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ABSTRACT 

 

The impact of digital transformation on business efficiency(Haier Group 

Corporation (Qingdao City, Shandong Province,China)) 

Qualification work on specialty D3 “Management” EP “Administrative 

management” SNAU, Sumy-2025 - Manuscript. 

This master’s thesis examines the theoretical framework of digital transformation 

(DT) and its impact on business efficiency, using Haier Group as a practical case study in 

the home appliance manufacturing industry. The research begins by defining DT as the 

integration of digital technologies (big data, AI, cloud computing, IoT) into all business 

operations—distinct from incremental digitalization—and traces its evolution: from 

digitizing paper-based processes (2000s–2010s) to building data-driven ecosystems 

(current phase). 

The thesis then analyzes the five core dimensions of DT (strategic alignment, 

business value creation, operational efficiency, user experience, technical capability), 

confirms their interdependence through Haier’s example, such as how the development of 

IoT platforms has facilitated operational optimization, and improved customer satisfaction. 

It also explores the theoretical underpinnings of DT: strategic change theory (Haier’s 

restructuring from a hierarchy to a “platform + micro-enterprise” model), the Resource-

Based View (COSMOPlat as a unique resource for mass customization), dynamic 

capabilities theory (rapid production reconfiguration during COVID-19), and stakeholder 

theory (balancing the interests of customers, employees, and suppliers). 

The study assesses the effectiveness of Haier’s DT using key metrics: an 82% 

reduction in production lead time (from 45 to 8 days), a 126% increase in inventory 

turnover ratio (from 4.2 to 9.5), a 155% rise in operating profit margin (from 4.5% to 

11.5%), and digital-enabled products accounting for 35% of revenue (2023). It also 

addresses challenges (legacy system integration, employee resistance) and mitigation 

strategies (phased implementation, upskilling programs). Comparative analysis reveals 

Haier outperforms competitors (Midea, Whirlpool) and global benchmarks in digital 

maturity (Level 4—Transformational) and all key efficiency metrics. 

Keywords: digital transformation; business efficiency; Haier Group; COSMOPlat; 

digital technologies; digital transformation theories; manufacturing industry. 
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АНОТАЦІЯ 

 

Вплив цифрової трансформації на ефективності бізнесу (Корпорація «Хайєр 

Груп» (місто Qingdao, провінція Шаньдун, Китай)) 

Кваліфікаційна робота за спеціальністю D3 «Менеджмент» ОП 

«Адміністративне управління» СНАУ, Суми-2025 – Рукопис. 

Ця магистерська дисертація розглядає теоретичний фундамент цифрової 

трансформації (ЦТ) та її вплив на ефективність бізнесу, з використанням корпорації 

Haier Group як практичного прикладу у галузі виробництва побутової техніки. 

Дослідження починається з визначення ЦТ як інтеграції цифрових технологій 

(великі дані, ШІ, хмарне обчислення, IoT) у всі аспекти діяльності, що відрізняється 

від інкрементальної цифрізації, та розглядає її еволюцію — від цифрування 

паперових процесів (2000–2010 рр.) до створення данихорєнтованих екосистем 

(нинішня фаза). 

Далі дисертація аналізює п'ять ключових вимірів ЦТ (стратегічне 

вирівнювання, створення бізнес-цінності, операційна ефективність, користувацький 

досвід, технічна здатність) та підтверджує їх взаємозалежність на прикладі Haier, 

зокрема, як розвиток IoT-платформ сприяв оптимізації операцій та підвищенню 

удовлетвореності клієнтів. Також розкриття отримують теоретичні основи ЦТ: 

теорія стратегічних змін (реструктуризація Haier з ієрархії на «платформа + 

мікропідприємства»), ресурсний підхід (COSMOPlat як унікальний ресурс для 

масової кастомізації), теорія динамічних здібностей (швидке переформування 

виробок під час COVID-19) та теорія стейкхолдерів (збалансування інтересів 

клієнтів, співробітників та постачальників). 

Дослідження оцінює ефективність ЦТ у Haier за метриками: зменшення часу 

виробництва на 82% (з 45 до 8 днів), збільшення коефіцієнта обертання інвентарів 

на 126% (з 4,2 до 9,5), зростання маржиналу операційної прибутковості на 155% (з 

4,5% до 11,5%) та збільшення доходів від цифрових продуктів до 35% (2023 рр.). 

Також розглядаються виклики (інтеграція старіших систем, опір персоналу) та 

стратегії їх подолання (етапне впровадження, програми підвищення кваліфікації). 

Порівняльний аналіз показує, що Haier перевищує конкурентів (Midea, Whirlpool) та 

світові стандарти за рівнем цифрової зрілості (Листок 4 — Трансформаційний рівень) 

та всіма ключовими метриками ефективності. 

Ключові слова: цифрова трансформація; ефективність бізнесу; Haier Group; 

COSMOPlat; цифрові технології; теорії цифрової трансформації; виробнича галузь. 
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INTRODUCTION 

 

In the global landscape shaped by the Fourth Industrial Revolution, digital 

transformation has transcended from a strategic option to an indispensable driver for 

enterprises seeking to sustain competitiveness—especially in traditional manufacturing 

sectors where operational efficiency and market responsiveness directly determine survival 

and growth. China, as a global manufacturing hub, has further elevated digital 

transformation to a national priority through initiatives like the "Digital China" strategy 

and "Made in China 2025," aiming to upgrade its industrial structure and shift from "scale-

driven" to "efficiency-driven" development. Within this context, the home appliance 

manufacturing industry, characterized by intense global competition, evolving consumer 

demands for personalized smart products, and mounting pressure to optimize supply chains 

and reduce costs, faces an urgent need to leverage digital technologies to break through 

growth bottlenecks. 

Haier Group Corporation, headquartered in Qingdao City, Shandong Province, 

emerges as a compelling case study in this domain. Founded in 1984, Haier has evolved 

from a local refrigerator manufacturer into a global leader in smart home solutions and 

industrial Internet, with a presence in over 160 countries, 54 intelligent manufacturing 

bases worldwide, and annual revenue exceeding $35 billion in recent years. Its digital 

transformation journey—spanning from early operational digitization (e.g., enterprise 

resource planning (ERP) system deployment) to the construction of the open industrial 

internet platform COSMOPlat, and further to full-chain intelligent transformation—has not 

only redefined its own operational model but also set benchmarks for the global 

manufacturing industry. As such, exploring how Haier’s digital transformation initiatives 

impact its business efficiency not only addresses a critical practical question for 

manufacturing enterprises but also fills gaps in academic research on large-scale traditional 

enterprises’ digitalization pathways. This makes the research on "The impact of digital 

transformation on business efficiency based on Haier Group Corporation" highly relevant 

and timely. 

Existing academic research on digital transformation and business efficiency has 

laid important theoretical groundwork. Chinese scholars such as Zhang Wei (2022) and 
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Tang Jia (2023) have explored the strategic pathways of digital transformation in 

manufacturing enterprises, emphasizing the role of technology integration in optimizing 

production processes. International studies, such as those by Gartner (2022) and McKinsey 

(2023), have focused on measuring digital maturity and its correlation with operational 

metrics like production lead time and inventory turnover. However, notable gaps remain 

in the literature: most studies either focus on isolated digital technologies (e.g., artificial 

intelligence or the Internet of Things) rather than the full-chain integration of digital 

transformation, or target small and medium-sized enterprises (SMEs) while neglecting the 

unique challenges and mechanisms of large-scale, globally operating manufacturing 

groups like Haier. 

Regarding Haier specifically, industry reports (e.g., Deloitte’s 2023 "Global 

Manufacturing Digital Transformation Report" and Alibaba Cloud’s 2023 "Industrial 

Internet Case Study") have highlighted its achievements in digitalization, but these 

documents lack systematic academic analysis—particularly in terms of quantifying the 

causal relationship between specific digital initiatives (e.g., COSMOPlat’s application, 

intelligent workshop deployment) and tangible efficiency gains (e.g., percentage reduction 

in production costs, improvement in order fulfillment rate). Additionally, few studies have 

explored the organizational and management adaptations (e.g., employee upskilling, 

organizational structure flattening) that accompany Haier’s digital transformation and their 

role in enhancing efficiency. This research aims to address these gaps by conducting an in-

depth, systematic case study of Haier Group. 

The purpose of this work is to explore the intrinsic mechanism through which 

digital transformation impacts business efficiency in the home appliance manufacturing 

industry, using Haier Group Corporation as the research object, and to propose a replicable 

framework for similar traditional manufacturing enterprises to leverage digitalization for 

efficiency improvement. 

The main objectives of the study, which ensure the achievement of this goal, are as 

follows: 

-Systematically sort out the theoretical framework of digital transformation in 

manufacturing enterprises, including its definition, core dimensions (technological 

integration, organizational adaptation, data-driven decision-making), and evolution stages, 
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while redefining the connotation of "business efficiency" in the digital era (extending 

beyond traditional metrics like production speed to include innovation efficiency, customer 

response efficiency, and supply chain resilience); 

-Reconstruct Haier Group’s digital transformation journey, dividing it into key 

phases (2012–2016: operational digitization; 2017–2020: platformization with 

COSMOPlat; 2021–present: full-chain intelligent transformation) and analyzing the 

implementation status, investment scale, and coverage scope of key digital initiatives (e.g., 

ERP system upgrade, intelligent manufacturing workshops, IoT-enabled supply chain 

management); 

-Evaluate the impact of Haier’s digital transformation on key business efficiency 

metrics, using quantitative data to measure changes in production lead time, inventory 

turnover rate, operating profit margin, new product development cycle, and customer 

satisfaction before and after the implementation of core digital initiatives; 

-Identify the main challenges Haier encountered during its digital transformation 

(e.g., legacy system integration conflicts, employee resistance to technological change, 

data security risks, supplier digitalization synchronization) and analyze the specific 

mitigation strategies adopted (e.g., phased system migration, targeted training programs, 

blockchain-based data encryption, supplier digitalization support schemes); 

-Based on Haier’s practical experience, construct a scalable "digital transformation-

efficiency enhancement" model for manufacturing enterprises, clarifying key success 

factors (top-level strategic alignment, technology-organization synergy, data governance) 

and providing actionable steps for implementation. 

The object of this research is the organizational and economic relations formed 

during Haier Group’s digital transformation process—specifically, the interactions 

between digital technology deployment, organizational management adjustments, and 

business efficiency changes.  

The subject of the study is the set of theoretical principles and practical 

mechanisms through which digital transformation influences business efficiency in large-

scale manufacturing enterprises, with a focus on Haier’s unique practices and universal 

implications.  
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The research base is Haier Group Corporation, and the information sources include 

Haier’s official annual reports (2018–2023), digital transformation white papers 

(e.g., Haier COSMOPlat Industrial Internet Development Report 2023), internal 

management accounting data (with permission), third-party industry benchmarks (from 

Gartner, Deloitte, and the China Household Electrical Appliances Association), and 

relevant academic literature. 

The following main methods were used to solve the research problems: this 

research adopts a comprehensive methodological approach: system-structural analysis 

constructs a theoretical framework integrating strategic, operations, and information 

systems concepts to clarify digital transformation’s link to efficiency; comparative analysis 

benchmarks Haier against peers (Midea, Whirlpool) and global standards to identify 

strengths and gaps; quantitative analysis uses statistical tools to quantify efficiency gains 

from digital initiatives via operational data (e.g., production lead time); SWOT analysis 

assesses internal/external factors; and the case study method ensures authenticity through 

interviews and first-hand documents. 

Personal Achievements: 

1.Kalachevska L., Li Tong. The impact of digital transformation on employee work 

motivation. Науковий простір: актуальні питання, досягнення та інновації:збірник 

наукових праць з матеріалами IX Міжнародної наукової конференції,м.Вінниця, 

23травня, 2025р.—С.98-101. DOI: https://doi.org/10.62731/mcnd-23.05.2025 

2.Kalachevska L., Li Tong. Flattening organizational structures and knowledge sha

ring mechanisms in digital transformation. Розвиток наук в умовах нової реальності: 

проблеми та перспективи: збірник наукових праць з матеріалами V Міжнародна 

науково- теоретична конференція, (19.09.2025, м. Тернопіль). P.43- 

47.  DOI: https://doi.org/10.62731/mcnd-19.09.2025 

The main results of this work are expected to include: 

A clear clarification of the multidimensional impact mechanism of digital 

transformation on manufacturing enterprise efficiency, identifying direct impacts (e.g., 

automated production reducing labor costs) and indirect impacts (e.g., data-driven demand 

forecasting improving supply chain efficiency); 

https://doi.org/10.62731/mcnd-23.05.2025
https://doi.org/10.62731/mcnd-19.09.2025
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A detailed mapping of Haier’s digital transformation journey and a quantitative 

assessment of its efficiency gains, providing concrete evidence of how large manufacturing 

enterprises can achieve tangible benefits through digitalization; 

A scalable "digital transformation-efficiency enhancement" model tailored to 

traditional manufacturing enterprises, which can be adapted to different enterprise sizes 

and industry characteristics. 

The practical significance of the research lies in providing a actionable blueprint 

for home appliance manufacturers and other traditional manufacturing enterprises to 

implement digital transformation. It helps enterprises avoid the risk of "technology for 

technology’s sake" (i.e., investing heavily in digital tools without achieving corresponding 

efficiency gains) by emphasizing the alignment of digital initiatives with business goals 

and the need for organizational adaptation. For policymakers, the research provides 

empirical evidence of the effectiveness of "Digital China" and "Made in China 2025" 

policies, supporting the formulation of more targeted industrial digitalization support 

measures. 

The structure of the work: Completed independently by the student, it consists of 

an introduction, three main chapters, conclusions, a list of references from 24 sources and 

appendices. The total length of the work is 77 pages, including the length of the main text 

is 66 pages. Number of tables is 14, figures - 18. 
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CHAPTER 1 

 

THEORETICAL FRAMEWORK FOR DIGITAL TRANSFORMATION AND 

BUSINESS EFFICIENCY 

 

Digital transformation (DT) has become an indispensable strategic priority for 

enterprises in the context of the fourth industrial revolution, though there is no universally 

agreed-upon definition in academic circles [1，p. 15]. Generally speaking, it refers to the 

integration of digital technologies—such as big data, artificial intelligence (AI), cloud 

computing, and the Internet of Things (IoT)—into all aspects of business operations. This 

integration aims to fundamentally reshape organizational processes, business models, and 

value creation methods [1,p.16]. It is distinct from incremental digitalization, which 

merely focuses on automating existing tasks; digital transformation involves a 

comprehensive reimagining of how businesses operate and deliver value to stakeholders 

[2， p. 22]. 

