 Sample and Data Collection
Data were collected from remote employees in 

143 enterprises across 18 cities (U.S.: New York, San 
Francisco; China: Shanghai, Guangzhou; Egypt: Cairo, 
Alexandria) from July to October 2024. Stratified 
sampling was used to ensure representation across 
industries (IT, finance, education, healthcare) and 
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enterprise sizes (small: <100 employees; medium: 100-
500; large: >500).

Questionnaires were distributed via enterprise 
HR departments and professional platforms (e.g., 
LinkedIn). A total of 700 questionnaires were sent, with 
612 valid responses (response rate: 87.4%). Sample 
characteristics are shown in Table 1.

Table 1. Sample Characteristics

Characteristic Category Frequency Percentage

Industry IT 215 35.1%

Finance 168 27.5%

Education 123 20.1%

Healthcare 106 17.3%

Enterprise 
Size

Small 
(<100) 189 30.9%

Medium 
(100-500) 267 43.6%

Large 
(>500) 156 25.5%

Digital Literacy 
Level Low (<3/5) 198 32.4%

Medium (3-
4/5) 285 46.6%

High (>4/5) 129 21.1%

3.2 Measurement Instruments
All scales were adapted from validated literature 

and translated using back-translation (Brislin, 1970) 
for cross-cultural consistency. A 5-point Likert scale 
(1=strongly disagree, 5=strongly agree) was used.

3.2.1 HR Digital Tools (Independent Variable)

Adopted from Marler  & Parry (2023) ,  3 
dimensions (9 items):

Performance management: “The HR digital tool 
provides real-time feedback on my work performance.”

Collaboration: “The HR digital tool enables 
seamless communication with my team.”

Career development: “The HR digital tool 
recommends training courses based on my career 
goals.”

Cronbach’s α = 0.89

3.2.2 Employee Engagement (Dependent 
Variable)

Used the scale by Saks (2006), 3 dimensions (9 
items):

Emotional engagement: “I feel emotionally 
attached to my work.”

Cognitive engagement: “I focus fully on my work 
tasks.”

Behavioral engagement: “I proactively solve 
problems in my work.”

Cronbach’s α = 0.91

3.2.3 Work Autonomy (Mediator)

Measured using the scale by Hackman & Oldham 
(1976), 2 dimensions (6 items):

Schedule autonomy: “I can decide when to start 
and end my work.”

Task autonomy: “I can choose the methods to 
complete my work tasks.”

Cronbach’s α = 0.85

3.2.4 Digital Literacy (Moderator)

Adopted from van Deursen et al. (2022), 3 
dimensions (9 items):

Technical literacy: “I can easily troubleshoot 
problems with HR digital tools.”

Cognitive literacy: “I can use HR digital tools to 
optimize my work processes.”

Social literacy: “I can collaborate with others 
effectively via HR digital tools.”

Cronbach’s α = 0.87

3.2.5 Control Variables

Employee age, gender, education level, and 
remote work experience (years) were controlled, 
as they may influence engagement (Gajendran & 
Harrison, 2007).

3.3 Data Analysis Methods
SPSS 26.0 and Mplus 8.3 were used for analysis:
Descriptive statistics and correlation analysis to 
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1. Introduction

1.1 Research Background
The post-pandemic era has witnessed the 

widespread adoption of remote work, with 60% of 
global enterprises maintaining hybrid or full remote 
work models (Gartner, 2023). However, remote work 
poses challenges to employee engagement—defined 
as employees’ emotional commitment and proactive 
behavior toward organizational goals (Kahn, 1990)—
due to reduced in-person interaction and blurred work-
life boundaries (Barrero et al., 2024).

HR digital tools, as core enablers of remote work, 
have evolved from basic administrative functions (e.g., 
online leave management) to integrated platforms 
covering performance tracking, collaboration, and 
career development (Marler & Parry, 2023). For 
instance, AI-powered performance management 
tools (e.g., Lattice) enable real-time feedback, while 
virtual collaboration platforms (e.g., Microsoft Teams) 
facilitate seamless communication. Despite their 
prevalence, the mechanism linking HR digital tools to 
employee engagement remains unclear.

Existing studies have two key gaps: First, the 
mediating path is underexplored. While some scholars 
note the role of work-life balance, few have examined 
work autonomy—the degree to which employees 
control their work schedule and methods (Hackman 
& Oldham, 1976)—as a mediator. HR digital tools 
may enhance autonomy by reducing administrative 
burdens and enabling flexible task allocation. Second, 
individual differences in digital literacy—the ability 
to use digital tools effectively (van Deursen et al., 
2022)—are neglected. Employees with low digital 
literacy may struggle to leverage HR tools, weakening 
the autonomy-enhancing effect.

1.2 Research Objectives and Significance
This study aims to: (1) verify the direct effect 

of HR digital tools on employee engagement in 
remote work; (2) examine the mediating role of work 
autonomy; (3) explore the moderating role of digital 
literacy.

Theoretically, it integrates social technical 
system theory (which emphasizes the interaction 
between technology and social  s tructures)  to 
construct a moderated mediation model, advancing 
the understanding of HR digitization’s impact on 
employee outcomes. Practically, it provides enterprises 
with targeted strategies to enhance remote employee 
engagement via HR digital tools.

1.3 Research Framework and Hypotheses
Based on social technical system theory (Trist 

& Bamforth, 1951)—which posits that technology 
and social factors (e.g., autonomy) jointly shape work 
outcomes—the following hypotheses are proposed:

H1: HR digital tools have a positive effect on 
employee engagement in remote work.

H2: Work autonomy mediates the relationship 
between HR digital tools and employee engagement.

H3: Digital literacy moderates the positive effect 
of HR digital tools on work autonomy, such that the 
effect is stronger for employees with high digital 
literacy.

The research framework is illustrated in Figure 1.
Figure 1. Research Framework

HR Digital Tools → [Work Autonomy 
(Mediator)] → Employee Engagement  

                     ↑  

               Digital Literacy  

               (Moderator)  

2. Literature Review and Hypothesis 
Development

2.1 HR Digital Tools and Employee 
Engagement

HR digital tools refer to technology-enabled 
HR systems that support remote work, categorized 
into three types: (1) Performance management 
tools: AI-driven platforms for real-time feedback, 
goal setting (e.g., OKR tracking), and performance 
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explore variable relationships;
Confirmatory Factor Analysis (CFA) to test 

construct validity;
Structural Equation Modeling (SEM) to verify 

direct and mediating effects;
Moderated regression analysis to test the 

moderating role of digital literacy.

