
ISSN(Online): 2705-053X

Lecture Notes in Education, Arts, Management and Social Science
2025 Volume 3,  Issue 5

-81-

Quality Management and Innovation in Smartphone 
R&D—Lessons from the Industrial Revolution

Copyright: © 2025 Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 

Junhan Wang
Xi’an Jiaotong-Liverpool University, Xi’an 215400, Shaanxi, China

License (CC BY 4.0), permitting distribution and reproduction in any medium, provided the original work is cited.

Abstract: The purpose of this article is to investigate the successful implementation of Total Quality Management (TQM) 
and Quality Assurance (QA) across a number of departments and historical circumstances. During the initial stages of product 
design, the Research and Development (R&D) department plays a crucial role in aligning technological innovation with user 
requirements. This is emphasised in the first section, which highlights the pivotal function of the R&D department within the 
high-tech industry, specifically in the smartphone domain. This highlights the excellent collaboration that exists with the quality 
assurance department in order to improve product quality through continuous input. The second section investigates the ways in 
which the First Industrial Revolution improved product quality, particularly with regard to manufacturing uniformity, efficiency, 
and standardisation. Additionally, it assesses the impact that this historical movement had on the concept of quality management. 
An examination of the three primary challenges that China’s manufacturing industry is facing in the process of implementing 
Total Quality Management is presented in the third part. These challenges are cultural impediments, reluctance to change, and 
an inadequate amount of leadership that is focused on quality. In order to address these concerns, it proposes potential solutions, 
which include the cultivation of leaders who are committed to quality, cultural flexibility, and change management. 

The grasp of quality management techniques is improved as a result of these insights, and theoretical guidance is provided 
for the implementation of quality management in a variety of cultural and industrial situations. The historical framework, in 
particular the First Industrial Revolution and the cultural characteristics of Chinese manufacturing, serves as a vital foundation 
for the subsequent adoption of quality management. 
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innovation; Lean production
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1. Introduction
Quality Management (QM) has become an essential component in modern manufacturing, as it has become an essential 
component in guaranteeing product superiority and ongoing competitiveness. One of the most fundamental strategic 
challenges that multinational organisations like Company X face is the establishment of difference in a market that is 
extremely competitive through the provision of superior product quality. The company X is getting ready to launch a 
brand new foldable smartphone with the intention of making it the foldable smartphone of the highest quality available 
anywhere in the world. For the purpose of accomplishing this strategic objective, it is of the utmost importance to 
determine which department is specifically tasked with the responsibility of enhancing product quality, particularly from 
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the perspective of Quality Management. 
The various theories and models of quality management provide a comprehensive basis for understanding the ways 

in which businesses can enhance the quality of their products. Within the framework of Juran’s Quality Trilogy, it is 
emphasised that quality management is comprised of three key components: quality planning, quality control, and quality 
improvement. The Research and Development (R&D) department is an essential component of industries that are driven by 
technological advancements. The research and development department is tasked with the responsibility of conceptualising 
and manufacturing a product that is in line with the trends in the market and satisfies the expectations of users in terms 
of functionality, usability, and durability. This department is accountable for both the development of new ideas and the 
continuous improvement of quality through the implementation of technological advancements. The “zero defects” notion 
that Crosby proposed places a focus on the fact that quality must be included into the product from the very beginning, 
rather than being evaluated in future phases. This aligns with the purpose of Company X, which is to ensure that the 
research and development department plays a significant role in ensuring quality control from the design stage forward. 

On the other hand, the mechanisation of industry is what drove the First Industrial Revolution, which resulted in a 
significant improvement in product quality. Product uniformity and precision were both improved as a result of the shift 
from human labour to mechanised production, which not only increased efficiency but also improved efficiency. It is 
possible to have a better understanding of the processes of quality control in manufacturing and the impact that technical 
advancement has had on product reliability and standardisation by conducting an examination of quality management 
techniques that were implemented during the Industrial Revolution. Manufacturing became more standardised, human 
error was reduced, and overall product quality improved as a result of the introduction of machinery. 