The evolution of digital transformation is closely tied to technological progress and 

changing business priorities. In the early stages (2000s–2010s), the focus was on digitizing 

paper-based processes and establishing basic online presences. In the current phase, 

however, driven by breakthroughs in AI and cloud computing, the emphasis has shifted to 

data-driven decision-making, customer-centricity, and ecosystem construction [1，p. 18]. 

For a manufacturing giant like Haier Group, this evolution has manifested as a strategic 

transition from traditional product manufacturing to the provision of smart home solutions 

and the development of an ecological brand [1, p. 20]. 

To fully understand digital transformation, it is necessary to analyze it from five 

interrelated dimensions, which together determine the success of transformation efforts 

[2,p. 25]. These dimensions ensure that technological investments are aligned with 

strategic goals and generate tangible value, preventing enterprises from falling into the 

trap of "adopting technology for technology’s sake." 
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Table 1.1 - Five Core Dimensions of Digital Transformation 

Dimension Core Objective 
Key Performance Indicators 

(KPIs) 

Strategic Alignment 
Ensure digital initiatives support 

the core business strategy 

- Matching rate between digital 

investment and strategy- 

Percentage of new business 

revenue from digitalization- 

Consensus rate on strategy 

among executives (based on 

surveys) [2， с. 26] 

Business Value Creation 

Drive revenue growth, improve 

profitability, and enhance 

competitive advantage 

- Growth rate of digitally driven 

revenue- Reduction percentage 

in product development cycle- 

Improvement in Customer 

Lifetime Value (LTV) [2， с. 

27] 

Operational Efficiency 

Optimize processes, reduce 

costs, and eliminate 

organizational silos 

- Reduction rate of unit 

operating costs- Reduction in 

cycle time of key processes- 

Proportion of tasks automated 

by RPA/AI [2， с. 28] 

User Experience 

Improve satisfaction and loyalty 

among both customers and 

employees 

- Net Promoter Score (NPS)- 

Reduction rate of customer 

complaints- Adoption rate of 

digital tools by employees [2， 

с. 29] 

Technical Capability 
Build a stable, scalable, and 

flexible digital infrastructure 

- Availability rate of core 

systems- Pass rate of data 

quality- Reuse rate of APIs [2， 

с. 30] 

 

This multidimensional framework is particularly applicable to Haier, as its digital 

transformation covers organizational restructuring, technological innovation, and business 

model evolution [1，p. 22]. The interdependence of these dimensions is evident in Haier’s 

experience: advancements in technical capability (e.g., the development of IoT platforms) 

have enabled improvements in operational efficiency, which in turn have enhanced user 

experience and driven business value creation [1，p. 23; 3，p. 35]. 

Strategic change theory provides a fundamental perspective for understanding 

digital transformation. It emphasizes that enterprises need to adjust their structures and 

operations to adapt to changes in the external environment [1,p. 25]. According to this 

theory, technological disruptions—such as the widespread application of AI and big 
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data—create both opportunities and threats, requiring enterprises to reorient their 

strategies [1，p. 26]. Digital transformation represents a form of "profound change" that 

not only alters processes but also reshapes the organizational identity and purpose. 

Haier’s strategic evolution serves as a practical illustration of this theory. The 

company’s shift from a traditional manufacturing hierarchy to a networked organizational 

structure ("platform + micro-enterprises") is a strategic response to the demands for agility 

and innovation in the digital age [1，p. 28]. This structural transformation, in line with 

strategic change theory, has empowered employees, accelerated decision-making, and 

enabled the company to quickly respond to market changes [1，p. 29]. The theory also 

highlights the challenge of balancing continuity and change—a challenge that Haier has 

addressed by maintaining its focus on customer value while reinventing the ways it 

delivers that value [1,p. 30]. 

The Resource-Based View argues that a firm’s competitive advantage comes from 

its valuable, rare, inimitable, and non-substitutable (VRIN) resources [2,p. 32]. In the 

digital context, such resources include data assets, digital capabilities, and organizational 

knowledge related to technology implementation [2, с. 33]. Digital transformation 

enables enterprises to convert conventional resources (e.g., manufacturing facilities) into 

VRIN resources through technological upgrading. 

Haier’s COSMOPlat industrial internet platform is a typical example of digital 

resources from the RBV perspective. By integrating data from manufacturing, supply 

chain, and customer touchpoints, COSMOPlat has become a unique resource that enables 

mass customization—a capability that competitors find difficult to replicate [3， с. 38]. 

This digital resource has not only improved Haier’s operational efficiency but also created 

new revenue streams by providing platform services to other enterprises [3， с. 39]. The 

RBV framework explains why Haier’s digital investments have yielded sustainable 

advantages: these investments have built resources that are hard to imitate due to their 

complexity and integration with organizational processes [2，p. 35; 3，p. 40]. 

Dynamic capabilities theory extends the RBV by focusing on an enterprise’s ability 

to integrate, build, and reconfigure resources in response to rapidly changing environments 
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[2,с. 37]. Digital transformation enhances dynamic capabilities by improving information 

flow, accelerating resource allocation, and facilitating experimentation. This theory is 

particularly relevant in the digital era, where technological changes make static advantages 

short-lived. 

Haier’s response to the COVID-19 pandemic demonstrates the application of 

dynamic capabilities in practice. Leveraging its digital supply chain and manufacturing 

platform, Haier COSMOPlat helped textile enterprises in Zibo, Shandong Province, 

convert their production lines to manufacture medical supplies in just three days [3，p. 

42]. This rapid resource reconfiguration—enabled by digital capabilities—showed Haier’s 

ability to adapt to emergent needs while creating value for other organizations [3，p. 43]. 

Dynamic capabilities theory explains how Haier’s digital transformation has not only 

improved its current operations but also enhanced its ability to adapt to future changes 

[2,p. 38; 3,p. 44]. 

Stakeholder theory emphasizes the importance of addressing the needs of all 

relevant parties—including customers, employees, suppliers, and society—in 

organizational decision-making [4，p. 46]. Digital transformation inherently involves 

balancing the interests of stakeholders: improving customer experience, empowering 

employees, enhancing supplier collaboration, and contributing to societal goals such as 

sustainability [4，p. 47]. 

Haier’s digital initiatives reflect a stakeholder-centric approach. For customers, the 

company’s smart home solutions (e.g., energy-efficient appliances) improve quality of life 

while reducing environmental impact [4，p. 48]. For employees, digital tools have 

simplified workflows and increased autonomy [1，p. 32]. For suppliers, Haier’s digital 

supply chain platform has improved coordination and reduced lead times [3，p. 45]. Even 

during societal crises, Haier’s digital capabilities have addressed public needs, such as 

producing critical medical supplies during the COVID-19 pandemic [3，p. 46]. This 

alignment with stakeholder interests, as predicted by the theory, has strengthened Haier’s 

reputation and long-term viability [4，p. 49; 3，p. 47]. 
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Traditionally, business efficiency is defined as the ratio of outputs to inputs. In the 

digital era, however, it has evolved to include both quantitative and qualitative dimensions 

[2,p. 40]. In addition to traditional metrics like cost reduction and productivity 

improvement, digital-era efficiency encompasses process agility, decision quality, and 

innovation speed. This expanded definition reflects the impact of digital transformation 

on how value is created and measured [2，p. 41]. 

Three interrelated components define modern business efficiency: 

Operational Efficiency: The optimization of core processes to minimize waste and 

maximize output, measured by metrics such as cycle time and cost reduction [2，p. 42]. 

Decision Efficiency: The speed and quality of decision-making, enhanced by real-

time data and analytics [1，p. 35]. 

Innovation Efficiency: The ability to quickly develop and commercialize new 

products or services, enabled by digital collaboration and testing tools [4，p. 51]. 

Haier’s 2024 Q1 financial results provide a practical illustration of these 

components. Gains in operational efficiency (driven by digitalization) contributed to a 

6.01% year-over-year revenue increase, while improved decision efficiency supported 

targeted product innovation (e.g., the Lingxi series air conditioners), which in turn drove 

market share growth [4，p. 52]. 

In the digital era, effectively measuring business efficiency requires a balanced set 

of quantitative and qualitative metrics aligned with organizational goals [2，p. 43]. Table 

1.2 presents a structured framework of efficiency metrics, with Haier-specific examples 

or industry benchmarks where available. 

 

 

 

 

 

Table 1.2 - Business Efficiency Metrics Framework 
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Category Metric Definition 

Haier 

Example/Industry 

Benchmark 

Cost Efficiency 

Unit Operating Cost 

Reduction 

(Pre-transformation 

cost - Post-

transformation 

cost)/Pre-

transformation cost × 

100% 

Energy-efficient 

refrigerators: 15% 

lower energy cost [4， 

с. 53] 

IT Total Cost of 

Ownership (TCO) 

Optimization 

Reduction in IT 

procurement/operation 

costs through cloud 

adoption 

Estimated 15% TCO 

reduction via cloud 

integration [2， с. 45] 

Process Efficiency 

Key Process Cycle 

Time 

Time required to 

complete end-to-end 

core processes 

Production line 

conversion: 3 days (vs. 

industry average of 2+ 

weeks) [3， с. 48] 

Cross-departmental 

Collaboration Time 

Time spent on inter-

departmental 

coordination 

Estimated 83% 

reduction (from 24 

hours to 4 hours) [2， 

с. 47] 

Productivity 

Automated Task 

Proportion 

Percentage of routine 

tasks completed by 

AI/RPA 

Target: ≥50% 

(manufacturing sector) 

[2， с. 48] 

Revenue per Employee 

Total revenue divided 

by the number of 

employees 

Haier: Implied growth 

based on 68.98 billion 

RMB Q1 2024 revenue 

[4， с. 54] 

Innovation Efficiency 

New Product 

Development Cycle 

Time from concept to 

market launch 

Estimated 30% 

reduction through 

digital R&D [1，  с. 

37] 

New Product Revenue 

Contribution 

Percentage of revenue 

from products launched 

in the past 2 years 

Casarte brand: 

Significant contribution 

to the premium 

segment [4， с. 55] 

 

These metrics show that digital transformation impacts efficiency across multiple 

dimensions. For Haier, the most tangible efficiency gains have been in process 

optimization (e.g., rapid production line conversion) and cost reduction (e.g., energy-

efficient appliances), with secondary impacts on innovation and customer satisfaction [4,p. 

57; 3，p. 49]. 

Digital transformation influences business efficiency through three primary direct 

pathways, each supported by Haier’s practical experience: 
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Process Automation and Integration: Digital technologies eliminate manual, 

repetitive tasks and break down departmental silos through end-to-end process integration. 

Haier’s adoption of RPA and IoT sensors has automated inventory management and 

quality control processes, reducing human error and cycle times [1，p. 38; 2，p. 50]. The 

company’s ability to integrate end-to-end processes has minimized "breakpoints" that 

previously required manual intervention, such as the link between sales order entry and 

production scheduling [2，p. 51]. This pathway directly improves operational efficiency 

metrics like cost reduction and process cycle time. 

Data-Driven Decision Making: Digital transformation enables real-time data 

collection and analysis, replacing intuition-based decisions with evidence-based ones. 

Haier’s COSMOPlat platform aggregates data from production, supply chain, and 

customer interactions to provide actionable insights for production planning and inventory 

management [3，p. 50]. This capability was crucial during the COVID-19 pandemic, as 

data-driven resource allocation allowed for rapid production line conversion [3，p. 51]. 

Decision efficiency is enhanced by reducing the response time to market changes—from 

weeks to days in Haier’s case [1，p. 39]. 

Personalization and Customer-Centricity:Digital tools enable the customization of 

products and services to meet individual customer needs, improving satisfaction and 

loyalty. Haier’s shift to mass customization, supported by its digital manufacturing 

platform, has allowed the company to offer personalized home appliances while 

maintaining efficiency [3，p. 52]. The launch of smart products like the Lingxi series air 

conditioners—with features designed to meet consumer demands for convenience—has 

increased customer retention and NPS [4，p. 58]. This pathway improves customer-

centric efficiency metrics and indirectly drives revenue growth. 

The relationship between digital transformation and business efficiency is 

influenced by several moderating and mediating factors that determine the extent and 

nature of the impact: 

Organizational Culture: A culture of innovation and adaptability moderates the 

success of transformation by promoting employee adoption of digital tools. Haier’s shift 
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to a networked organizational structure has fostered such a culture, empowering 

employees to engage with digital initiatives [1,p. 40]. In contrast, traditional hierarchical 

cultures may lead to resistance, reducing efficiency gains [1,p. 41]. 

Leadership Commitment: Executive support mediates transformation outcomes by 

ensuring resource allocation and strategic alignment. Haier’s top management has 

demonstrated sustained commitment to digital transformation, as reflected in consistent 

investment in technologies like COSMOPlat [1，p. 42; 3，p. 53]. Leadership consensus 

on transformation goals—measured as part of strategic alignment metrics [2， p. 52]—

ensures coordinated efforts across departments. 

Technological Infrastructure: The quality of digital infrastructure (e.g., cloud 

platforms, data systems) mediates the effectiveness of transformation initiatives. Haier’s 

investment in a scalable IoT infrastructure has enabled seamless data flow across its global 

operations, supporting efficiency gains both domestically and overseas [4，p. 59; 3,p. 54]. 

Poor infrastructure, on the other hand, can create bottlenecks that limit efficiency 

improvements [2，p. 53]. 

Industry Context: The manufacturing sector’s focus on production efficiency means 

that digital transformation in companies like Haier tends to prioritize operational metrics, 

whereas service industries may place more emphasis on customer experience [1， p. 43; 

2，p. 54]. This contextual factor explains why Haier’s efficiency gains are most prominent 

in production and supply chain processes [3，p. 55]. 

The above analysis culminates in a conceptual model that illustrates how digital 

transformation impacts business efficiency, tailored to Haier’s context: 
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Figure 1.1 - Conceptual Model of Digital Transformation’s Impact on Business 

Efficiency 

 

This model integrates the multidimensional nature of digital transformation, the key 

impact pathways, and the enabling factors that shape outcomes. For Haier, the model 

explains how strategic alignment (e.g., focus on smart home solutions) and technical 

capability (e.g., COSMOPlat) have combined with enabling factors (e.g., leadership 

commitment) to drive efficiency gains through process automation and data-driven 

decisions [1，p. 44; 4，p. 60; 3，p. 56]. The model will guide the subsequent analysis of 

Haier’s specific digital transformation initiatives and their impacts on business efficiency 

metrics. 

While digital transformation offers significant potential for improving efficiency, 

enterprises face inherent challenges that can hinder the realization of these benefits. 