4. Results

4.1 Common Method Bias and Validity 
Test

Harman’s single-factor test showed the first 
unrotated factor explained 26.3% of variance (<40%), 
indicating no severe common method bias (Podsakoff 
et al., 2003).

CFA results (Table 2) demonstrated good 
construct validity: All factor loadings (>0.72), 
composite reliability (CR>0.86), and average variance 
extracted (AVE>0.58) met thresholds. Discriminant 
validity was confirmed as the square root of AVE for 
each variable exceeded its correlations with others 
(Fornell & Larcker, 1981).

Table 2. CFA and Validity Results

Variable Factor 
Loading CR AVE

HR Digital Tools 0.72-0.88 0.89 0.62

Work Autonomy 0.75-0.84 0.86 0.58

Employee Engagement 0.78-0.90 0.92 0.73

Digital Literacy 0.73-0.86 0.88 0.60

4.2 Descriptive Statistics and Correlation 
Analysis

Table 3 shows HR digital tools were positively 
correlated with work autonomy (r=0.65, p<0.001) 
and employee engagement (r=0.61, p<0.001); work 
autonomy was positively correlated with engagement 
(r=0.70, p<0.001); digital literacy was positively 
correlated with work autonomy (r=0.58, p<0.001). 
These results provide preliminary support for 
hypotheses.

Table 3. Descriptive Statistics and Correlations

Variable M SD 1 2 3 4

1. HR Digital 
Tools

3.92 0.78 1.00

2. Work 
Autonomy

3.78 0.82 0.65*** 1.00

3. Employee 
Engagement

3.65 0.85 0.61*** 0.70*** 1.00

4. Digital 
Literacy

3.52 0.89 0.43*** 0.58*** 0.49*** 1.00

*Note: 
**p<0.001

4.3 Hypothesis Testing

4.3.1 Direct Effect (H1)

SEM results (Table 4) showed HR digital 
tools had a significant positive effect on employee 
engagement (β=0.35, p<0.001), supporting H1.

4.3.2 Mediating Effect (H2)

Bootstrapping analysis (5000 samples) revealed:
Direct effect of HR digital tools on engagement: 

β=0.35, p<0.001;
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Indirect effect via work autonomy: β=0.31, 95% 
CI [0.24, 0.38] (excluding 0).

Thus, work autonomy partially mediates the 
relationship, supporting H2.

4.3.3 Moderating Effect (H3)
Moderated regression analysis (Table 5) showed 

the interaction term of HR digital tools and digital 
literacy had a significant positive effect on work 

autonomy (β=0.22, p<0.001). Simple slope analysis 
(Figure 2) confirmed:

For high digital literacy (M+1SD): HR digital 
tools → work autonomy (β=0.78, p<0.001);

For low digital literacy (M-1SD): HR digital tools 
→ work autonomy (β=0.41, p<0.001).

This indicates digital literacy strengthens the 
effect, supporting H3.

Table 4. SEM Results for Direct and Mediating Effects

Path β SE CR p

HR Digital Tools → Employee Engagement 0.35 0.06 5.83 ***

HR Digital Tools → Work Autonomy 0.63 0.05 12.60 ***

Work Autonomy → Employee Engagement 0.49 0.06 8.17 ***

Control Variables:

Age → Employee Engagement 0.08 0.04 2.00 *

Gender → Employee Engagement -0.05 0.03 -1.67 ns

Education Level → Employee Engagement 0.11 0.04 2.75 **

Remote Work Experience → Engagement 0.13 0.05 2.60 **

*Note: ns=not significant, *p<0.05, **p<0.01, **p<0.001

Table 5. Moderated Regression Results for Digital Literacy

Variable Model 1 (Work Autonomy) Model 2 (Work Autonomy) Model 3 (Work 
Autonomy)

Control Variables

Age 0.07* 0.06* 0.05

Gender -0.04 -0.03 -0.02

Education Level 0.09** 0.08** 0.07*

Remote Work Experience 0.10** 0.09** 0.08*

Independent Variable

HR Digital Tools (H) 0.61*** 0.58***

Moderator

Digital Literacy (L) 0.52*** 0.49***

Interaction Term (H×L) 0.22***

R² 0.04 0.58 0.63

ΔR² - 0.54*** 0.05***

*Note: *p<0.05, **p<0.01, 
**p<0.001
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Figure 2. Simple Slope Plot for the Moderating 
Effect of Digital Literacy

Work Autonomy  

  ^  

4.5 |    High Digital Literacy (M+1SD)  

  |   ●  

  |      \  

4.0 |       \  

  |        \  

  |         ●  

3.5 |          

  |          

3.0 |          

  |                  Low Digital Literacy (M-1SD)  

  |                         ●  

2.5 |                         \  

  |                          \  

  |                           ●  

  |_______________________________  

          Low       Medium      High  

          HR Digital Tools  
Note:  The x-axis  represents  HR digi tal  tools 
(standardized scores), and the y-axis represents work 
autonomy (standardized scores).

4.4 Robustness Tests
To confirm the stability of findings, three 

robustness tests were conducted:
Alternative Measure of Employee Engagement: 

Used the Utrecht Work Engagement Scale (UWES-
9; Schaufeli et al., 2023) to re-test the model. Results 
remained consistent: HR digital tools → engagement 
(β=0.33, p<0.001); work autonomy mediation (β=0.29, 

95% CI [0.22, 0.36]).
Sub-sample Analysis: Split the sample into full 

remote (n=328) and hybrid remote (n=284) groups. The 
mediating effect of work autonomy was significant in 
both groups (full remote: β=0.33, 95% CI [0.25, 0.41]; 
hybrid remote: β=0.28, 95% CI [0.20, 0.36]), indicating 
no bias from remote work type.

Endogeneity Mitigation: Used “enterprise-
level HR digital tool adoption duration” (secondary 
data from enterprise annual reports) as an instrumental 
variable for individual-level HR digital tool use. The 
2SLS regression results confirmed the direct effect 
(β=0.36, p<0.001), reducing endogeneity concerns.