The implementation of Total Quality Management (TQM) in Chinese manufacturing companies presents a number 
of challenges, including cultural barriers, resistance to change, and a lack of leadership that is focused on quality. 
Not only does the successful implementation of Total Quality Management (TQM) depend on the improvement of 
technical and managerial aspects, but it also depends on the adaptation to a variety of cultural contexts and management 
frameworks. The hierarchical structure that is prominent in Chinese companies can be a source of resistance to change, 
and the lack of leadership can be a barrier to the comprehensive implementation of long-term quality management goals. 
We will be able to examine quality management systems that are better suitable for the production environment in China 
if we first investigate these concerns for ourselves. 

Within the context of Quality Management theories, this study will investigate how Company X might achieve 
quality leadership in the smartphone industry by selecting the appropriate departments, developing innovative products, 
and employing management strategies that are effective. In addition to this, it will analyse the substantial challenges that 
Chinese manufacturing companies face when attempting to implement Total Quality Management (TQM), as well as the 
impact that the First Industrial Revolution had on the improvement of product quality.

2. R&d department and quality assurance department
2.1. Rationale for Choosing the Research and Development Department
The research and development department is an essential component in the beginning stages of product creation, 
particularly in a sector that is driven by technological advancements such as the smartphone industry. In accordance 
with Juran’s[1] Quality Trilogy, the step of quality planning involves determining who the customers are and what their 
requirements are. Creating the foldable smartphone of the finest quality in the world is a goal for Company X, which 
implies that the company must establish benchmark standards in both technological innovation and user experience. 
These are jobs that are best suited for research and development. The task of conceptualising and developing a product 
that is not only technologically advanced but also satisfies the unique requirements of its customers in terms of 
functionality, usability, and durability falls under the purview of this department[2].

 Places an emphasis on the fact that quality should be included into the product from the very beginning rather than 
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being checked[3]. In order to ensure that the design of the smartphone does not suffer from the typical issues that are 
associated with folding technology, such as screen creases or hinges that do not survive for an extended period of time, 
the research and development department may incorporate quality control into the design process[4].

2.2. Supporting Role of the Quality Assurance Department
A book written by Crosby[5] in 1987 titled “The Absolutes of Quality Management.” According to this theory, quality is 
achieved by conforming to standards. The quality assurance team ensures that the smartphone not only functions and 
appears as R&D predicted it would, but also satisfies the requirements of international standards and the preferences 
of customers. In accordance with Crosby’s slogan of “zero defects,” this includes exhaustive testing phases in which 
prototypes are put through a wide variety of scenarios to ensure that they function properly and are dependable [6].

 The System of Profound Knowledge developed by Deming[7]. A paradigm that promotes a transformative 
knowledge of processes and the capacities they possess is provided here. The Quality Assurance department guarantees 
that the insights gained from testing phases lead to changes in the product design and development process by utilising 
continuous feedback loops with the Research and Development department. This helps to cultivate a culture of 
continuous improvement, which is very important for achieving high quality[8]. 

While Research and Development (R&D) is in charge of the design and innovation processes, the integration of 
these processes with Quality Assurance (QA) guarantees that the product is not only innovative in terms of technology 
but also of the highest possible quality[9]. Additionally, departments such as Marketing and Customer Service should 
regularly inform R&D and QA about user feedback and market trends. This will make it easier for incremental 
improvements to be made throughout the product lifecycle.

Figure 1. Schematic diagram of smart phone R&D process

3. The First Industrial Revolution and the improvement of product quality
The First Industrial Revolution, which started in the latter half of the 18th century, was a dramatic transition away from 
production that relied on manual labour and towards industry that relied on machines[10]. The character of production 
in industries such as textiles, iron, and other sectors was radically altered as a result of this shift, which began in 
Britain and then extended around the globe. When the impact on product quality is examined via the lens of Quality 
Management theories and historical industrial outcomes, it is discovered that there has been an overall improvement in 
product quality[11]. This is primarily attributable to increased consistency and efficiency, as well as the capacity to satisfy 
expanding consumer needs with improved products that are standardised. 

3.1. A greater degree of uniformity and standardisation 
According to Schwab [12], one of the most notable advantages that the First Industrial Revolution brought about was an 
increase in the consistency of product output of the manufacturing process. In contrast to human labourers, machines 
are able to carry out repetitive operations with a high degree of precision and with just a small amount of variance. W. 
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Edwards Deming’s [7] emphasis on minimising variance in manufacturing processes highlights the significance of this 
reduction in variability in quality management. This reduction in variability is crucial in quality management. Products 
became more homogeneous as a result of the introduction of machines, dimensions were able to be controlled with more 
precision, and as a consequence, the overall reliability of manufactured items had grown. In the textile business, for 
instance, mechanised looms were able to make fabrics that were extremely constant in terms of width, thread count, and 
quality. This was something that was practically difficult to achieve through hand weaving. 