Haier’s experience reflects common obstacles identified in academic research [1，p. 45; 

2，p. 55]: 
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Technological Challenges: The rapid iteration of technology creates pressure to 

continuously update systems, and integrating new technologies with legacy infrastructure 

presents compatibility issues [1， p. 46]. Haier has addressed this challenge through 

phased adoption and cloud-based integration, but the need for ongoing investment remains 

a constraint [4， p. 61]. 

Organizational Resistance: Traditional mindsets and hierarchical structures can 

resist changes to processes and authority structures in the digital era [1，p. 47]. Haier has 

overcome this through organizational restructuring, but the transition required significant 

change management efforts [1，p. 48]. 

Cost-Efficiency Tradeoffs:Meeting personalized customer demands can increase 

costs, requiring a careful balance with efficiency goals [1,p. 49]. Haier’s mass 

customization model has achieved this balance through digital manufacturing, but it 

remains an ongoing challenge [3， p. 57]. 

Data Quality and Security: The effectiveness of data-driven decision-making 

depends on data quality, while increased data collection raises security and compliance 

risks [2， p. 56]. Haier has invested in data governance to address these issues, but they 

remain persistent concerns [3， p. 58]. 

Skill Gaps:Digital transformation requires new competencies (e.g., data analytics, 

AI literacy) that may be lacking in existing workforces [2， p. 57]. Haier has responded 

through training programs, but skill development is an ongoing process [1,p. 50]. 

These challenges highlight that digital transformation is not a linear process but a 

complex journey that requires coordinated management of technological, organizational, 

and human factors. Haier’s relative success in overcoming these obstacles provides 

valuable insights for other organizations [1，p. 51; 4，p. 62]. 

This chapter has established the theoretical framework for analyzing the impact of 

digital transformation on business efficiency, with specific relevance to Haier Group. Key 

conclusions include: 
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Digital transformation is a multidimensional phenomenon that includes strategic 

alignment, business value creation, operational efficiency, user experience, and technical 

capability—dimensions that are interdependent and mutually reinforcing [2， p. 58]. 

Multiple theories—including strategic change theory, the Resource-Based View, 

dynamic capabilities theory, and stakeholder theory—provide complementary 

perspectives on why and how digital transformation drives organizational change and 

efficiency improvement [1，p. 52; 2,p. 59]. 

In the digital era, business efficiency is a multifaceted concept measured by metrics 

covering cost reduction, process speed, productivity, innovation, and customer satisfaction 

[2， с. 60]. 

The mechanism linking digital transformation to efficiency operates through direct 

pathways (process automation, data-driven decisions, personalization) and is shaped by 

enabling factors (leadership, culture, infrastructure) [1，p. 53; 2，p. 61; 3，p. 59]. 

To realize efficiency gains from digital transformation, enterprises must address 

significant challenges related to technology, organization, and human resources [1，p. 54; 

2，p. 62]. 

This framework provides the theoretical foundation for the subsequent empirical 

analysis of Haier’s digital transformation initiatives, their implementation, and their 

specific impacts on business efficiency metrics. The conceptual model presented in Figure 

1.1 will structure the investigation of how Haier has leveraged digital transformation to 

enhance operational performance and competitive advantage. 
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CHAPTER 2 

 

ANALYTICAL ASSESSMENT OF THE IMPACT OF DIGITAL 

TRANSFORMATION 

 

2.1 Overview of the Enterprise: Industry, Size, Digital Transformation Journey, and 

Strategic Goals 

 

Haier Group Corporation, headquartered in Qingdao City, Shandong Province, 

China, operates primarily in the global home appliance manufacturing industry—a sector 

characterized by intense competition, rapid technological iteration, and evolving consumer 

demands for personalized, smart products [6, p. 23]. The global home appliance market, 

valued at approximately $580 billion in 2023, is driven by trends such as urbanization, 

rising disposable incomes (especially in emerging economies), and the shift toward 

"connected homes" enabled by the Internet of Things (IoT) [7, p. 45]. Within this sector, 

Haier competes in subcategories including refrigerators, washing machines, air 

conditioners, and smart home systems, with a focus on high-end and eco-friendly products 

to differentiate itself from mass-market rivals. 

The industry’s digital transformation trajectory has accelerated since the 2010s, as 

manufacturers seek to address key pain points: long product development cycles, 

inefficient supply chains, and disconnected customer interactions [8, p. 112]. For instance, 

traditional manufacturing models in home appliances relied on bulk production and 

forecast-driven inventory, leading to overstocking of low-demand products and stockouts 

of popular items. Digital tools—such as real-time demand sensing and flexible production 

systems—have become critical to resolving these inefficiencies, making Haier’s digital 

journey both a strategic choice and a response to industry-wide pressures. 

Haier is one of the world’s largest home appliance manufacturers, with a global 

scale that underscores its capacity to implement large-scale digital transformation 

initiatives. As of 2023, the group employs over 70,000 people across 160+ countries, with 

54 manufacturing bases, 10 R&D centers, and 240+ sales networks worldwide [6, p. 27]. 
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Its annual revenue exceeded $35 billion in 2022, with international markets contributing 

~55% of total sales—reflecting its status as a truly global enterprise [9, p. 89]. 

Table 2.1 - Comparison of Haier's Key Operational Metrics with Peers 

Metric Haier (2022) Midea (China, 2022) Whirlpool (Global, 

2022) 

Annual Revenue $35.2 billion $37.8 billion $20.1 billion 

Global Market Share 6.1% 6.5% 3.5% 

Number of Employees 70,000+ 160,000+ 78,000+ 

Manufacturing Bases 54 30+ 50+ 

R&D Investment $1.8 billion (5.1% 

of revenue) 

$1.5 billion (4.0% of 

revenue) 

$0.8 billion (4.0% of 

revenue) 

Source: [6, p. 28; 9, p. 91; 10, p. 67] 

 

Haier’s scale is critical to its digital transformation: its large R&D budget ($1.8 

billion in 2022) allows for investments in cutting-edge technologies, while its global 

manufacturing network provides a testbed for standardizing digital tools across diverse 

regions. For example, a digital supply chain platform developed for its Chinese factories 

can be adapted for use in its European or American facilities, creating economies of scale 

in technology deployment [6, p. 30]. 

Haier’s digital transformation is not a one-time project but a decade-long 

evolutionary process divided into three distinct phases, each aligned with shifting strategic 

priorities and technological capabilities (see Figure 2.1). 

Phase 1: Operational Digitization (2012–2016) 

This phase focused on automating manual processes to reduce errors and improve 

efficiency. Key initiatives included: 

Deploying enterprise resource planning (ERP) systems across all manufacturing 

bases to integrate finance, inventory, and production data. 

Introducing automated assembly lines (e.g., robotic arms for washing machine 

production) to replace manual labor in repetitive tasks. 
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Digitizing sales and distribution channels to track customer orders in real time [6, 

p. 32]. 

By 2016, Haier reported that operational digitization had reduced production lead 

times by 25% and inventory holding costs by 18% [11, p. 54]. However, this phase was 

limited by siloed data—ERP systems, for example, were not integrated with customer 

relationship management (CRM) tools, preventing end-to-end visibility of the value chain. 

Phase 2: Platformization and Interconnectivity (2017–2020) 

To address data silos, Haier shifted to building interconnected digital platforms. The 

centerpiece of this phase was the COSMOPlat—a cloud-based industrial internet platform 

designed to connect customers, suppliers, and manufacturing facilities in real time [6, p. 

35]. Key features of COSMOPlat included: 

Customer-to-Manufacturer (C2M) customization: Allowing consumers to design 

personalized products (e.g., refrigerators with custom colors or storage compartments) via 

an online portal, with orders directly sent to factories. 

Supplier collaboration: Enabling suppliers to access Haier’s inventory data and 

adjust deliveries proactively, reducing stockouts. 

Predictive maintenance: Using IoT sensors on manufacturing equipment to monitor 

performance and schedule maintenance before breakdowns occurred [12, p. 78]. 

By 2020, COSMOPlat had connected over 3,000 suppliers and 100 million+ users, 

supporting the production of 15 million+ customized home appliances annually [9, p. 95]. 

This phase also saw Haier adopt cloud computing (via partnerships with Alibaba Cloud 

and AWS) to store and process the massive volumes of data generated by its platforms. 

Phase 3: Intelligent Transformation (2021–Present) 

The current phase leverages artificial intelligence (AI) and advanced analytics to 

optimize decision-making across the enterprise. Key initiatives include: 

AI-powered demand forecasting: Using machine learning algorithms to analyze 

historical sales data, weather patterns, and consumer trends to predict product demand 

with 92% accuracy (up from 75% in 2020) [6, p. 38]. 

Smart home ecosystem integration: Connecting Haier’s appliances (e.g., smart 

refrigerators, air conditioners) via a unified app, allowing users to control devices remotely 
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and enabling cross-device data sharing (e.g., a refrigerator sending grocery lists to a user’s 

smartphone). 

Digital twins: Creating virtual replicas of manufacturing facilities to simulate 

production changes (e.g., reconfiguring assembly lines) and identify efficiency gains 

before physical implementation [13, p. 102]. 

 

Figure 2.1 - Haier’s Digital Transformation Journey 2012–2023 

Source: [6, p. 39; 9, p. 96; 11, p. 56] 

 

Haier’s digital transformation is guided by four overarching strategic goals, aligned 

with its long-term vision of becoming a "global leader in smart home solutions and 

industrial internet technology" [6, p. 42]: 

Customer-Centricity: To shift from "mass production" to "mass customization" by 

leveraging digital tools to meet individual consumer needs. By 2025, Haier aims to derive 

30% of its revenue from customized products (up from 18% in 2022) [9, p. 98]. 

Operational Excellence: To reduce production costs by 20% and improve asset 

utilization (e.g., factory equipment) by 30% by 2025 through AI and IoT-driven 

optimization [11, p. 58]. 

Global Integration: To standardize digital platforms (e.g., COSMOPlat) across all 

international markets, ensuring consistent quality and efficiency regardless of geographic 

location. By 2024, Haier plans to have 80% of its global manufacturing bases fully 

integrated into COSMOPlat [12, p. 82]. 
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Innovation Acceleration: To shorten product development cycles by 40% (from 12 

months to 7 months) by using digital twins and AI to simulate product performance, 

reducing the need for physical prototypes [13, p. 105]. 

These goals are not independent; for example, customer-centricity (via C2M 

customization) relies on operational excellence (flexible production lines) and global 

integration (standardized platforms to deliver customized products worldwide). Together, 

they form a cohesive strategy to maintain Haier’s competitive edge in the digital era. 

 

2.2 Analysis of Specific Digital Initiatives 

 

Haier’s digital transformation is built on a suite of interconnected initiatives, each 

targeting a specific segment of the value chain (e.g., production, supply chain, customer 

engagement). This section analyzes four core initiatives: ERP system implementation, 

cloud computing adoption, AI integration, and IoT deployment. 

Prior to 2012, Haier relied on fragmented, legacy systems across its manufacturing 

bases—for example, a factory in Qingdao used a different inventory management tool than 

a facility in Berlin. This fragmentation led to data delays (e.g., 3–5 days to reconcile global 

inventory) and errors (e.g., 10% discrepancy between recorded and actual stock levels) [6, 

p. 45]. To address this, Haier implemented a unified SAP S/4HANA ERP system between 

2012 and 2014, covering 10 core modules: 

Finance: Real-time tracking of global revenue, expenses, and cash flow. 

Production Planning: Scheduling manufacturing activities based on demand 

forecasts. 

Inventory Management: Monitoring stock levels across all warehouses and factories. 

Procurement: Automating supplier order placement and invoice processing. 

Sales and Distribution: Managing customer orders and delivery logistics [14, p. 63]. 

The ERP system was rolled out in three phases: first in Chinese factories (2012–

2013), then in European and American facilities (2013–2014), and finally in emerging 

markets (e.g., Southeast Asia, 2014–2015). By 2015, all 54 of Haier’s manufacturing bases 

were fully integrated into the SAP platform [6, p. 47]. 
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Implementation Challenges and Mitigation 

The ERP rollout faced two key challenges: 

Employee Resistance: Many employees (especially in older factories) were 

accustomed to manual processes and lacked digital literacy. Haier addressed this by 

launching a training program that included: 

In-person workshops (200+ sessions across 54 bases). 

E-learning modules (accessed via Haier’s internal portal) with quizzes to test 

proficiency. 

"Digital Mentors"—employees trained in ERP use who provided on-site support 

[14, p. 65]. 

Data Migration: Transferring data from legacy systems to SAP was risky, as 

incorrect data could disrupt production. Haier mitigated this by: 

Conducting a 6-month data cleansing exercise to remove duplicates and errors. 

Using a phased migration approach (testing with 10% of data first, then scaling up). 

Maintaining parallel systems (legacy + SAP) for 3 months to ensure continuity [6, 

p. 48]. 

Early Outcomes 

By 2016, the ERP system had delivered measurable improvements: 

Global inventory reconciliation time reduced from 5 days to 1 day. 

Inventory discrepancy rate dropped from 10% to 2%. 

Procurement cycle time (from order placement to delivery) shortened by 30% [14, 

p. 67]. 

These outcomes laid the foundation for Haier’s subsequent platformization phase, 

as the ERP system provided a unified data backbone for COSMOPlat. 

As Haier expanded its digital initiatives (e.g., ERP, COSMOPlat) in the mid-2010s, 

it faced a critical bottleneck: on-premises data centers could not handle the exponential 

growth in data volume (e.g., 50TB of daily data generated by IoT sensors by 2017) [9, p. 

101]. Cloud computing offered a solution by providing: 

Scalability: The ability to increase or decrease computing resources based on 

demand (e.g., scaling up during peak production seasons). 
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Cost Efficiency: Eliminating the need to build and maintain expensive on-premises 

data centers. 

Global Accessibility: Enabling employees, suppliers, and customers in 160+ 

countries to access Haier’s digital platforms in real time [15, p. 72]. 

Cloud Partnerships and Architecture 

Haier adopted a hybrid cloud strategy—combining public cloud services for non-

sensitive data (e.g., customer-facing apps) and private cloud for sensitive information (e.g., 

financial data, intellectual property) (see Table 2.2).   

Key partnerships included: 

Alibaba Cloud: Providing public cloud infrastructure for COSMOPlat’s customer-

facing features (e.g., C2M customization portals) in China and Southeast Asia. 

AWS: Supporting cloud services for Haier’s European and American operations, 

leveraging AWS’s regional data centers to ensure low latency. 

Haier Private Cloud: Built in collaboration with Huawei, this private cloud hosts 

ERP data, production blueprints, and AI algorithms [9, p. 103]. 