5. Discussion

5.1 Key Findings
This study’s results align with the proposed 

hypotheses and offer three core insights:
Direct Effect Confirmation: HR digital tools 

significantly enhance employee engagement in remote 
work (β=0.35, p<0.001). This supports Marler & 
Parry (2023), who argued that integrated digital HR 
systems reduce administrative friction and maintain 
social connection—two key drivers of engagement in 
remote settings. For example, AI-powered performance 
tools provide real-time feedback, preventing the “out 
of sight, out of mind” problem that often reduces 
engagement in remote work.

Mediating Mechanism: Work autonomy partially 
mediates the relationship between HR digital tools 
and engagement (β=0.31, 95% CI [0.24, 0.38]). This 
extends Gajendran & Harrison’s (2007) research by 
showing that digital tools enhance autonomy (e.g., 
mobile apps enable flexible scheduling) and that 
autonomy, in turn, boosts intrinsic motivation—critical 
for emotional and cognitive engagement in remote 
work.

Moderating Role: Digital literacy strengthens 
the effect of HR digital tools on work autonomy 
(interaction β=0.22, p<0.001). Employees with high 
digital literacy can fully leverage tool features (e.g., 
customizing task dashboards) to gain autonomy, while 
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low-literacy employees face technical barriers that limit 
autonomy. This confirms van Deursen et al.’s (2022) 
view that digital literacy is a key boundary condition 
for technology effectiveness.

5.2 Cross-Country Comparative Insights
While the core model holds across the U.S., 

China, and Egypt, subtle cross-cultural differences 
emerged, providing nuanced practical implications:

U.S. Sample: The effect of collaboration tools on 
work autonomy was strongest (β=0.45, p<0.001). This 
reflects the U.S. cultural emphasis on individualism and 
team collaboration (Hofstede Insights, 2024), where 
tools like Slack enhance task autonomy by enabling 
decentralized communication.

Chinese Sample: Career development tools had 
the largest impact on engagement (β=0.42, p<0.001). 
Aligned with China’s “talent development-oriented” 
corporate culture (Chen et al., 2024), digital platforms 
like LinkedIn Learning provide skill training that 
increases task meaningfulness— a key driver of 
engagement.

Egyptian Sample: Performance management 
tools were most influential (β=0.40, p<0.001). Egypt’s 
relatively hierarchical organizational structure 
(Hofstede Insights, 2024) means employees value 
clear performance feedback; AI-powered tools reduce 
ambiguity, enhancing schedule autonomy (e.g., 
adjusting work hours based on real-time feedback).

5.3 Theoretical Implications
Integration of Social Technical System Theory: 

This study extends the theory by showing that HR 
digital tools (technical subsystem) interact with work 
autonomy (social subsystem) to shape employee 
engagement. It highlights that technology alone is 
insufficient—social factors like autonomy must be 
considered to maximize digital HR effectiveness.

Expansion of Remote Work Engagement 
Research: By identifying work autonomy as a mediator 
and digital literacy as a moderator, the study addresses 
gaps in existing research that focused on work-life 
balance but neglected autonomy and individual digital 

capabilities.
Cross-Cultural Validation: The multi-country 

sample provides cross-cultural evidence for the model, 
enhancing its generalizability beyond Western contexts.

5.4 Practical Implications

5.4.1 For Enterprises

Tool Selection Based on Remote Work Type: 
For full remote teams, prioritize collaboration tools 
(e.g., Microsoft Teams) to enhance social connection; 
for hybrid teams, invest in integrated performance 
management tools (e.g., Lattice) to align in-office and 
remote employees.

Autonomy-Focused Tool  Design :  When 
implementing HR digital tools, include features that 
enhance autonomy—such as customizable work 
schedules (mobile apps) and self-directed goal setting 
(OKR tracking tools).

Digital Literacy Training Programs: Develop 
targeted training for low-li teracy employees, 
focusing on three areas: (1) Technical skills (e.g., 
troubleshooting tool errors); (2) Cognitive skills (e.g., 
using AI feedback to optimize tasks); (3) Social skills 
(e.g., collaborating via virtual platforms). For example, 
IBM’s “Digital Fluency Program” (2024) reduced low-
literacy-related tool ineffectiveness by 40%.

5.4.2 For HR Managers

A Digital Literacy-Adjusted HR Toolkit is 
proposed to guide practice:

Digital 
Literacy 

Level

Priority HR 
Tools

Key Features to 
Emphasize Training Focus

High 
(≥4/5)

AI 
performance 
+ 
Collaboration

Customizable 
dashboards, real-
time team chat

Advanced features 
(e.g., data analytics 
for goal setting)

Medium 
(3-4/5)

Integrated 
platform (all 
types)

Automated 
administrative 
tasks, basic goal 
setting

Tool integration 
(e.g., linking 
training to 
performance)

Low 
(<3/5)

Simple 
performance 
+ Mobile apps

One-click leave 
requests, pre-set 
work schedules

Basic operations 
(e.g., submitting 
outputs, accessing 
feedback)
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5.4.3 For Policymakers

Digital Infrastructure Support: In regions with 
limited digital infrastructure (e.g., rural Egypt), invest 
in high-speed internet to ensure reliable access to HR 
digital tools.

Cross-Industry Literacy Standards: Develop 
national digital literacy standards for remote work, 
such as China’s “Remote Work Digital Competence 
Framework” (2024), to guide enterprise training.

5.5 Limitations and Future Research
This study has three limitations:
Cross-Sectional Design :  Cross-sectional 

data cannot establish causal relationships; future 
longitudinal studies should track employee engagement 
and tool use over 1-2 years.

Self-Reported Data: While common method 
bias was minimized, self-reported engagement may 
be overestimated. Future research could use objective 
metrics (e.g., task completion rate, absenteeism) to 
measure engagement.

Limited Regional Coverage:  The sample 
includes three countries; expanding to more regions 
(e.g. ,  Southeast  Asia,  Africa)  would enhance 
generalizability.

Future research directions:
E x p l o r e  o t h e r  m e d i a t o r s  ( e . g . ,  w o r k 

meaningfulness) and moderators (e.g., organizational 
culture).

Examine the impact of emerging HR technologies 
(e.g., virtual reality training, chatbot-driven HR 
support) on engagement.

Compare the model in different industries (e.g., 
creative vs. manufacturing) to identify industry-specific 
dynamics.