Table 2.2 - Haier's Cloud Architecture and Application Scenarios 

oud 

Type 
Provider Key Use Cases Data Sensitivity 

Geographic 

Coverage 

Public 

Cloud 

Alibaba 

Cloud 

COSMOPlat C2M portal, 

smart home app (China) 
Low-Medium 

China, Southeast 

Asia 

Public 

Cloud 
AWS 

COSMOPlat supplier portal 

(Europe, Americas) 
Low-Medium 

Europe, North 

America 

Private 

Cloud 

Huawei/

Haier 

ERP data, production 

blueprints, AI algorithms 
High 

Global (internal 

access) 

Source: [9, p. 104; 15, p. 74] 

 

Outcomes of Cloud Adoption 

By 2020, cloud computing had transformed Haier’s data management capabilities: 

Data storage costs reduced by 40% compared to on-premises data centers. 
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Platform uptime improved to 99.99% (from 99.5% in 2016), minimizing 

disruptions to customer and supplier access. 

Time to launch new digital features (e.g., a new C2M customization option) 

shortened from 3 months to 4 weeks, as cloud infrastructure eliminated the need for 

hardware upgrades [15, p. 76]. 

Haier’s AI integration is focused on three high-impact areas: demand forecasting, 

production optimization, and customer service. 

1.Prior to 2021, Haier’s demand forecasts relied on historical sales data alone, 

leading to inaccuracies (e.g., 25% error rate during holiday seasons) [6, p. 52]. In 2021, 

Haier deployed a machine learning (ML) model (developed in-house with input from 

Google Cloud AI) that integrates 15+ data sources: 

Historical sales (5 years of data). 

Real-time customer behavior (e.g., clicks on COSMOPlat, cart abandonments). 

External factors (weather, economic indicators, social media trends—e.g., a viral 

TikTok video about smart refrigerators). 

The model uses a gradient-boosted tree algorithm to predict demand for 500+ 

product SKUs with 92% accuracy (up from 75% in 2020) [13, p. 108]. For example, during 

the 2022 Christmas season, the AI model correctly predicted a 35% surge in demand for 

smart air conditioners in Europe (due to an unseasonably warm December), allowing Haier 

to increase production in its Polish factory by 20% and avoid stockouts [6, p. 53]. 

2. Haier uses AI to optimize two key aspects of manufacturing: equipment 

efficiency and quality control. 

Predictive Maintenance: IoT sensors on production machines (e.g., robotic arms, 

conveyor belts) collect real-time data on temperature, vibration, and energy usage. An AI 

model analyzes this data to identify early signs of failure—for example, a 10% increase in 

vibration in a robotic arm may indicate a worn part. Maintenance teams are alerted 2–3 

weeks before a potential breakdown, reducing unplanned downtime by 45% [13, p. 110]. 

Automated Quality Control: Computer vision AI systems inspect 100% of finished 

products (e.g., washing machine doors, refrigerator seals) for defects. The AI uses a trained 

dataset of 1 million+ images to identify flaws (e.g., scratches, misalignments) with 99.8% 
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accuracy—far higher than the 85% accuracy of manual inspections. This has reduced 

defect rates from 1.2% to 0.3% [9, p. 107]. 

3.Haier’s customer service AI tools include: 

Chatbots: A 24/7 chatbot on Haier’s website and smart home app handles 60% of 

customer queries (e.g., "How do I connect my smart refrigerator to WiFi?"). The chatbot 

uses natural language processing (NLP) to understand customer intent and provides step-

by-step solutions, reducing average response time from 2 hours to 2 minutes [6, p. 55]. 

Personalized Recommendations: AI analyzes customer data (e.g., past purchases, 

usage patterns of smart appliances) to suggest complementary products—for example, a 

customer who buys a smart washing machine may receive a recommendation for a smart 

dryer. This has increased cross-selling revenue by 15% [13, p. 112]. 

AI Implementation Challenges 

The main challenge Haier faced was data quality: AI models require large, high-

quality datasets to perform effectively, but early data from IoT sensors was often 

incomplete (e.g., 15% of sensor readings were missing due to connectivity issues). Haier 

addressed this by: 

Upgrading IoT sensors to 5G-enabled devices, reducing data loss to 2%. 

Implementing a data validation system that flags and corrects incomplete data (e.g., 

using historical averages to fill in missing sensor readings) [13, p. 114]. 

IoT Ecosystem Overview 

Haier’s IoT deployment spans two interconnected ecosystems: industrial IoT (IIoT) 

(for manufacturing and supply chains) and consumer IoT (CIoT) (for smart home 

products). Together, these ecosystems generate 80TB of daily data (as of 2023), which 

feeds into Haier’s AI models and digital platforms [9, p. 109]. 

1.Haier has installed 500,000+ IoT sensors across its 54 manufacturing bases and 

supply chain network. Key use cases include: 

Real-Time Production Monitoring: Sensors on assembly lines track production 

speed, energy usage, and worker productivity. For example, a sensor on a refrigerator 

assembly line may detect that a station is operating 10% slower than usual, triggering an 

alert to supervisors [6, p. 58]. 
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Supply Chain Visibility: Sensors on delivery trucks and shipping containers track 

location, temperature, and humidity. This is critical for transporting perishable goods (e.g., 

smart refrigerators with temperature-sensitive components) and has reduced delivery 

delays by 20% [11, p. 62]. 

Warehouse Automation: IoT-enabled robots (e.g., automated guided vehicles, 

AGVs) move inventory in Haier’s warehouses, reducing manual labor by 60% and order 

picking time by 50% [9, p. 110]. 

2.Haier’s CIoT ecosystem includes 150+ smart home products (as of 2023), all 

connected via the Haier U+ Smart Home App. Key products and features include: 

Smart Refrigerators: Equipped with cameras that scan interior contents and send 

grocery lists to the U+ App. Some models also include touchscreens for streaming videos 

or ordering food. 

Smart Air Conditioners: Adjust temperature based on user behavior (e.g., turning 

off when the user leaves home) and air quality data (e.g., increasing fan speed if air 

pollution is high). 

Smart Washing Machines: Use IoT to download new wash cycles (e.g., a cycle for 

delicates) and send alerts to the U+ App when a cycle is complete [6, p. 60]. 

The CIoT ecosystem has two key benefits: it improves customer loyalty (users who 

own multiple Haier smart products are 30% more likely to repurchase) and provides Haier 

with valuable usage data (e.g., how often a customer uses a specific wash cycle) to inform 

product development [11, p. 64]. 

IoT Integration with COSMOPlat 

A unique feature of Haier’s IoT deployment is its integration with COSMOPlat. For 

example: 

A customer who customizes a smart refrigerator via the U+ App (CIoT) sends their 

design directly to COSMOPlat (IIoT), which schedules production in the nearest factory. 

Usage data from smart appliances (e.g., frequent breakdowns of a specific washing 

machine model) is sent to COSMOPlat’s R&D module, triggering improvements to the 

product design [12, p. 88]. 
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This integration creates a closed-loop system where customer feedback (via CIoT) 

drives product customization and innovation (via COSMOPlat), reinforcing Haier’s 

customer-centric strategy. 

 

2.3 Assessment of Efficiency Outcomes Resulting from Digital Transformation 

Efforts 

 

To evaluate the impact of digital transformation, this section analyzes efficiency 

outcomes across four key metrics: operational efficiency (production and supply chain), 

financial performance, customer engagement, and innovation speed. Data is drawn from 

Haier’s annual reports, industry analyses, and third-party evaluations of its digital 

initiatives. 

Operational Efficiency Improvements. Operational efficiency is measured by 

metrics such as production lead time, inventory turnover, and equipment downtime—areas 

where Haier’s digital initiatives have delivered the most significant gains. 

1. Production lead time (the time from order placement to product delivery) is a 

critical metric for home appliance manufacturers, as it directly impacts customer 

satisfaction. Haier’s digital initiatives—particularly ERP, COSMOPlat, and AI—have 

reduced lead time significantly (see Figure 2.2). 

 

Figure 2.2 - Haier’s Average Production & Delivery Time 2012–2023 

Source: [6, p. 65; 9, p. 115; 11, p. 66] 
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Key observations from Figure 2.2: 

Lead time fell from 45 days in 2012 to 8 days in 2023—a 82% reduction. 

The steepest decline occurred between 2017 and 2020, coinciding with the launch 

of COSMOPlat (2017) and the expansion of C2M customization. For example, 

COSMOPlat’s real-time order processing reduced the time to schedule production from 7 

days to 1 day [12, p. 90]. 

The introduction of AI demand forecasting (2021) further reduced lead time by 

enabling proactive production planning—Haier can now produce popular products in 

advance, cutting delivery time to customers by 30% [13, p. 116]. 

2. The inventory turnover ratio (cost of goods sold / average inventory) measures 

how quickly a company sells its inventory. A higher ratio indicates more efficient 

inventory management. Haier’s digital initiatives—particularly ERP and IoT supply chain 

tracking—have improved this ratio significantly (see Table 2.3). 

Table 2.3 - Comparison of Haier's Inventory Turnover Rate with Industry 

Benchmarks 2012-2023 

Year 

Haier's 

Inventory 

Turnover Ratio 

Global Industry 

Average 

Chinese 

Industry 

Average 

Haier's 

Performance vs. 

Global Average 

2012 4.2 5.0 4.5 -16.0% 

2015 5.5 5.2 4.8 +5.8% 

2018 7.1 5.5 5.1 +29.1% 

2021 8.3 5.8 5.3 +43.1% 

2023 9.5 6.0 5.5 +58.3% 

Source: [6, p. 67; 9, p. 117; 10, p. 72] 

 

Key insights: 

Haier’s inventory turnover ratio increased from 4.2 (2012) to 9.5 (2023)—a 126% 

improvement. 

In 2012, Haier underperformed the global industry average by 16%; by 2023, it 

outperformed the average by 58.3%. This shift reflects the impact of digital tools: ERP 

reduced inventory discrepancies, while IoT supply chain tracking allowed Haier to adjust 

inventory levels in real time [11, p. 68]. 
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For example, in 2022, Haier’s IoT sensors detected a 20% drop in demand for a 

specific refrigerator model in Southeast Asia. The company reduced production of the 

model within a week, avoiding $2 million in excess inventory [6, p. 68]. 

3. Unplanned equipment downtime is a major cost driver for manufacturing 

companies—Haier estimates that each hour of downtime in a refrigerator factory costs 

$15,000 [13, p. 118]. Haier’s AI-powered predictive maintenance (enabled by IoT sensors) 

has reduced downtime significantly (see Figure 2.3). 

 

Figure 2.3 - Haier’s Avg. Unplanned Downtime per Factory 2016–2023 

Source: [6, p. 69; 13, p. 119; 15, p. 80] 

 

Key findings: 

Unplanned downtime fell from 120 hours per factory in 2016 to 15 hours in 2023—

a 87.5% reduction. 

The introduction of AI predictive maintenance in 2021 was a turning point: 

downtime dropped from 45 hours (2020) to 30 hours (2021) as the AI model became more 

accurate at predicting equipment failures. 

By 2023, Haier’s predictive maintenance system was preventing 90% of potential 

breakdowns, saving the company an estimated $50 million annually in downtime costs 

[13, p. 120]. 

Financial Performance Improvements 
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Digital transformation has translated into tangible financial gains for Haier, 

including higher profit margins, lower operating costs, and increased revenue from digital-

enabled products. 

1. Operating Profit Margin 

The operating profit margin (operating profit / revenue) measures a company’s 

efficiency in converting revenue into profit. Haier’s digital initiatives have improved this 

margin by reducing costs (e.g., production, inventory) and increasing revenue from high-

margin products (e.g., customized smart appliances) (see Figure 2.4). 

 

Figure 2.4 - Haier vs. Peers: Operating Profit Margin 2012–2023 

Source: [6, p. 72; 9, p. 120; 10, p. 75] 

 

Key observations: 

Haier’s operating profit margin increased from 4.5% (2012) to 11.5% (2023)—a 

155% improvement. 

By 2023, Haier’s margin was 4.0 percentage points higher than Midea (7.5%) and 

7.3 percentage points higher than Whirlpool (4.2%). This gap reflects Haier’s success in 

reducing costs (e.g., 40% lower inventory costs) and selling high-margin products 

(customized smart appliances have a 20% higher margin than standard models) [6, p. 73]. 

2. Operating Costs as a Percentage of Revenue 
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Operating costs (e.g., production, labor, supply chain) as a percentage of revenue is 

a key metric for cost efficiency. Haier’s digital initiatives—such as automation (IoT robots) 

and AI optimization—have reduced this ratio (see Table 2.4). 

Table 2.4 - Haier’s operating cost ratio 2012 - 2023 

Year 
Operating Costs 

as % of Revenue 
Key Digital Driver 

Cost Reduction 

Impact 

2012 88.5% None (pre-digital) N/A 

2015 85.2% ERP implementation -3.3 pp 

2018 80.1% COSMOPlat + IoT automation -5.1 pp 

2021 75.3% AI predictive maintenance + cloud computing -4.8 pp 

2023 70.2% AI demand forecasting + CIoT -5.1 pp 

Source: [6, p. 74;11, p. 72; 15, p. 82] 

 

Key insights: 

Operating costs as a percentage of revenue fell from 88.5% (2012) to 70.2% 

(2023)—a 18.3 percentage point reduction. Each digital initiative contributed to cost 

savings: ERP reduced administrative costs by 15%, IoT automation cut labor costs by 20%, 

and AI predictive maintenance lowered maintenance costs by 30% [11, p. 73]. By 2023, 

Haier’s operating cost ratio was 5–7 percentage points lower than the global industry 

average (75–77%), giving it a competitive advantage in pricing [10, p. 76]. 

3. Revenue from Digital-Enabled Products 

Digital-enabled products—including customized appliances (via COSMOPlat) and 

smart home devices (via CIoT)—have become a major revenue driver for Haier (see 

Figure 2.5).  

Key findings: 

Revenue from digital-enabled products increased from 8% (2017) to 35% (2023)—

a 337.5% growth. 

Customized appliances (via COSMOPlat) accounted for 18% of total revenue in 

2023, while smart home devices (via CIoT) accounted for 17%. These products have 

higher customer retention rates: 65% of customers who purchase a digital-enabled product 

repurchase from Haier within 3 years, compared to 40% for standard products [6, p. 76]. 
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Figure 2.5 - Proportion of Haier's Digital Product Revenue 2017–2023 

Source: [6, p. 75; 9, p. 122; 12, p. 95] 

 

Customer Engagement Improvements 

Digital transformation has enhanced Haier’s ability to engage with customers, from 

personalized product design to post-purchase support. Key metrics include customer 

satisfaction, customization rate, and customer retention. 

1. Customer Satisfaction Score (CSAT) 

Haier measures CSAT using post-purchase surveys (1–10 scale), with a score of 8+ 

considered "satisfied." Digital initiatives—such as C2M customization and AI customer 

service—have increased CSAT significantly (see Table 2.5). 

Table 2.5 - Comparison of Haier's CSAT Scores with the Global Industry Average 

2012-2023 

Year 
Haier's CSAT 

Score (1–10) 

Global Industry Average 

CSAT 
Haier's Performance vs. Average 

2012 7.2 7.0 +0.2 

2015 7.8 7.1 +0.7 

2018 8.3 7.3 +1.0 

2021 8.8 7.5 +1.3 

2023 9.2 7.7 +1.5 

Source: [6, p. 78; 11, p. 75; 12, p. 97] 

 

Key insights: 
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Haier’s CSAT score increased from 7.2 (2012) to 9.2 (2023)—a 27.8% 

improvement. 

The largest gains came after the launch of COSMOPlat (2017) and AI customer 

service (2021): 

C2M customization allowed customers to design products that meet their exact 

needs, increasing CSAT for customized products to 9.5 (vs. 8.5 for standard products) [12, 

p. 98]. 

AI chatbots reduced customer wait times, with 80% of chatbot users reporting high 

satisfaction [6, p. 79]. 

2. Customer Retention Rate 

Customer retention rate (percentage of customers who repurchase from Haier 

within 2 years) is a key indicator of loyalty. Digital initiatives—particularly the CIoT 

ecosystem—have increased retention by creating a "sticky" customer experience (see 

Figure 2.6). 

 

Figure 2.6 - Haier’s customer retention rate 2012-2023. 

Source: [6, p. 80; 9, p. 125; 11, p. 77] 

 

Key observations: 

Customer retention rate increased from 35% (2012) to 72% (2023)—a 105.7% 

improvement. 



 

 

40 

The expansion of the CIoT ecosystem in 2020 was a key driver: customers who 

own multiple Haier smart products have a retention rate of 85% (vs. 60% for customers 

with no smart products) [6, p. 81]. 

This high retention rate reduces customer acquisition costs (Haier spends 30% less 

on acquiring new customers than its competitors) and increases lifetime customer value 

[11, p. 78]. 

Innovation Speed Improvements 

Digital transformation has accelerated Haier’s innovation cycle, allowing it to bring 

new products to market faster. Key metrics include product development time and number 

of new product launches. 

1. Product development time (time from concept to market launch) is critical in the 

fast-paced home appliance industry. Haier’s use of digital twins and AI simulation has 

reduced this time significantly (see Table 2.6). 

Table 2.6 - Haier’s Average Product Development Time 2012-2023 

Year 
Average Product 

Development Time (Months) 
Key Digital Driver 

Time Reduction 

Impact 

2012 18 None (pre-digital) N/A 

2015 15 ERP (data integration) -3 months 

2018 12 
COSMOPlat (collaborative 

R&D) 
-3 months 

2021 9 Digital twins (simulation) -3 months 

2023 7 AI simulation + IoT feedback -2 months 

Source: [6, p. 82; 13, p. 125; 15, p. 85] 

 

Key insights: 

Product development time fell from 18 months (2012) to 7 months (2023)—a 61.1% 

reduction. 
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Digital twins have been particularly impactful: Haier can simulate product 

performance (e.g., a refrigerator’s energy efficiency) in a virtual environment, reducing 

the need for physical prototypes by 70% [13, p. 126]. 

For example, the development of Haier’s 2023 smart refrigerator line took just 6 

months—down from 15 months for its 2015 predecessor—thanks to AI simulation of 

cooling systems and IoT feedback from existing customers [6, p. 83]. 

2. Faster development time has allowed Haier to launch more new products each 

year, increasing its market share and customer appeal (see Figure 2.7). 

 
Figure 2.7 - Haier’s New Product Releases 2012–2023 

Source: [6, p. 84; 9, p. 127; 13, p. 128] 

 

Key findings: 

The number of new product launches increased from 15 (2012) to 75 (2023)—a 400% 

growth. 

Most new launches are digital-enabled: in 2023, 60 of Haier’s 75 new products were 

either customized (via COSMOPlat) or smart (via CIoT) [6, p. 85]. 

This high launch rate has helped Haier capture market share in fast-growing 

segments: for example, it now holds a 15% share of the global smart refrigerator market 

(up from 5% in 2017) [10, p. 80]. 
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2.4 Challenges and Barriers Encountered During Implementation of Digital 

Transformation Strategies 

 

Despite Haier’s successful digital transformation, the company faced significant 

challenges during implementation. This section categorizes these challenges into four 

types: technological, organizational, human resource, and external, and analyzes how 

Haier addressed each. 

Technological challenges were among the earliest and most complex Haier faced, 

as they involved integrating new digital tools with legacy systems and ensuring data 

security. 

1. Prior to 2012, Haier used 20+ legacy systems across its global operations—many 

of which were outdated (e.g., a 1990s-era inventory system in its German factory) and 

incompatible with modern digital tools like ERP and COSMOPlat [6, p. 88]. Integrating 

these systems was challenging for two reasons: 

Data Format Incompatibility:Legacy systems stored data in proprietary formats 

(e.g., text files, outdated databases) that could not be easily imported into SAP ERP or 

COSMOPlat. 

System Reliability: Older systems frequently crashed during data migration, 

disrupting production. 

Mitigation Strategy: 

Haier adopted a "replace and integrate" approach: 

For critical systems (e.g., inventory management), legacy tools were replaced with 

modern modules (e.g., SAP Inventory Management) to ensure compatibility. 

For non-critical systems (e.g., old sales tracking tools), Haier developed custom 

APIs (application programming interfaces) to convert data into a format usable by new 

platforms. 

A dedicated "Legacy Integration Team" (50+ IT specialists) was formed to oversee 

the process, with weekly testing to ensure minimal disruption [14, p. 75]. 

By 2015, all legacy systems had been either replaced or integrated, with data 

migration success rates improving from 70% (2012) to 99% (2015) [6, p. 89]. 
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2. As Haier expanded its digital initiatives (e.g., cloud computing, IoT), it faced 

increased risks of data breaches and privacy violations. Key concerns included: 

Customer Data Privacy: The CIoT ecosystem collects sensitive customer data (e.g., 

usage patterns, location data from smart appliances), which is subject to strict regulations 

like the EU’s GDPR and China’s Personal Information Protection Law (PIPL). 

Industrial Data Security: Haier’s IIoT sensors and COSMOPlat contain proprietary 

information (e.g., production blueprints, supplier contracts), which could be stolen by 

competitors or cybercriminals [15, p. 88]. 

Mitigation Strategy: 

Haier implemented a multi-layered security framework: 

Data Encryption: All customer and industrial data is encrypted (AES-256 standard) 

during storage and transmission. 

Access Control: Role-based access controls (RBAC) restrict data access to 

authorized employees only (e.g., a production supervisor cannot access customer usage 

data). 

Compliance Teams: Regional compliance teams (e.g., a GDPR team in Europe, a 

PIPL team in China) ensure digital initiatives adhere to local regulations. 

Cybersecurity Training: All employees receive annual cybersecurity training, with 

phishing simulations to test awareness [15, p. 90]. 

These measures have been effective: Haier has reported zero major data breaches 

since 2017, and it received a "Level A" cybersecurity rating from the China Information 

Technology Evaluation Center (CNITSEC) in 2022 [6, p. 90]. 

3. Haier’s global operations include 20+ manufacturing bases in emerging markets 

(e.g., India, Vietnam, Kenya), where technological infrastructure (e.g., 5G networks, 

reliable electricity) is often underdeveloped. This created challenges for IoT and cloud 

deployment: 

IoT Connectivity: Poor 4G/5G coverage in rural areas of India and Vietnam caused 

20% of IoT sensor data to be lost (vs. 2% in developed markets). 

Cloud Access: Slow internet speeds in Kenya made it difficult for local factories to 

access COSMOPlat in real time, leading to production delays [9, p. 130]. 
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Mitigation Strategy: 

Haier adopted a "localized infrastructure" approach: 

Edge Computing: Deployed edge computing devices in emerging market factories 

to process IoT data locally, reducing reliance on cloud connectivity. Data is synced to the 

cloud when internet access is available. 

Partnerships with Local Providers: Partnered with local telecom companies (e.g., 

Jio in India, Viettel in Vietnam) to improve 4G/5G coverage near factories. 

Backup Power: Installed solar-powered backup generators in Kenyan and Indian 

factories to ensure uninterrupted IoT sensor operation during power outages [9, p. 132]. 

By 2023, IoT data loss in emerging markets had dropped to 5%, and cloud access 

speeds had improved by 60% [6, p. 91]. 

Organizational Challenges 

Organizational challenges stemmed from Haier’s hierarchical structure and siloed 

departments, which were incompatible with the collaborative, data-driven culture required 

for digital transformation. 

1. Prior to digital transformation, Haier’s departments (e.g., production, sales, R&D) 

operated as silos—each with its own goals, data, and processes. This made it difficult to 

implement cross-functional digital initiatives like COSMOPlat, which requires integration 

between sales (customer orders), production (manufacturing), and R&D (product design) 

[6, p. 93]. 

For example, during the early rollout of COSMOPlat in 2017, the sales department 

failed to share customer order data with the production department in a timely manner, 

leading to 15% of customized products being produced incorrectly [12, p. 100]. 

Mitigation Strategy: 

Haier restructured its organization to eliminate silos: 

Cross-Functional Teams: Formed 30+ cross-functional teams (CFTs) for key digital 

initiatives (e.g., a COSMOPlat CFT with members from sales, production, and R&D). 

CFTs report directly to Haier’s executive board, ensuring accountability. 

Unified KPIs: Replaced department-specific KPIs with cross-functional KPIs (e.g., 

"end-to-end order fulfillment time" instead of "production speed" or "sales volume"). 
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Digital Collaboration Tools: Deployed Microsoft Teams and Haier’s internal 

collaboration platform (Haier Connect) to facilitate real-time communication between 

departments [6, p. 94]. 

By 2019, departmental silos had been significantly reduced: cross-functional data 

sharing increased by 80%, and incorrect product production due to data gaps fell to 2% 

[12, p. 102]. 

2. Haier’s traditional decision-making process was hierarchical—decisions required 

approval from 3–5 levels of management (e.g., a production change needed approval from 

a factory manager, regional director, and global operations chief). This slow process 

hindered digital transformation, as initiatives like AI predictive maintenance required 

rapid adjustments to be effective [14, p. 78]. 

For example, in 2018, a predictive maintenance alert indicated a potential 

breakdown in a Polish factory, but the decision to schedule maintenance took 5 days (due 

to management approvals), resulting in a 2-hour unplanned downtime [13, p. 130]. 

Mitigation Strategy: 

Haier decentralized decision-making: 

Empowered Local Teams: Gave factory managers and regional directors authority 

to make decisions about digital initiatives (e.g., scheduling maintenance, adjusting 

production via COSMOPlat) without global approval. 

Data-Driven Decision Tools: Provided local teams with real-time data dashboards 

(e.g., a maintenance dashboard showing equipment health) to support fast, informed 

decisions. 

Decision-Making Timelines: Established maximum timelines for key decisions 

(e.g., 24 hours for maintenance decisions, 72 hours for production changes) [14, p. 80]. 

These changes reduced decision-making time by 70%: by 2020, maintenance 

decisions took an average of 4 hours (vs. 5 days in 2018), and unplanned downtime in 

emerging markets fell by 30% [6, p. 95]. 

Human Resource Challenges 

Human resource challenges centered on employee skills gaps and resistance to 

change—two common barriers to digital transformation in manufacturing. 
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1. Haier’s digital initiatives required new skills (e.g., AI model training, IoT sensor 

maintenance, cloud computing) that many employees lacked. A 2016 skills audit found 

that: 

70% of factory workers had no experience with IoT or automation tools. 

60% of IT employees lacked expertise in cloud computing (vs. 20% in 2023). 

80% of managers had not received training in data-driven decision-making [6, p. 

97]. 

Mitigation Strategy: 

Haier launched a comprehensive upskilling program called "Haier Digital 

Academy": 

Technical Training: Partnered with universities (e.g., Tsinghua University, MIT) 

and tech companies (e.g., Alibaba, AWS) to offer courses in IoT, AI, and cloud computing. 

For example, 5,000 factory workers completed an IoT sensor maintenance course in 2018. 

Managerial Training: Provided managers with training in data analytics (e.g., using 

Tableau to analyze production data) and agile leadership. 

Certification Programs: Employees who complete training receive digital skills 

certifications, which are tied to promotions and salary increases [14, p. 82]. 

By 2023, the skills gap had narrowed significantly: 85% of factory workers can 

operate IoT tools, 75% of IT employees have cloud computing expertise, and 90% of 

managers use data-driven decision-making [6, p. 98]. 

2. Many employees—particularly long-tenured workers—resisted digital 

transformation, fearing job loss (due to automation) or increased workload (due to new 

tools). A 2017 employee survey found that 45% of factory workers were "anxious" about 

digital initiatives, and 30% of managers were "skeptical" of the need for change [9, p. 135]. 

For example, in a Chinese factory in 2017, 15% of workers refused to use new IoT-

enabled assembly lines, citing "fear of making mistakes" [11, p. 82]. 

Mitigation Strategy: 

Haier addressed resistance through communication, transparency, and incentives: 

Change Management Workshops: Held workshops to explain the benefits of digital 

transformation (e.g., "automation will reduce repetitive work, not eliminate jobs"). 
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Job Security Guarantees: Committed to no layoffs due to automation—employees 

whose jobs were automated were retrained for new roles (e.g., IoT maintenance, AI 

support). 

Incentives for Adoption: Offered bonuses to teams that successfully implement 

digital tools (e.g., a factory team that reduced downtime via predictive maintenance 

received a $10,000 bonus). 

Employee Feedback: Established a digital transformation feedback portal where 

employees could share concerns and suggestions [9, p. 137]. 

These measures reduced resistance: by 2020, only 10% of employees were anxious 

about digital initiatives, and 85% reported being "supportive" of change [6, p. 99]. 

External Challenges 

External challenges included regulatory barriers, supplier resistance, and 

competitive pressures—factors outside Haier’s direct control but critical to digital 

transformation success. 

1. Haier’s global operations require compliance with 50+ digital regulations (e.g., 

GDPR in Europe, PIPL in China, CCPA in California), which often conflict with each 

other. This created challenges for cross-border data sharing: 

GDPR vs. PIPL: GDPR restricts the transfer of EU citizen data outside the EU, 

while PIPL requires Chinese companies to store Chinese citizen data within China. This 

made it difficult for Haier to share customer data between its European and Chinese CIoT 

platforms. 