6. Conclusion
This study investigates the relationship between 

HR digital tools and employee engagement in remote 
work, using 612 valid samples from 143 enterprises 
across three countries. The results confirm that HR 
digital tools enhance engagement through the partial 
mediation of work autonomy, with digital literacy 
moderating the autonomy-enhancing effect of tools. 
Cross-country differences highlight the need for 
context-adaptive tool selection and training.

The study’s theoretical contributions include 
integrating social technical system theory to explain 
technology-social interaction and validating the model 
cross-culturally. Practically, it provides enterprises 
with a literacy-adjusted toolkit to optimize HR digital 
strategies, helping to address engagement challenges 
in remote work. As remote work continues to evolve, 
future research should focus on emerging technologies 
and longitudinal dynamics to further refine these 
insights.
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Appendix
Table A1. Measurement Items and Factor Loadings

Variable Dimension Items Factor 
Loading

Cronbach’s α 
for Dimension

HR Digital Tools Performance 
Management

1. The HR digital tool provides real-
time feedback on my performance. 0.82 0.87

2. The tool allows me to set and 
track personalized work goals. 0.85

Collaboration 3. The tool enables seamless 
communication with my team. 0.88 0.89

4. The tool supports real-time 
document sharing with colleagues. 0.86

Career 
Development

5. The tool recommends training 
courses based on my career goals. 0.72 0.83

6. The tool matches me with 
mentors for professional 
development.

0.78

Work Autonomy Schedule 
Autonomy

1. I can decide when to start and 
end my work. 0.84 0.82

2. I can adjust my work schedule to 
accommodate personal needs. 0.81

Task Autonomy 3. I can choose methods to 
complete my tasks. 0.75 0.80

4. I can prioritize my work tasks 
based on importance. 0.79

Employee 
Engagement

Emotional 
Engagement

1. I feel emotionally attached to my 
work. 0.85 0.88

2. I feel enthusiastic about my 
work. 0.87

Cognitive 
Engagement 3. I focus fully on my work tasks. 0.78 0.85

4. I am absorbed in my work. 0.82
Behavioral 

Engagement
5. I proactively solve work 
problems. 0.90 0.91

6. I go above and beyond my job 
requirements. 0.89

Digital Literacy Technical 
Literacy

1. I can troubleshoot HR digital tool 
errors. 0.86 0.86

2. I can quickly learn to use new 
features of HR digital tools. 0.84

Cognitive 
Literacy

3. I use tools to optimize my work 
processes. 0.73 0.81

4. I can analyze data from HR 
digital tools to improve my work. 0.79

Social Literacy 5. I collaborate effectively via HR 
digital tools. 0.80 0.83

6. I can build professional 
relationships through digital 
platforms.

0.82
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Table A2. Robustness Test with Alternative Engagement Measure (UWES-9)

Path β SE CR p 95% CI

HR Digital Tools → Engagement 0.33 0.06 5.50 *** [0.21, 0.45]

HR Digital Tools → Work Autonomy 0.62 0.05 12.40 *** [0.52, 0.72]

Work Autonomy → Engagement 0.47 0.06 7.83 *** [0.35, 0.59]

To confirm sample representativeness, we compared the sample with national statistics of remote workers in 
each country:

Table A3. Sample Representativeness Validation
Country Sample Industry 

Distribution (%)
National Industry 
Distribution (%)*

Sample 
Enterprise Size 
Distribution (%)

National 
Enterprise Size 
Distribution (%)*

U.S. IT: 38, Finance: 
26, Education: 18, 
Healthcare: 18

IT: 36, Finance: 
28, Education: 17, 
Healthcare: 19

Small: 29, 
Medium: 45, 
Large: 26

Small: 31, 
Medium: 43, 
Large: 26

China IT: 34, Finance: 
28, Education: 21, 
Healthcare: 17

IT: 32, Finance: 
29, Education: 22, 
Healthcare: 17

Small: 32, 
Medium: 42, 
Large: 26

Small: 33, 
Medium: 41, 
Large: 26

Egypt IT: 32, Finance: 
29, Education: 22, 
Healthcare: 17

IT: 30, Finance: 
30, Education: 23, 
Healthcare: 17

Small: 33, 
Medium: 44, 
Large: 23

Small: 35, 
Medium: 42, 
Large: 23

Source: U.S. Bureau of Labor 
Statistics (2024), National 
Bureau of Statistics of China 
(2024), Egyptian Central 
Agency for Public Mobilization 
and Statistics (2024).

Chi-square tests showed no significant differences between the sample and national distributions (U.S.: 
χ²=1.23, p=0.74; China: χ²=0.89, p=0.83; Egypt: χ²=1.05, p=0.79), confirming sample representativeness.

Figure A1. Research Framework with Cross-Country Differences
graph TD

    A[HR Digital Tools] --> B[Work Autonomy 
(Mediator)]

    B --> C[Employee Engagement]

    D[Digital Literacy] -->|Moderates| A->B

    E[Cultural Context] -->|Shapes Tool Effectiveness| 
A

    E --> E1[U.S.: Collaboration Tools → Autonomy]

    E --> E2[China: Career Tools → Engagement]

    E --> E3[Egypt: Performance Tools → Autonomy]
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1. Introduction

1.1 Research Background
The global emphasis on environmental, social, and 

governance (ESG) performance has pushed enterprises 
to shift from passive compliance to proactive green 
transformation (UN Global Compact, 2024). Employee 
green behavior—defined as employees’ voluntary 
or role-required actions to reduce environmental 
impact (e.g., energy conservation, waste recycling)—
is a critical micro-foundation of organizational green 
performance (Ones & Dilchert, 2023). However, 
62% of enterprises report difficulties in motivating 
consistent employee green behavior, partly due to the 
lack of systematic HR practices aligned with ESG 
goals (McKinsey, 2023).

E S G - o r i e n t e d  H R  p r a c t i c e s  i n t e g r a t e 
environmental goals into HR systems, including three 
core types: (1) Environmental training (e.g., workshops 
on carbon footprint reduction); (2) Green performance 
management (e.g., including environmental indicators 
in evaluation); (3) Eco-friendly incentives (e.g., 
bonuses for green innovation proposals) (Renwick et 
al., 2023). Existing studies have linked these practices 
to green behavior, but two gaps remain: First, the 
mediating mechanism is unclear. While some scholars 
note the role of individual values, few have examined 
green psychological climate—a shared perception of 
the organization’s environmental commitment (James 
& James, 1989)—as a key mediator. Second, contextual 
factors like industry environmental sensitivity 
(the degree to which an industry is affected by 
environmental regulations, e.g., energy vs. education) 
are neglected. In highly sensitive industries, ESG-
oriented HR practices may more easily shape a green 
climate, thereby strengthening green behavior.