Import Restrictions: Some countries (e.g., India) have restrictions on importing 

foreign IoT devices, delaying the deployment of Haier’s IIoT sensors [15, p. 92]. 

Mitigation Strategy: 

Haier adopted a "compliance-first" approach: 

Regional Data Centers: Built regional data centers (e.g., a European data center in 

Germany, a Chinese data center in Qingdao) to store local customer data, complying with 

GDPR and PIPL. 

Localized Products: Developed IoT devices specifically for regulated markets (e.g., 

a GDPR-compliant smart refrigerator for Europe that does not store location data). 
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Government Relations Teams: Established teams to engage with local regulators 

(e.g., India’s Ministry of Electronics and IT) to address import restrictions and ensure 

compliance [15, p. 94]. 

These efforts have reduced regulatory delays: by 2022, Haier’s digital initiatives in 

Europe and India were 95% compliant with local regulations, and import approval times 

for IoT devices fell from 6 months to 1 month [6, p. 100]. 

2. Haier’s digital transformation requires suppliers to adopt its digital tools (e.g., 

COSMOPlat’s supplier portal, IoT supply chain tracking). However, many small and 

medium-sized suppliers (SMEs) resisted, citing: 

Cost of Adoption: Implementing digital tools (e.g., IoT sensors to track deliveries) 

required upfront investment that many SMEs could not afford. 

Skills Gaps: Supplier employees lacked the skills to use COSMOPlat or IoT tools 

[12, p. 105]. 

For example, in 2018, 30% of Haier’s Chinese suppliers refused to join 

COSMOPlat, leading to supply chain delays [9, p. 138]. 

Mitigation Strategy: 

Haier supported suppliers through financial and technical assistance: 

Cost Subsidies: Subsidized 50% of the cost of digital tools for SMEs (e.g., paying 

for IoT sensors for a small parts supplier in China). 

Supplier Training: Extended the Haier Digital Academy to suppliers, offering free 

courses in COSMOPlat usage and IoT maintenance. 

Incentives for Adoption: Gave preferential treatment to suppliers who use Haier’s 

digital tools (e.g., longer contracts, faster payment terms) [12, p. 107]. 

By 2023, 90% of Haier’s suppliers were using COSMOPlat, and supply chain 

delays caused by supplier resistance fell to 3% (vs. 15% in 2018) [6, p. 101]. 

3. Competitive Pressures 

Haier’s digital transformation was accelerated by competitive pressures—rival 

companies like Midea and Whirlpool were also investing in digital tools, creating a "digital 

arms race" in the home appliance industry. For example: 
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Midea launched its own industrial internet platform (M.IoT) in 2018, with features 

similar to COSMOPlat. 

Whirlpool partnered with IBM to implement AI demand forecasting in 2019 [10, p. 

85]. 

These developments forced Haier to accelerate its digital initiatives, leading to 

challenges like: 

Rushed Implementation: Haier scaled AI predictive maintenance 6 months earlier 

than planned in 2020 to keep up with Whirlpool, resulting in initial teething problems (e.g., 

10% of maintenance alerts were false). 

Increased R&D Costs: Haier’s digital R&D budget increased by 25% in 2019 to 

compete with Midea’s M.IoT investment [10, p. 87]. 

Mitigation Strategy: 

Haier focused on differentiation rather than speed: 

Unique Features: Added unique features to its digital tools (e.g., CIoT integration 

with COSMOPlat, which Midea’s M.IoT lacks) to stand out from competitors. 

Customer-Centric Innovation: Used customer feedback (via CIoT) to prioritize 

digital features that competitors did not offer (e.g., personalized smart appliance 

recommendations). 

Strategic Partnerships: Partnered with tech leaders (e.g., Google Cloud for AI, 

Alibaba for cloud computing) to access cutting-edge technology faster than competitors 

[6, p. 102]. 

These strategies worked: by 2023, Haier’s digital tools were rated "superior" to 

Midea and Whirlpool’s by 60% of industry analysts, and it maintained its global market 

share lead in smart home appliances [10, p. 89]. 

 

2.5 Comparative Analysis with Industry Benchmarks and Competitors 

 

To contextualize Haier’s digital transformation success, this section compares its 

performance to two key benchmarks: global industry averages (for the home appliance 

sector) and direct competitors (Midea Group, China’s largest home appliance 
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manufacturer, and Whirlpool Corporation, a global leader based in the U.S.). The analysis 

focuses on five key metrics: digital maturity, operational efficiency, financial performance, 

customer engagement, and innovation speed. 

Digital Maturity Assessment 

Digital maturity refers to the extent to which a company has integrated digital tools 

into its operations, culture, and strategy. The Gartner Digital Maturity Model categorizes 

companies into four levels (see Table 2.7): 

Level 1 (Ad Hoc): Digital tools are used in isolated departments, with no strategic 

alignment. 

Level 2 (Systematic): Digital tools are integrated into key processes (e.g., ERP), but 

data silos remain. 

Level 3 (Integrated): Digital tools are interconnected across the value chain (e.g., 

ERP + IoT + cloud), with cross-functional collaboration. 

Level 4 (Transformational): Digital tools drive innovation and business model 

change (e.g., C2M customization, smart ecosystems) [8, p. 120]. 

Table 2.7 - Comparison of Digital Maturity 

Entity Digital Maturity Level Key Indicators 

Haier 
Level 4 

(Transformational) 

- COSMOPlat integrates IIoT, CIoT, AI, and cloud 

across the value chain.- C2M customization drives 

18% of revenue.- Digital twins and AI optimize 90% 

of production processes. 

Midea Level 3 (Integrated) 

- M.IoT integrates IIoT and ERP, but lacks CIoT 

integration.- C2M customization drives 10% of 

revenue.- AI optimizes 60% of production processes. 

Whirlpool Level 3 (Integrated) 

- AI demand forecasting and IoT supply chain tracking 

are implemented, but no unified platform like 

COSMOPlat.- C2M customization drives 5% of 

revenue.- AI optimizes 50% of production processes. 

Global 

Industry 

Avg(2023) 

Level 2 (Systematic) 

- Most companies have ERP and basic IoT, but data 

silos are common.- C2M customization drives 3% of 

revenue.- AI optimizes 30% of production processes. 

Source: [8, p. 122; 10, p. 92; 12, p. 110] 

 

Key insights: 
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Haier is the only company in the sample with Level 4 digital maturity, reflecting its 

success in using digital tools to transform its business model (e.g., from mass production 

to mass customization). 

Midea and Whirlpool are at Level 3, but their digital initiatives are less integrated: 

Midea’s M.IoT does not connect to its consumer IoT products, and Whirlpool lacks a 

unified platform like COSMOPlat. 

The global industry average remains at Level 2, as most small and medium-sized 

home appliance manufacturers lack the resources to implement integrated digital tools [8, 

p. 123]. 

Operational Efficiency Comparison 

Operational efficiency is compared using three metrics: production lead time, 

inventory turnover ratio, and equipment downtime—key indicators of manufacturing 

performance (see Table 2.8). 

Table 2.8 - Comparison of Operational Efficiency 

Metric Haier Midea Whirlpool 

Global 

Industry 

Avg(2023) 

Haier’s 

Perform

ance vs. 

Avg 

Production Lead Time (Days) 8 14 22 18 

-55.6% 

(8 days 

faster) 

Inventory Turnover Ratio 9.5 7.8 5.2 6.0 

+58.3% 

(3.5 

points 

higher) 

Average Unplanned Equipment 

Downtime (Hours/Factory/Year) 
15 35 50 40 

-62.5% 

(25 hours 

less) 

Source: [6, p. 105; 9, p. 132; 10, p. 95; 11, p. 85] 

 

Key Observations: 

Production Lead Time: Haier’s 8-day lead time is the shortest among the compared 

entities, outperforming the global average by 55.6% (see Figure 2.8). This advantage stems 

from COSMOPlat’s real-time order-to-production integration and AI demand 

forecasting—for example, customized refrigerator orders are processed and scheduled for 

production within 24 hours, compared to Midea’s 72-hour processing time [12, p. 112]. 
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Whirlpool’s longer 22-day lead time reflects its lack of a unified digital platform, forcing 

reliance on manual coordination between regional factories [10, p. 96]. 

Inventory Turnover Ratio: Haier’s ratio of 9.5 is 58.3% higher than the global 

average, indicating far more efficient inventory management. IoT supply chain tracking 

allows Haier to adjust stock levels in real time—for instance, reducing inventory of low-

demand air conditioner models in Brazil by 30% within a week of detecting declining sales 

[6, p. 106]. In contrast, Whirlpool’s ratio of 5.2 is below the global average, partly due to 

its fragmented inventory systems across North America and Europe [9, p. 133]. 

Equipment Downtime: Haier’s 15 hours of annual unplanned downtime per factory 

is 62.5% lower than the global average. AI-powered predictive maintenance (enabled by 

500,000+ IIoT sensors) is the primary driver—Haier’s AI model predicts 90% of potential 

equipment failures 2–3 weeks in advance, allowing proactive maintenance [13, p. 132]. 

Midea and Whirlpool, which rely more on reactive maintenance, face 35 and 50 hours of 

downtime respectively [11, p. 86]. 

 

Figure 2.8 - Compares Production Lead Time Across the Four Entities in 2023. 

Source: [6, p. 107; 9, p. 134; 10, p. 97] 

 

Financial Performance Comparison 

Financial performance is evaluated using three metrics: operating profit margin, 

operating costs as a percentage of revenue, and revenue growth from digital-enabled 
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products. These metrics reflect how digital transformation translates to bottom-line results 

(see Table 2.9). 

Table 2.9 - Comparison of Financial Performance 

Metric Haier Midea Whirlpool 

Global 

Industry 

Avg(2023) 

Haier’s 

Performance 

vs. Avg 

Operating Profit Margin (%) 11.5 7.5 4.2 6.8 
+69.1% (4.7 

pp higher) 

Operating Costs as % of Revenue 70.2 76.5 82.1 76.0 
-7.6% (5.8 pp 

lower) 

Revenue from Digital-Enabled 

Products (%) 
35 22 12 8 

+337.5% (27 

pp higher) 

Source: [6, p. 108; 9, p. 135; 10, p. 98; 15, p. 96] 

 

Key Insights: 

Operating Profit Margin: Haier’s 11.5% margin is 69.1% higher than the global 

average, driven by cost savings from digital tools and revenue from high-margin 

customized products (see Figure 2.9). For example, Haier’s AI-powered quality control 

reduces defect-related costs by $12 million annually, while customized smart refrigerators 

have a 20% higher margin than standard models [13, p. 134]. Whirlpool’s 4.2% margin is 

the lowest, partly due to higher maintenance costs (from frequent equipment downtime) 

and lower revenue from premium products [10, p. 99]. 

Operating Costs: Haier’s 70.2% operating cost ratio is 5.8 percentage points lower 

than the global average. Cloud computing (reducing data storage costs by 40%) and IoT 

automation (cutting labor costs by 20%) are key contributors [15, p. 97]. Midea’s 76.5% 

ratio is slightly above the average, as its M.IoT platform has not yet integrated with 

consumer IoT, limiting cross-value-chain cost savings [12, p. 114]. Whirlpool’s 82.1% 

ratio reflects inefficiencies in its supply chain—for example, manual order processing 

increases administrative costs by 15% compared to Haier [9, p. 136]. 

Digital-Enabled Revenue: Haier’s 35% revenue from digital-enabled products is 

337.5% higher than the global average, underscoring its success in monetizing digital 

transformation. COSMOPlat’s C2M customization drives 18% of this revenue (e.g., 15 

million customized appliances sold in 2023), while the CIoT ecosystem contributes 17% 
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(from smart home products like connected washing machines) [6, p. 109]. Midea and 

Whirlpool lag behind, with digital-enabled revenue at 22% and 12% respectively, as their 

digital initiatives focus more on internal efficiency than customer-facing innovation [11, 

p. 88]. 

 

Figure 2.9 - Operating Profit Margin Comparison Among the Four Entities 

Source: [6, p. 110; 10, p. 100; 13, p. 135] 

 

Customer Engagement Comparison 

Customer engagement is measured using three metrics: Customer Satisfaction 

Score (CSAT), customer retention rate, and customization rate. These metrics reflect how 

digital transformation enhances customer loyalty and satisfaction (see Table 2.10). 

Table 2.10 - Comparison of Customer Engagement: Haier, Midea, Whirlpool, and 

the 2023 Global Industry Average 

Metric Haier Midea 
Whirlpo

ol 

Global 

Industry 

Avg 

Haier’s 

Performance 

vs. Avg 

CSAT Score (1–10) 9.2 8.3 7.6 7.7 
+19.5% (1.5 

points higher) 

Customer Retention Rate (%) (2-year) 72 60 48 52 
+38.5% (20 

pp higher) 

Customization Rate (% of Revenue) 18 10 5 3 
+500% (15 pp 

higher) 

Source: [6, p. 111; 11, p. 89; 12, p. 115; 15, p. 98] 
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Key Observations: 

CSAT Score:Haier’s 9.2 CSAT score is 19.5% higher than the global average, 

driven by C2M customization and AI customer service. For example, 95% of customers 

who customized a washing machine via COSMOPlat rated their experience a 9 or 10, 

compared to 80% for Midea’s standardized products [12, p. 116]. Haier’s AI chatbot, 

which resolves 60% of queries in 2 minutes, also boosts satisfaction—Whirlpool’s chatbot, 

by contrast, has a 40% resolution rate and 30-minute average wait time [10, p. 101]. 

Customer Retention Rate:Haier’s 72% 2-year retention rate is 38.5% higher than 

the global average, largely due to its CIoT ecosystem. Customers who own 2+ Haier smart 

products have an 85% retention rate, as the unified U+ App creates a seamless user 

experience (e.g., a smart refrigerator sending grocery lists to a user’s smartphone) [6, p. 

112]. Midea and Whirlpool, whose smart products lack cross-device integration, have 

lower retention rates at 60% and 48% respectively [9, p. 138]. 

Customization Rate: Haier’s 18% revenue from customized products is 500% 

higher than the global average, a testament to COSMOPlat’s C2M capabilities (see Figure 

2.10). In 2023, Haier sold 18 million customized appliances—for instance, 2 million 

refrigerators with custom storage compartments or colors—compared to Midea’s 8 million 

and Whirlpool’s 3 million [11, p. 90]. The global average of 3% reflects the fact that most 

small manufacturers cannot afford the digital infrastructure for mass customization [8, p. 

125]. 

 

Figure 2.10 - Customer Retention Rate Comparison Among the Four Entities 
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Innovation Speed Comparison 

Innovation speed is assessed using two metrics: average product development time 

and number of new digital-enabled product launches. These metrics reflect how digital 

tools accelerate time-to-market for new offerings (see Table 2.11). 

Table 2.11 - Comparison of Innovation Speed 

Metric Haier Midea Whirlpool 

Global 

Industry 

Avg(2023) 

Haier’s 

Performance 

vs. Avg 

Average Product Development Time 

(Months) 
7 10 14 12 

-41.7% (5 

months faster) 

Number of New Digital-Enabled 

Product Launches 
60 35 18 15 

+300% (45 

more 

launches) 

Source: [6, p. 114; 13, p. 136; 15, p. 99] 

 

Key Insights: 

Product Development Time: Haier’s 7-month development cycle is 41.7% faster 

than the global average, thanks to digital twins and AI simulation (see Figure 2.11). For 

example, Haier’s 2023 smart air conditioner line was developed in 6 months—digital 

twins simulated cooling performance across 100+ climate conditions, reducing physical 

prototype testing by 70% [13, p. 137]. Whirlpool’s 14-month cycle reflects its reliance on 

traditional physical testing; its 2023 refrigerator line required 5 rounds of physical 

prototypes, delaying launch by 4 months [10, p. 102]. 

 

Figure 2.11 - Comparison of Product Development Time Across Four Entities 
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Source: [6, p. 116; 10, p. 103; 13, p. 138] 

New Digital-Enabled Product Launches:Haier’s 60 new digital-enabled launches in 

2023 are 300% higher than the global average. These include 35 smart home products (e.g., 

a voice-controlled smart oven) and 25 customized appliance lines (e.g., region-specific 

washing machines for Southeast Asia’s tropical climates) [6, p. 115]. Midea and 

Whirlpool’s lower launch counts (35 and 18 respectively) stem from slower development 

cycles and less integrated digital R&D—Midea’s M.IoT platform does not connect to its 

R&D teams, limiting real-time feedback from manufacturing [12, p. 117]. 

Summary of Comparative Analysis 

Haier’s digital transformation outperforms both global industry benchmarks and 

direct competitors (Midea, Whirlpool) across all five metrics—digital maturity, 

operational efficiency, financial performance, customer engagement, and innovation 

speed (see Table 2.12).  

Table 2.12 - Haier’s Competitive Advantages. 

Metric Category 
Haier’s Key 

Advantage 
Gap vs. Global Avg 

Gap vs. Competitors 

(Midea/Whirlpool) 

Digital Maturity 

Level 4 

(Transformational) 

with integrated 

IIoT/CIoT/AI/cloud via 

COSMOPlat 

2 levels higher 

1 level higher than 

Level 3 

Midea/Whirlpool 

Operational Efficiency 

8-day lead time, 9.5 

inventory ratio, 15 

hours downtime 

-55.6% / +58.3% / -

62.5% 

Faster lead time (6–14 

days) / higher ratio 

(1.7–4.3 points) / less 

downtime (20–35 

hours) 

Financial Performance 

11.5% margin, 70.2% 

cost ratio, 35% digital 

revenue 

+69.1% / -7.6% / 

+337.5% 

Higher margin (4.0–7.3 

pp) / lower costs (6.3–

11.9 pp) / more digital 

revenue (13–23 pp) 

Customer Engagement 

9.2 CSAT, 72% 

retention, 18% 

customization revenue 

+19.5% / +38.5% / 

+500% 

Higher CSAT (0.9–1.6 

points) / higher 

retention (12–24 pp) / 

more customization 

revenue (8–13 pp) 

Innovation Speed 

7-month development 

time, 60 digital 

launches 

-41.7% / +300% 

Faster development (3–

7 months) / more 

launches (25–42) 

Source: [6, p. 117; 8, p. 126; 10, p. 104; 12, p. 118] 
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These advantages collectively position Haier as a digital transformation leader in 

the home appliance industry. Its success stems from three core choices: (1) building a 

unified platform (COSMOPlat) to integrate end-to-end value chains, (2) prioritizing 

customer-centric innovation (C2M, CIoT) over just internal efficiency, and (3) investing 

in skills development to overcome organizational and human resource barriers [6, p. 118]. 

For competitors like Midea and Whirlpool, Haier’s journey offers a blueprint for closing 

the digital gap—specifically, integrating fragmented digital tools into a cohesive 

ecosystem and aligning digital initiatives with customer needs [10, p. 105]. 
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CHAPTER 3 

 

STRATEGIES FOR LEVERAGING DIGITAL TRANSFORMATION TO 

ENHANCE EFFICIENCY 

 

Digital transformation has become a core driver of business efficiency in the global 

market, and Haier Group Corporation—headquartered in Qingdao City, Shandong 

Province, China—stands as a prominent example of successfully integrating digital 

strategies into its operations. This chapter focuses on three key strategies that 

organizations, including Haier, can adopt to leverage digital transformation for efficiency 

enhancement: leveraging emerging technologies, upskilling the workforce and fostering 

innovation culture, and aligning digital initiatives with business goals and market demands. 

Each strategy is analyzed with a focus on Haier’s practices, supported by data, 

visualizations, and academic references to validate their effectiveness. 

 

3.1 Leveraging Emerging Technologies such as AI, Blockchain, and Machine 

Learning to Drive Efficiency 

 

Emerging technologies—including artificial intelligence (AI), blockchain, and 

machine learning (ML)—are reshaping how businesses optimize operations, reduce costs, 

and improve output quality. For Haier, a multinational home appliance and consumer 

electronics manufacturer, the adoption of these technologies has been central to its 

transition from a traditional manufacturing firm to a "user-centric" digital ecosystem. This 

section examines how Haier has deployed AI, blockchain, and ML to enhance efficiency 

across its supply chain, production, and customer service segments. 

Artificial Intelligence (AI) in Operations Optimization 

AI enables businesses to automate repetitive tasks, analyze large datasets for 

actionable insights, and personalize user experiences—all of which directly boost 

efficiency. Haier has integrated AI into two critical areas: smart manufacturing and 

customer demand forecasting. 
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In smart manufacturing, Haier’s "COSMOPlat" industrial internet platform uses AI-

powered sensors and real-time data analytics to monitor production lines. These sensors 

track equipment performance, detect anomalies (e.g., machine wear or production delays), 

and trigger predictive maintenance—reducing unplanned downtime by preventing 

equipment failures before they occur. According to Haier’s 2023 Sustainability Report, 

AI-driven predictive maintenance has cut equipment downtime by 32% compared to 

traditional reactive maintenance models [16, p. 45]. Additionally, AI algorithms optimize 

production scheduling by aligning output with real-time demand, minimizing 

overproduction and reducing inventory costs. For example, in Haier’s Qingdao 

refrigeration factory, AI scheduling has reduced production lead times by 28%, from 15 

days to 11 days, by prioritizing orders based on customer delivery deadlines and raw 

material availability [16, p. 46]. 

In customer demand forecasting, Haier uses AI to analyze user data from its smart 

home devices (e.g., air conditioners, washing machines) and e-commerce platforms. This 

data includes user usage patterns, regional climate trends, and online search behaviors—

all of which are used to predict demand for specific products. For instance, AI models 

predict higher demand for energy-efficient air conditioners in southern China during 

summer months, allowing Haier to adjust production volumes in advance. This has 

reduced stockouts by 22% and excess inventory by 18%, as reported in a 2022 case study 

on Haier’s digital transformation [17, p. 78]. 

Blockchain for Supply Chain Transparency and Traceability 

Blockchain technology—characterized by its decentralized, immutable, and 

transparent nature—addresses inefficiencies in supply chains, such as information 

asymmetry, counterfeiting, and slow transaction verification. Haier has implemented 

blockchain to enhance transparency across its global supply chain, which spans over 160 

countries and involves thousands of suppliers. 

Haier’s blockchain-based supply chain platform allows all stakeholders—suppliers, 

manufacturers, distributors, and customers—to access real-time data on raw material 

sourcing, production progress, and product delivery. For example, when a supplier 

delivers steel (a key material for appliance casings) to Haier’s factory, the transaction is 
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recorded on the blockchain, including details such as the supplier’s name, material quality 

certifications, and delivery date. This eliminates manual record-keeping errors and reduces 

the time required to verify material authenticity by 70% [18, p. 121]. Additionally, 

blockchain helps Haier combat counterfeiting: each product is assigned a unique digital 

identifier (stored on the blockchain) that customers can scan to verify authenticity. This 

has reduced counterfeit Haier products in emerging markets (e.g., Southeast Asia) by 35% 

since 2021 [18, p. 123]. 

The impact of blockchain on supply chain efficiency is further illustrated by Haier’s 

reduction in order processing time. Before blockchain adoption, processing a cross-border 

supplier order required 5–7 days of manual document verification (e.g., invoices, shipping 

certificates). With blockchain, this process is automated and completed in 1–2 days, 

cutting administrative costs by 25% [18, p. 122]. 

Machine Learning (ML) for Quality Control and Personalization 

ML, a subset of AI, enables systems to learn from data and improve performance 

without explicit programming. Haier uses ML primarily for product quality control and 

personalized customer service—two areas where efficiency gains directly translate to 

customer satisfaction and cost savings. 

In quality control, Haier’s production lines are equipped with ML-powered 

computer vision systems that inspect finished products for defects (e.g., scratches on 

appliance surfaces, faulty wiring). These systems analyze thousands of product images per 

hour, identifying defects with 99.2% accuracy—far higher than the 85% accuracy of 

manual inspections [19, p. 89]. This has reduced the number of defective products reaching 

customers by 40% and cut the cost of rework (repairing defective products) by 33% [19, 

p. 90]. For example, in Haier’s washing machine factory, ML vision systems detect 

misaligned door hinges— a common defect that previously required manual rework. By 

catching this defect early, Haier saves approximately $2.1 million annually in rework costs 

[19, p. 91]. 

In customer service, ML powers Haier’s chatbots and personalized 

recommendation engines. The chatbots, deployed on Haier’s website and mobile app, 

handle 65% of routine customer queries (e.g., product troubleshooting, warranty claims) 
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24/7. This reduces the workload for human customer service representatives, who can 

focus on complex issues—cutting average response time for complex queries from 48 

hours to 12 hours [20, p. 56]. Additionally, ML recommendation engines analyze user data 

to suggest complementary products (e.g., recommending a dryer to a customer who 

purchased a washing machine). This has increased cross-selling revenue by 19% and 

improved customer retention rates by 14% [20, p. 57]. 

Data Visualization: Haier’s Efficiency Gains from Emerging Technologies.The 

following charts quantify Haier’s efficiency improvements from adopting AI, blockchain, 

and ML.  

 

Figure 3.1 - Changes in Key Indicators Post Technology Rollout 

 

Figure 3.2 - Cost Saving in Different Tech Fields 2020–2023 
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Key Findings from Technology Adoption 

The data above confirms that emerging technologies have delivered tangible 

efficiency gains for Haier. AI has been the most impactful, driving reductions in downtime, 

lead time, and stockouts while generating the highest cost savings (reaching $15.8 million 

in 2023). Blockchain has excelled in supply chain transparency, cutting order processing 

time by 70%, and ML has improved quality control accuracy and customer service 

response times. Together, these technologies have positioned Haier as a leader in digital 

manufacturing efficiency [16, p. 50; 4, p. 95]. 

 

3.2 Enhancing Digital Skills and Fostering a Culture of Innovation within the 

Workforce 

 

Digital transformation cannot succeed without a workforce equipped with digital 

skills and a culture that encourages innovation. Even the most advanced technologies fail 

to deliver value if employees lack the ability to use them or are resistant to change. Haier 

has addressed this challenge through two complementary approaches: implementing 

targeted digital upskilling programs and reshaping its organizational culture to prioritize 

innovation and user-centricity. This section explores these strategies, their implementation 

at Haier, and their impact on workforce efficiency. 

Digital Upskilling Programs: Building Technical Competence 

Haier’s upskilling initiatives are designed to bridge skill gaps across all employee 

levels—from factory workers to senior managers. The programs focus on three core skill 

areas: digital tool proficiency (e.g., using AI analytics platforms), data literacy (e.g., 

interpreting production data), and technology application (e.g., operating smart 

manufacturing equipment). These programs are delivered through a mix of in-house 

training, partnerships with educational institutions, and online learning platforms. 

Haier operates 12 "Digital Skill Centers" across its global manufacturing hubs, 

including its flagship center in Qingdao. These centers offer hands-on training with the 

same technologies used in Haier’s factories, such as COSMOPlat and AI-powered quality 

control systems. For example, factory workers attend 40-hour training modules on 



 

 

64 

operating AI sensors and troubleshooting ML vision systems. According to Haier’s 2023 

Human Resources Report, 92% of production line employees have completed at least one 

in-house digital training program, and 85% report feeling "confident" using digital tools 

in their daily work [21, p. 67]. 

To ensure its upskilling programs align with industry best practices, Haier has 

partnered with leading universities and technical institutions, including Tsinghua 

University (Beijing) and the Shandong University of Science and Technology. These 

partnerships result in customized curricula: for instance, Tsinghua University developed a 

6-month "Digital Leadership Program" for Haier’s middle managers, covering topics such 

as AI strategy and data-driven decision-making. Since 2020, over 500 managers have 

completed this program, and post-program assessments show a 40% improvement in their 

ability to lead digital initiatives [21, p. 69]. 

Haier’s proprietary online learning platform, "Haier Digital Academy," provides 

flexible, on-demand training for employees worldwide. The platform offers over 200 

courses, ranging from basic data analytics (for entry-level employees) to advanced 

blockchain applications (for supply chain managers). Employees can access courses via 

mobile devices, allowing them to learn during breaks or after work. In 2023, the platform 

recorded 1.2 million course enrollments, with an average completion rate of 78%—

significantly higher than the industry average of 60% for corporate online training [21, p. 

71]. 

Fostering an Innovation Culture: From "Top-Down" to "User-Centric" 

In addition to upskilling, Haier has transformed its organizational culture to 

encourage innovation and risk-taking. Traditional manufacturing cultures often prioritize 

standardization and hierarchy, which can stifle creativity. Haier has addressed this by 

adopting a "platform + micro-enterprise" model, which empowers small, cross-functional 

teams (called "micro-enterprises") to develop new products or services based on user 

needs. This model shifts decision-making from senior management to frontline employees, 

who are closer to customers and production processes. 

Each Haier micro-enterprise consists of 5–15 employees with diverse skills (e.g., 

engineering, marketing, data analysis) and operates as an independent unit with its own 
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budget and performance targets. Micro-enterprises are tasked with solving specific 

efficiency challenges: for example, one micro-enterprise was formed to reduce energy 

consumption in Haier’s refrigeration factories. Over 6 months, the team developed an AI-

powered energy management system that cut factory energy use by 15% [22, p. 83]. To 

incentivize innovation, micro-enterprises share in the profits generated by their projects: 

if a project exceeds performance targets, team members receive bonuses equal to 10–15% 

of the cost savings [22, p. 84]. 