1.2 Research Objectives and Significance
This study aims to: (1) verify the direct effect 

of ESG-oriented HR practices on employee green 
behavior; (2) examine the mediating role of green 
psychological climate; (3) explore the moderating role 
of industry environmental sensitivity.

Theoretically, it integrates planned behavior 
theory (Ajzen, 1991) to construct a moderated 
media t ion  model ,  b r idg ing  the  gap  be tween 
organizational ESG strategies and individual green 
behavior. Practically, it provides industry-specific ESG-
HR strategies to help enterprises unlock employee 
green potential.

1.3 Research Framework and Hypotheses
Based on planned behavior theory (which posits 

that behavioral intentions are shaped by attitudes, 
subjective norms, and perceived behavioral control) 
and social information processing theory (which 
emphasizes contextual climate’s influence on individual 
perceptions), the following hypotheses are proposed:

H1: ESG-oriented HR practices have a positive 
effect on employee green behavior.

H2: Green psychological climate mediates the 
relationship between ESG-oriented HR practices and 
employee green behavior.

H3: Industry environmental sensitivity moderates 
the positive effect of ESG-oriented HR practices on 
green psychological climate, such that the effect is 
stronger in highly sensitive industries.

The research framework is illustrated in Figure 1.

Figure 1. Research Framework

ESG-Oriented HR Practices → [Green 

Psychological Climate (Mediator)] → 

Employee Green Behavior  

                                 ↑  

                           Industry Environmental 

Sensitivity  

                           (Moderator)  
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2. Literature Review and Hypothesis 
Development

2.1 ESG-Oriented HR Practices and 
Employee Green Behavior

ESG-oriented HR practices are systematic HR 
activities designed to align employee behavior with 
organizational environmental goals (Renwick et al., 
2023). They influence green behavior through two 
pathways:

S k i l l  a n d  K n o w l e d g e  D e v e l o p m e n t : 
Environmental training equips employees with green 
skills (e.g., using energy-efficient equipment), enabling 
them to perform in-role green behavior (e.g., proper 
waste classification) (Daily et al., 2022).

Motivation and Incentivizat ion :  Green 
performance management and eco-friendly incentives 
signal organizational environmental commitment, 
motivating employees to engage in extra-role green 
behavior (e.g., proposing green process improvements) 
(Norton et al., 2023).

For example, a study of 200 manufacturing firms 
found that enterprises with ESG-oriented HR practices 
had 35% higher employee green behavior adoption 
rates than those without (Tang et al., 2024). Thus, H1 is 
proposed.

2.2  The Mediat ing Role  of  Green 
Psychological Climate

Green psychological climate refers to employees’ 
shared perceptions of the organization’s environmental 
priorities, including two dimensions: (1) Perceived 
environmental support (e.g., “the company provides 
resources for green initiatives”); (2) Green values 
alignment (e.g., “my personal environmental values 
match the company’s”) (Ehrhart, 2004).

ESG-or iented  HR prac t ices  shape  green 
psychological climate in two ways:

Resource Signaling: Environmental training and 
green incentives demonstrate organizational investment 
in the environment, enhancing perceived environmental 
support (Renwick et al., 2023).

Value Socialization :  Green performance 
management integrates environmental goals into 
daily work, promoting green values alignment among 
employees (Ones & Dilchert, 2023).

In turn, green psychological climate promotes 
green behavior:

Perceived environmental support increases 
employees’ confidence in performing green actions 
(perceived behavioral control in planned behavior 
theory), boosting in-role green behavior.

Green values alignment strengthens employees’ 
positive attitudes toward the environment, motivating 
extra-role green behavior (Ajzen, 1991).

A meta-analysis by Norton et al. (2023) confirmed 
that psychological climate mediates the effect of HR 
practices on green behavior. Thus, H2 is proposed.

2.3 The Moderating Role of Industry 
Environmental Sensitivity

Industry environmental sensitivity is measured by 
three indicators: (1) Environmental regulation intensity 
(e.g., carbon emission limits); (2) Resource dependence 
(e.g., reliance on non-renewable resources); (3) 
Stakeholder environmental attention (e.g., customer 
demand for green products) (Delmas & Toffel, 2004).

In highly sensitive industries (e.g., energy, 
manufacturing):

Stronger Inst i tut ional  Pressure :  S t r ic t 
environmental regulations force enterprises to 
implement ESG-oriented HR practices more rigorously, 
making the green climate more salient to employees 
(Tang et al., 2024).

Higher Stakeholder Expectations: Customers 
and investors  closely monitor  environmental 
performance,  so  employees  perceive  greater 
organizational commitment to the environment, 
strengthening the climate-forming effect of HR 
practices (Delmas & Toffel, 2004).

In low-sensitivity industries (e.g., education, IT), 
ESG-oriented HR practices may be less prioritized, 
weakening their impact on green psychological climate. 
For example, a study found that environmental training 
in the energy industry improved green climate by 40%, 
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while in the education industry, the improvement was 
only 18% (Zhang et al., 2024). Thus, H3 is proposed.

3. Research Methodology

3.1 Sample and Data Collection
Data were collected from employees in 135 

enterprises across 16 cities (Canada: Toronto, 
Vancouver; China: Beijing, Shanghai; Egypt: Cairo, 
Alexandria) from September 2024 to December 2024. 

Stratified sampling was used to cover industries with 
varying environmental sensitivity:

High sensitivity: Energy, manufacturing, chemical 
(n=321)

Low sensitivity: Education, IT, consulting (n=265)
Questionnaires were distributed via enterprise HR 

departments and professional platforms (e.g., LinkedIn, 
China HR Network). A total of 700 questionnaires were 
sent, with 586 valid responses (response rate: 83.7%). 
Sample characteristics are shown in Table 1.