Haier regularly hosts "User Innovation Workshops," where employees collaborate 

with customers to identify pain points and develop solutions. These workshops bring 

together factory workers, product designers, and end-users to discuss issues such as 

product usability or delivery delays. For example, in 2022, a workshop with rural Chinese 

customers revealed that Haier’s washing machines were not designed to handle large 

batches of laundry (common in rural households). A micro-enterprise was formed to 

redesign the machines, and the resulting "Rural-Series" washing machines increased sales 

in rural markets by 27% and reduced customer complaints by 31% [22, p. 86]. 

Haier’s innovation culture also includes a tolerance for failure—a critical factor in 

encouraging employees to experiment with new ideas. The company’s "Failure Review 

Process" treats unsuccessful projects as learning opportunities rather than mistakes. For 

example, if a micro-enterprise’s digital initiative fails to meet efficiency targets, the team 

presents a report to management explaining what went wrong and what they learned. This 

process has reduced employee fear of failure: in 2023, 76% of employees reported being 

"willing to propose new digital ideas," compared to 45% in 2019 (before the process was 

implemented) [22, p. 88]. Data Visualization: Impact of Upskilling and Innovation Culture 

The following charts illustrate the impact of Haier’s workforce strategies.  
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Figure 3.3 - Employee Digital Skills Proficiency and Innovation Output 2019- 2023  

 

Figure 3.4 - Micro-enterprises vs. Traditional Initiatives: Cost-Saving Efficiency 

Gains 

 

Key Outcomes of Workforce Strategies 

Haier’s upskilling and innovation culture initiatives have yielded significant results. 

Employee digital skill proficiency has more than doubled since 2019 (from 35% to 85%), 

and the number of new digital projects has increased sixfold (from 12 to 73). Most notably, 

micro-enterprises have outperformed traditional top-down initiatives in cost savings: in 

2023, micro-enterprises generated $9.5 million in savings, compared to $3.8 million from 
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top-down projects. This confirms that empowering employees to drive innovation leads to 

more impactful efficiency gains [21, p. 75; 22, p. 90]. 

 

3.3 Aligning Digital Transformation Initiatives with Business Goals and Market 

Demands 

 

Digital transformation initiatives often fail because they are driven by technology 

trends rather than business needs. For transformation to enhance efficiency, it must be 

closely aligned with a company’s core business goals (e.g., reducing costs, improving 

customer satisfaction) and evolving market demands (e.g., sustainability, personalized 

products). Haier has mastered this alignment by using a "goal-driven" approach to digital 

investment and a "market-responsive" model to adapt to customer needs. This section 

explores how Haier aligns its digital initiatives with business goals and market demands, 

and the efficiency benefits of this alignment. 

Aligning with Core Business Goals: A Data-Driven Prioritization Framework 

Haier’s digital transformation is guided by three overarching business goals: cost 

reduction, customer satisfaction improvement, and sustainability. The company uses a 

"Digital Initiative Prioritization Framework" to evaluate potential digital projects against 

these goals, ensuring resources are allocated to initiatives that deliver the highest value. 

The framework uses three key metrics to score each project: 

Expected cost savings: The projected reduction in operational costs (e.g., labor, 

inventory). 

Customer satisfaction impact: The expected improvement in customer feedback 

scores or retention rates. 

Sustainability contribution: The projected reduction in carbon emissions or energy 

use. 

Projects with a combined score above 80 (out of 100) are approved for immediate 

implementation, while those with scores below 50 are either revised or rejected. For 

example, in 2022, Haier evaluated two potential digital projects: a blockchain-based 

supplier verification system and a virtual reality (VR) product demonstration tool for 
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customers. The blockchain system scored 85 (high cost savings and sustainability benefits), 

while the VR tool scored 45 (low cost savings and minimal customer impact). The 

blockchain system was implemented, and it delivered $5.1 million in cost savings and 

reduced supply chain carbon emissions by 12% [23, p. 103]. 

Haier’s top business goal is reducing operational costs, and 60% of its digital 

initiatives are focused on this objective. One key initiative is the "AI-Powered Inventory 

Optimization System," which uses ML to predict demand and adjust inventory levels 

across Haier’s 50 global warehouses. Before the system was implemented in 2021, Haier 

maintained 15% excess inventory to avoid stockouts—tying up $230 million in working 

capital. The AI system reduced excess inventory to 7%, freeing up $108 million in working 

capital and cutting inventory holding costs by $12.5 million annually [23, p. 105]. 

Improving customer satisfaction is Haier’s second priority, and digital initiatives in 

this area focus on enhancing the post-purchase experience. Haier’s "Smart Service 

Platform"—launched in 2020—uses AI chatbots and real-time technician tracking to 

streamline product repairs. When a customer reports a faulty appliance, the AI chatbot first 

attempts to resolve the issue remotely (handling 40% of cases). If a technician is needed, 

the platform assigns the nearest available technician and provides the customer with a real-

time tracking link. This has reduced average repair time from 72 hours to 24 hours and 

increased customer satisfaction scores from 82/100 to 94/100 [23, p. 107]. 

As a signatory to the United Nations Global Compact, Haier aims to reduce its 

carbon footprint by 50% by 2030. Digital initiatives play a key role in this goal, 

particularly in manufacturing. Haier’s "Digital Carbon Management Platform" tracks 

energy use and carbon emissions across all its factories in real time. The platform uses AI 

to identify inefficiencies—for example, detecting that a factory in Guangzhou was using 

20% more energy than similar facilities. The platform recommended adjusting production 

schedules to avoid peak energy hours, and this change reduced the factory’s carbon 

emissions by 18% and energy costs by $3.2 million [23, p. 109]. 

Aligning with Market Demands: Responding to Customer and Industry Trends 

Market demands are constantly evolving, and Haier uses digital tools to monitor 

these trends and adapt its products and operations accordingly. Two key market trends 
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driving Haier’s digital transformation are the growing demand for smart home 

products and the shift toward circular economy practices (reusing and recycling products). 

The global smart home market is growing at 18% annually, and Haier has aligned 

its digital initiatives to capture this opportunity. In 2020, Haier launched the "Haier U+" 

smart home ecosystem, which connects all its smart devices (e.g., refrigerators, 

thermostats, security cameras) through a single app. The ecosystem uses AI to learn user 

habits—for example, adjusting the temperature of an air conditioner based on the user’s 

arrival time—and allows users to control devices via voice commands (integrated with 

Amazon Alexa and Google Assistant). To ensure the ecosystem meets customer needs, 

Haier collects real-time user feedback through the app and updates the AI algorithms 

monthly. As a result, Haier’s smart home product sales have grown from $1.2 billion in 

2020 to $3.8 billion in 2023, accounting for 25% of the company’s total revenue [24, p. 

131]. 

 

Figure 3.5 - Distribution of Haier's Digitalization Plan by Business Objectives 

2020-2023 

 

Consumers and regulators are increasingly demanding sustainable, recyclable 

products, and Haier has launched digital initiatives to support a circular economy. The 

"Haier Recycling Platform"—launched in 2021—allows customers to trade in old Haier 

appliances for discounts on new products. The platform uses blockchain to track the 
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recycling process: each traded-in appliance is assigned a digital ID, and customers can 

view how much of the appliance is recycled (e.g., 85% of a washing machine’s metal parts 

are reused). This transparency has increased trade-in rates by 60%, and Haier now sources 

30% of its raw materials from recycled appliances—reducing raw material costs by $8.7 

million annually [24, p. 133]. 

Data Visualization: Alignment of Digital Initiatives with Business Goals and 

Market Demands 

The following charts illustrate how Haier’s digital initiatives align with its business 

goals and market demands.  

 

Figure 3.6 - Haier's smart home product sales volume and recycled material usage 

2020-2023 

 

Key Benefits of Alignment 

Aligning digital initiatives with business goals and market demands has ensured 

Haier’s transformation delivers measurable value. By prioritizing cost reduction initiatives, 

Haier has freed up over $200 million in working capital since 2020. Aligning with 

customer satisfaction goals has increased customer retention rates by 18%, and aligning 

with sustainability and smart home trends has opened new revenue streams (e.g., $3.8 

billion in smart home sales). This alignment has also reduced the failure rate of Haier’s 

digital initiatives from 35% in 2019 to 12% in 2023 [23, p. 110; 24, p. 135]. 
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CONCLUSIONS 

 

This thesis has systematically explored the theoretical framework of digital 

transformation (DT) and its impact on business efficiency, with a focus on Haier Group as 

a paradigmatic case study in the global home appliance manufacturing industry. Through 

an in-depth analysis of Haier’s decade-long digital journey, this research has validated key 

theoretical perspectives, identified actionable pathways for efficiency enhancement, and 

drawn implications for enterprises embarking on similar transformation efforts. This 

conclusion synthesizes the core findings, highlights theoretical and practical contributions, 

acknowledges limitations, and proposes directions for future research. 

First, the research confirms that digital transformation is a multidimensional, 

evolutionary process rather than a one-time technological upgrade. As defined in Chapter 

1, DT encompasses five interrelated dimensions—strategic alignment, business value 

creation, operational efficiency, user experience, and technical capability—and Haier’s 

journey vividly illustrates how progress across these dimensions reinforces holistic 

efficiency gains. From its initial phase of operational digitization (2012–2016) to the 

current phase of intelligent transformation (2021–present), Haier’s focus shifted from 

automating isolated tasks (e.g., ERP implementation) to building integrated ecosystems 

(e.g., COSMOPlat, Haier U+ smart home platform). This evolution aligns with the 

theoretical assertion that DT requires reimagining business models, not just optimizing 

processes, and it resulted in tangible outcomes: an 82% reduction in production lead time 

(from 45 days in 2012 to 8 days in 2023), a 126% improvement in inventory turnover ratio 

(from 4.2 to 9.5), and a 155% increase in operating profit margin (from 4.5% to 11.5%). 

Second, the study validates the explanatory power of four foundational theories in 

the DT context. Strategic change theory is reflected in Haier’s shift from a hierarchical 

structure to a “platform + micro-enterprise” model, which enabled agility in responding to 

digital-era demands. The Resource-Based View (RBV) is exemplified by COSMOPlat, 

which emerged as a VRIN (valuable, rare, inimitable, non-substitutable) resource—

integrating data from manufacturing, supply chains, and customers to enable mass 

customization that competitors like Midea and Whirlpool have struggled to replicate. 
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Dynamic capabilities theory is demonstrated by Haier’s rapid reconfiguration of 

production lines during COVID-19 (converting textile factories to make medical supplies 

in 3 days), while stakeholder theory is evident in Haier’s balance of interests: smart home 

solutions improved customer satisfaction (CSAT score rose from 7.2 to 9.2), digital tools 

empowered employees (85% proficiency in IoT tools by 2023), and blockchain-enabled 

supply chains benefited suppliers (70% faster order verification). 

Third, the mechanism linking DT to efficiency operates through three direct 

pathways, moderated by organizational and contextual factors. Process automation (e.g., 

RPA in inventory management) eliminated manual errors and silos; data-driven decision-

making (e.g., AI demand forecasting with 92% accuracy) reduced response times to 

market changes; and personalization (e.g., C2M customization) boosted customer loyalty 

(retention rate increased from 35% to 72%). These pathways were strengthened by 

enabling factors: leadership commitment (consistent R&D investment of $1.8 billion in 

2022), an innovation culture (micro-enterprises generating $9.5 million in cost savings in 

2023), and robust infrastructure (hybrid cloud with 99.99% uptime). Conversely, 

challenges such as legacy system integration and employee resistance were mitigated 

through phased implementation and upskilling programs, underscoring that DT success 

depends on managing technological, organizational, and human factors in tandem. 

Finally, comparative analysis reveals Haier’s industry-leading position. Against 

global benchmarks and competitors (Midea, Whirlpool), Haier outperformed in all key 

metrics: it was the only firm to reach Level 4 (Transformational) digital maturity, its 

production lead time was 55.6% shorter than the industry average, and its revenue from 

digital-enabled products (35% in 2023) was 337.5% higher than the global average. This 

gap stems from Haier’s focus on ecosystem integration (unlike Midea’s siloed M.IoT) and 

customer-centricity (unlike Whirlpool’s internal efficiency focus), offering a blueprint for 

other manufacturers. 

Theoretically, this research extends DT literature by refining the multidimensional 

framework of DT and validating its application in manufacturing. It also integrates four 

theories into a cohesive conceptual model (Figure 1.1), demonstrating how they 

complement rather than compete in explaining DT outcomes—addressing a gap in prior 
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studies that often focus on single theories. Practically, the findings offer actionable 

strategies for enterprises: leveraging emerging technologies (AI for predictive 

maintenance, blockchain for transparency), upskilling workforces (blended learning like 

Haier Digital Academy), and aligning DT with business goals (prioritizing projects with 

high cost-saving and customer impact). For policymakers, the study highlights the need to 

support infrastructure development in emerging markets (e.g., 5G for IoT connectivity) to 

facilitate global DT adoption. 

This study has limitations. First, it focuses on a single firm (Haier), so findings may 

not be directly generalizable to small and medium-sized enterprises (SMEs) or service 

industries. Second, it relies primarily on secondary data (annual reports, case studies); 

future research could use primary data (interviews with Haier employees) to explore 

micro-level dynamics. Third, it does not address long-term sustainability risks of DT (e.g., 

AI bias, cyber threats), which merit further investigation. 

Future research could explore three directions: comparing DT trajectories across 

industries (e.g., manufacturing vs. healthcare) to identify context-specific barriers; 

examining the role of AI ethics in DT efficiency; and investigating how SMEs can adopt 

scaled-down DT models (e.g., cloud-based ERP) given resource constraints. Additionally, 

as the smart home and circular economy trends evolve, studying how DT adapts to these 

shifts will provide timely insights. 

Digital transformation is no longer optional but essential for enterprises to thrive in 

the fourth industrial revolution. Haier’s journey demonstrates that DT is a holistic, long-

term endeavor—one that requires aligning technology with strategy, empowering 

employees, and prioritizing stakeholders. By leveraging DT to redefine efficiency (from 

cost-cutting to value creation), Haier has not only enhanced its own competitiveness but 

also set a standard for the global manufacturing industry. As technology advances, the 

principles identified in this study—multidimensionality, theory integration, and 

stakeholder alignment—will remain critical for enterprises seeking to turn DT into a 

sustainable efficiency driver. 

       15.10.25                        
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