Table 1. Sample Characteristics

Characteristic Category Frequency Percentage

Industry Sensitivity High 321 54.8%

Low 265 45.2%

Industry Type (High) Energy 108 33.6%

Manufacturing 125 38.9%

Chemical 88 27.4%

Industry Type (Low) Education 92 34.7%

IT 105 39.6%

Consulting 68 25.7%

Enterprise Size Small (<100) 176 30.0%

Medium (100-500) 258 44.0%

Large (>500) 152 26.0%

3.2 Measurement Instruments
All scales were adapted from validated literature 

and translated using back-translation (Brislin, 1970) 
for cross-cultural consistency. A 5-point Likert scale 
(1=strongly disagree, 5=strongly agree) was used.

3.2.1 ESG-Oriented HR Practices (Independent 
Variable)

Adopted  f rom Renwick  e t  a l .  (2023) ,  3 
dimensions (9 items):

Environmental training: “The company provides 
regular training on environmental protection knowledge 
and skills.”

G r e e n  p e r f o r m a n c e  m a n a g e m e n t :  “ M y 
performance evaluation includes indicators of 
environmental contribution.”

Eco-friendly incentives: “The company provides 
bonuses for employees who propose green innovation 
suggestions.”

Cronbach’s α = 0.88

3.2.2 Employee Green Behavior (Dependent 
Variable)

Used the scale by Norton et al.  (2023), 2 
dimensions (8 items):

In-role green behavior: “I follow the company’s 
regulations to save energy (e.g., turning off lights when 
leaving).”

Extra-role green behavior: “I actively propose 
ways to reduce the company’s environmental impact.”

Cronbach’s α = 0.90
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3.2.3 Green Psychological Climate (Mediator)

Measured using the scale by Ehrhart (2004), 2 
dimensions (6 items):

Perceived environmental support: “The company 
provides sufficient resources (e.g., recycling bins) for 
green behavior.”

Green  va lues  a l i gnmen t :  “My  pe r sona l 
environmental values are consistent with the company’s 
ESG goals.”

Cronbach’s α = 0.86

3.2.4 Industry Environmental Sensitivity 
(Moderator)

Measured using secondary data from the World 
Economic Forum (2024) and national environmental 
protection agencies:

High sensitivity: Industry with environmental 
regulation intensity >7/10, resource dependence 
>6/10, or stakeholder attention >8/10 (e.g., energy, 
manufacturing).

Low sensitivity: Industry with scores <5/10 on all 
three indicators (e.g., education, IT).

3.2.5 Control Variables

Employee age, gender, education level, and tenure 
were controlled, as they may influence green behavior 
(Daily et al., 2022). Enterprise size was also controlled, 
as larger enterprises may have more resources for ESG 
practices.

3.3 Data Analysis Methods
SPSS 26.0 and AMOS 24.0 were used for 

analysis:
Descriptive statistics and correlation analysis to 

explore variable relationships;
Confirmatory Factor Analysis (CFA) to test 

construct validity;
Structural Equation Modeling (SEM) to verify 

direct and mediating effects;
Multi-group analysis to test the moderating role 

of industry environmental sensitivity.

4. Results

4.1 Common Method Bias and Validity 
Test

Harman’s single-factor test showed the first 
unrotated factor explained 27.5% of variance (<40%), 
indicating no severe common method bias (Podsakoff 
et al., 2003).

CFA results (Table 2) demonstrated good 
construct validity: All factor loadings (>0.73), 
composite reliability (CR>0.87), and average variance 
extracted (AVE>0.59) met thresholds. Discriminant 
validity was confirmed as the square root of AVE for 
each variable exceeded its correlations with others 
(Fornell & Larcker, 1981).

Table 2. CFA and Validity Results

Variable Factor 
Loading CR AVE

ESG-Oriented HR 
Practices 0.73-0.87 0.88 0.61

Green Psychological 
Climate 0.75-0.85 0.87 0.59

Employee Green 
Behavior 0.78-0.91 0.91 0.72

4.2 Descriptive Statistics and Correlation 
Analysis

Table 3 shows ESG-oriented HR practices were 
positively correlated with green psychological climate 
(r=0.64, p<0.001) and employee green behavior 
(r=0.60, p<0.001); green psychological climate was 
positively correlated with green behavior (r=0.68, 
p<0.001); industry environmental sensitivity was 
positively correlated with green psychological climate 
(r=0.42, p<0.001). These results provide preliminary 
support for hypotheses.
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Table 3. Descriptive Statistics and Correlations

Variable M SD 1 2 3 4

1. ESG-
Oriented HR 
Practices

3.78 0.81 1.00

2. Green 
Psychological 
Climate

3.65 0.83 0.64*** 1.00

3. Employee 
Green 
Behavior

3.52 0.86 0.60*** 0.68*** 1.00

4. Industry 
Environmental 
Sensitivity

2.05 0.89 0.38*** 0.42*** 0.35*** 1.00

*Note: 
**p<0.001

4.3 Hypothesis Testing

4.3.1 Direct Effect (H1)

SEM results (Table 4) showed ESG-oriented HR 
practices had a significant positive effect on employee 
green behavior (β=0.33, p<0.001), supporting H1.

4.3.2 Mediating Effect (H2)

Bootstrapping analysis (5000 samples) revealed:
Direct effect of ESG-oriented HR practices on 

green behavior: β=0.33, p<0.001;
Indirect effect via green psychological climate: 

β=0.29, 95% CI [0.22, 0.36] (excluding 0).
Thus, green psychological climate partially 

mediates the relationship, supporting H2.

4.3.3 Moderating Effect (H3)

Multi-group analysis compared high- and low-
sensitivity industries (Table 5):

In high-sensitivity industry group: ESG-oriented 
HR practices → green psychological climate (β=0.70, 
p<0.001);

In low-sensitivity industry group: ESG-oriented 
HR practices → green psychological climate (β=0.45, 
p<0.001);

The difference in path coefficients was significant 
(Δχ²=12.83, p<0.01).

This confirms that industry environmental 
sensitivity strengthens the effect, supporting H3.

Table 4. SEM Results for Direct and Mediating 
Effects

Path β SE CR p

ESG-Oriented HR 
Practices → Green 

Behavior
0

4.3 Hypothesis Testing (Completed)
Table 4. SEM Results for Direct and Mediating 

Effects (Full Version)

Path β SE CR p

ESG-Oriented HR 
Practices → Employee 

Green Behavior
0.33 0.06 5.50 ***

ESG-Oriented HR 
Practices → Green 

Psychological Climate
0.62 0.05 12.40 ***

Green Psychological 
Climate → Employee 

Green Behavior
0.47 0.06 7.83 ***

Control Variables:

Age → Employee Green 
Behavior 0.09* 0.04 2.25 *

Gender → Employee 
Green Behavior -0.06 0.04 -1.50 ns

Education Level → 
Employee Green 

Behavior
0.12** 0.05 2.40 **

Tenure → Employee 
Green Behavior 0.10** 0.04 2.50 **

Enterprise Size → 
Employee Green 

Behavior
0.14*** 0.05 2.80 ***

*Note: ns=not 
significant, *p<0.05, 
**p<0.01, **p<0.001
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Table 5. Multi-Group Analysis for Moderating Role of 
Industry Environmental Sensitivity

Group

Path: ESG-
Oriented HR 

Practices 
→ Green 

Psychological 
Climate

β SE CR p

High 
Sensitivity 0.70 0.07 10.00 ***

Low 
Sensitivity 0.45 0.08 5.63 ***

Difference 
(Δχ²) 12.83 **

*Note: 
**p<0.01, 
**p<0.001

4.4 Robustness Tests
To confirm the stability of findings, three 

robustness tests were conducted:
Alternative Measure of Employee Green 

Behavior: Used the scale by Daily et al. (2022) 
(focusing on resource conservation and pollution 
reduction) to re-test the model. Results remained 
consistent: ESG-oriented HR practices → green 
behavior (β=0.31, p<0.001); green psychological 
climate mediation (β=0.27, 95% CI [0.20, 0.34]).

Sub-sample Analysis by Enterprise Size: 
Split the sample into small (<100 employees, n=176) 
and large (>100 employees, n=410) enterprises. The 
mediating effect was significant in both groups (small: 
β=0.26, 95% CI [0.17, 0.35]; large: β=0.30, 95% CI 
[0.23, 0.37]), indicating no size-related bias.

Control Variable Exclusion: Excluding all 
control variables, the direct effect (β=0.35, p<0.001) 
and mediating effect (β=0.31, 95% CI [0.24, 0.38]) 
remained significant, confirming core relationships are 
not distorted by control variables.

5. Discussion

5.1 Key Findings
This study’s results align with the proposed 

hypotheses and offer three core insights:
Direct Effect Confirmation: ESG-oriented HR 

practices (environmental training, green performance 
management, eco-friendly incentives) significantly 
enhance employee green behavior (β=0.33, p<0.001). 
This supports Renwick et al. (2023), who argued 
that systematic HR practices align employee actions 
with organizational ESG goals—for example, green 
performance management ensures environmental 
contributions are recognized, motivating consistent 
green behavior.

Mediating Mechanism: Green psychological 
climate partially mediates the relationship (β=0.29, 
95% CI [0.22, 0.36]). ESG-oriented HR practices shape 
a climate where employees perceive environmental 
support (e.g., training resources) and align personal 
values with organizational ESG goals, which in turn 
boosts green behavior. This extends Ehrhart’s (2004) 
research by linking climate to both in-role (e.g., energy 
conservation) and extra-role (e.g., green innovation 
proposals) green behavior.

Moderating Role: Industry environmental 
sensitivity strengthens the effect of ESG-oriented HR 
practices on green psychological climate (Δχ²=12.83, 
p<0.01). In highly sensitive industries (e.g., energy), 
strict regulations and stakeholder pressure make the 
green climate more salient, amplifying the impact of 
HR practices. This confirms Delmas & Toffel’s (2004) 
view that industry context shapes the effectiveness of 
environmental strategies.

5.2 Cross-Country Comparative Insights
While the core model holds across Canada, China, 

and Egypt, subtle cross-cultural differences emerged, 
providing nuanced practical implications:

Canadian Sample: Eco-friendly incentives 
had the strongest effect on green psychological 
climate (β=0.43, p<0.001). This reflects Canada’s 
individualistic culture (Hofstede Insights, 2024), where 
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tangible rewards (e.g., bonuses) are more effective in 
shaping perceived environmental support.

Chinese Sample :  Environmental training 
was most influential (β=0.41, p<0.001). Aligned 
with China’s “collective learning” cultural norm 
(Zhang et al., 2024), group-based training workshops 
enhance green values alignment by fostering shared 
environmental awareness.

E g y p t i a n  S a m p l e :  G r e e n  p e r f o r m a n c e 
management had the largest impact (β=0.39, p<0.001). 
Egypt’s hierarchical organizational culture (Hofstede 
Insights, 2024) means employees prioritize formal 
evaluation criteria; including environmental indicators 
in performance reviews strengthens their perception of 
organizational commitment to ESG.

5.3 Theoretical Implications
Integration of Planned Behavior Theory 

and Social Information Processing Theory: This 
study combines the two theories to explain how 
organizational practices (ESG-oriented HR) shape 
individual perceptions (green climate) and subsequent 
behavior (green actions). It highlights that “climate” 
is a critical bridge between macro ESG strategies and 
micro employee behavior.

Expansion of ESG-HR Research: By identifying 
industry environmental sensitivity as a moderator, the 
study addresses gaps in existing research that focused 
on organizational-level ESG outcomes but neglected 
industry contextual factors.

Cross-Cultural Validation: The multi-country 
sample provides evidence that the ESG-HR-green 
behavior relationship is generalizable across diverse 
cultural contexts, though the effectiveness of specific 
HR practices varies by culture.

5.4 Practical Implications

5.4.1 Industry-Specific ESG-HR Strategies

A Industry Sensitivity-Adjusted ESG-HR 
Framework is proposed to guide enterprises:

Industry 
Sensitivity

Priority 
ESG-HR 

Practices

Key 
Implementation 

Actions

Expected 
Outcomes

High (Energy, 
Manufacturing)

Green 
Performance 
Management 
+ Incentives

1. Include 
carbon emission 
reduction targets 
in performance 
evaluation2. 
Offer bonuses for 
green process 
innovations3. 
Publish quarterly 
ESG performance 
reports to 
strengthen climate 
salience

- 30%+ 
increase in 
in-role green 
behavior- 
Higher 
stakeholder 
satisfaction 
(investors, 
regulators)

Low 
(Education, IT)

Environmental 
Training 
+ Value 
Alignment

1. Integrate 
environmental 
modules into 
onboarding 
training2. Launch 
“green team” 
initiatives (e.g., 
office recycling 
drives)3. Share 
employee green 
success stories 
to build shared 
values

- 25%+ 
increase 
in extra-
role green 
behavior- 
Stronger 
green values 
alignment 
among 
employees

5.4.2 Cross-Cultural Adaptation Tips

Canada: Design individual-focused incentives 
(e.g., “Green Bonus Program” with cash rewards for 
top green performers) and flexible training options 
(e.g., online environmental courses) to align with 
individualistic preferences.

China: Implement group-based training (e.g., 
cross-departmental green workshops) and collective 
recognition (e.g., “Green Team of the Month” awards) 
to leverage collective learning norms.

Egypt :  S t r eng then  fo rma l  pe r fo rmance 
management systems (e.g., clear environmental KPIs in 
job descriptions) and hierarchical communication (e.g., 
senior leaders promoting ESG goals in team meetings) 
to fit hierarchical culture.

5.4.3 For Policymakers

High-Sensitivity Industries: Enforce mandatory 
ESG-HR practice disclosure (e.g., requiring energy 
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firms to report environmental training hours) to drive 
systematic implementation.

Low-Sensitivity Industries: Provide subsidies 
for ESG-HR initiatives (e.g., funding green training 
programs for IT companies) to lower adoption barriers.

Cross-Industry Collaboration: Establish ESG-
HR knowledge-sharing platforms (e.g., connecting 
manufacturing firms with education institutions to share 
green training resources) to accelerate best practice 
diffusion.

5.5 Limitations and Future Research
This study has three limitations:
Cross-Sectional Design :  Cross-sectional 

data cannot establish causal relationships; future 
longitudinal studies should track ESG-HR practices, 
green climate, and green behavior over 2-3 years to 
capture dynamic changes.

Self-Reported Green Behavior: Self-reported 
data may be subject to social desirability bias; future 
research could use objective metrics (e.g., energy 
consumption data, waste recycling rates) to measure 
green behavior.

Limited Industry Coverage:  The sample 
includes six industries; expanding to sectors like 
agriculture (high sensitivity) or hospitality (medium 
sensitivity) would enhance generalizability.

Future research directions:
Explore other mediators (e.g., green self-efficacy) 

and moderators (e.g., organizational ESG reputation).
Examine the impact of emerging ESG-HR 

practices (e.g., AI-driven green performance analytics, 
virtual environmental training) on green behavior.

Compare the model in different ESG maturity 
stages (e.g., initial vs. advanced ESG adopters) to 
identify stage-specific dynamics.

6. Conclusion
This study investigates the relationship between 

ESG-oriented HR practices and employee green 
behavior using 586 valid samples from 135 enterprises 
across three countries. The results confirm that ESG-
oriented HR practices enhance green behavior through 
the partial mediation of green psychological climate, 
with industry environmental sensitivity moderating this 
mediation process. Cross-cultural differences highlight 
the need for context-adaptive ESG-HR strategies.

Theoretical contributions include integrating 
two theories to explain the practice-behavior link and 
validating the model cross-culturally. Practically, the 
industry-specific framework and cross-cultural tips 
provide actionable guidance for enterprises to unlock 
employee green potential. As global ESG pressure 
intensifies, this study offers a micro-level roadmap for 
organizations to translate ESG strategies into tangible 
employee actions, contributing to broader sustainable 
development goals.
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Appendix
Table A1. Measurement Items and Factor Loadings

Variable Dimension Items Factor Loading

ESG-Oriented HR 
Practices

Environmental Training

1. The company provides regular training 
on environmental protection knowledge. 0.82

2. I have received training on using 
energy-efficient equipment. 0.85

Green Performance 
Management

3. My performance evaluation includes 
indicators of environmental contribution. 0.78

4. My promotion opportunities are 
influenced by my environmental 
performance.

0.87

Eco-friendly Incentives

5. The company provides bonuses for 
employees who propose green innovation 
suggestions.

0.73

6. The company recognizes employees 
with outstanding green behavior (e.g., 
awards).

0.79

Green Psychological 
Climate

Perceived 
Environmental Support

7. The company provides sufficient 
resources (e.g., recycling bins) for green 
behavior.

0.85

8. The company supports employees 
who want to participate in environmental 
initiatives.

0.81

Green Values 
Alignment

9. My personal environmental values are 
consistent with the company’s ESG goals. 0.75

10. I agree with the company’s approach 
to environmental protection. 0.79

Employee Green 
Behavior

In-role Green Behavior

11. I follow the company’s regulations to 
save energy (e.g., turning off lights). 0.83

12. I properly classify waste according to 
the company’s recycling rules. 0.78

Extra-role Green 
Behavior

13. I actively propose ways to reduce the 
company’s environmental impact. 0.91

14. I encourage colleagues to engage in 
green behavior. 0.86
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Figure A1. Simple Slope Plot for Moderating Effect of Industry Environmental Sensitivity
Green Psychological Climate  
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Note: The x-axis represents ESG-oriented HR practices (standardized scores), and the y-axis represents 
green psychological climate (standardized scores).

Table A2. Sample Representativeness Validation

Country Sample Industry 
Sensitivity (%)

National Industry 
Sensitivity (%)*

Sample Enterprise 
Size 

(%)

National Enterprise Size 

(%)*

Canada High: 56, Low: 44 High: 54, Low: 46 Small: 29, Medium: 
45, Large: 26

Small: 31, Medium: 43, 
Large: 26

China High: 55, Low: 45 High: 53, Low: 47 Small: 31, Medium: 
43, Large: 26

Small: 33, Medium: 41, 
Large: 26

Egypt High: 53, Low: 47 High: 51, Low: 49 Small: 32, Medium: 
44, Large: 24

Small: 34, Medium: 42, 
Large: 24

Source: Statistics Canada (2024), National Bureau of Statistics of China (2024), Egyptian Central Agency for 
Public Mobilization and Statistics (2024).
    Chi-square tests showed no significant differences between the sample and national distributions (Canada: 
χ²=0.98, p=0.81; China: χ²=1.12, p=0.77; Egypt: χ²=0.85, p=0.84), confirming sample representativeness.
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