3.2. Increased productivity and quality assurance in the manufacturing process
Increased Productivity and Quality Assurance in the Manufacturing Process 

An additional major gain in efficiency was brought about as a result of the mechanisation of industrial operations. 
The increased efficiency not only sped up the production process, but it also made it possible to better allocate resources 
so that they could be focused on quality control. As a result of the invention of machines such as the steam engine and 
mechanised looms, it became possible to manufacture a greater quantity of items in a shorter amount of time and with a 
minimal number of mistakes throughout the production phase. The planning and control phases became more predictable 
within the context of Joseph Juran’s [1] Quality Trilogy. This made it possible for manufacturers to plan for quality from 
the very beginning of the manufacturing process and to maintain quality control throughout the entire process without as 
many interruptions as they would have had with human labour. 

3.3. Innovation in technological capabilities and the adaptation of skills 
Following the transition from manual labour to machine labour, there was a corresponding shift in the skills that workers 
required in order to be successful. Consequently, this resulted in a workforce that was more specialised and possessed 
abilities that were more suited to supervise and maintain complex machinery and equipment. Continuous advances in 
machine reliability and product quality have been brought about as a result of the development of new machine tools and 
the advent of engineering as a discipline at the same time. The continual improvement of these machines has resulted in 
an even larger improvement in product quality. This is because producers are increasingly able to rely on technology to 
carry out difficult jobs with a higher degree of accuracy. 

3.4. instances from Industry Textile Industry
The spinning jenny and the power loom are great instances where machine labour not only increased the output but also 
ensured that each batch of fabric met quality requirements that were previously unreachable with manual spinning. 

Iron Industry: During the Industrial Revolution, advances in the puddling process made it possible to produce bar 
iron without the use of charcoal. This resulted in a product that was more consistent and of higher quality, making it 
acceptable for use in more recent constructions that were more demanding, such as trains and equipment.

Figure 2. Cotton textile prices and Industrial revolution
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3.5. Theoretical Frameworks of Economics That Support Quality Improvement 
From an economic point of view, Adam Smith’s concept of the division of labour, which was made easier by machines, 
resulted in increased output and improved quality of the items that were created. Workers were able to become very 
skilled at specific professions through the process of specialisation, which resulted in a reduction in errors and an overall 
improvement in the quality of the work. 

  Despite the fact that the First Industrial Revolution undoubtedly brought about difficulties, such as initial declines 
in skilled talents, the long-term effects on product quality were largely beneficial. This was the case despite the fact that 
the problems were certainly present. When people began employing machines rather than people, industrial processes 
became more consistent, efficient, and standardised in ways that had never been seen before. This was a first of its kind. 
Individuals that possess these characteristics are at the core of contemporary quality management. According to the 
fundamental principles of quality management and control, it is evident that the First Industrial Revolution resulted in an 
overall improvement in the quality of the products that were produced.

Figure 3. Comparison of product quality before and after the First Industrial Revolution

4. Three barriers to implementing TQM
There are three primary obstacles that must be overcome in order to successfully adopt Total Quality Management 
(TQM) in Chinese manufacturing companies: Cultural hurdles, aversion to change, and a lack of leadership that is 
focused on quality made up the first three factors. 

4.1. Barriers of a Cultural Nature 
Cultural elements have a significant influence on the way in which organisations operate and the behaviour of their 
personnel in every aspect. According to Niu and Fan[13], the typical hierarchical structure that is associated with 
Chinese enterprises can make it challenging to implement Total Quality Management (TQM) in China. Management 
methods that involve everyone and give people power at all levels are required by Total Quality Management (TQM). 
Considering that Chinese organisations typically make decisions from the top down, this may be difficult to execute 
in Chinese companies. As a result of the fact that a collectivist culture places a strong emphasis on maintaining peace 
and avoiding conflict, employees could be reluctant to point out errors or suggest improvements, both of which are 
essential components of the TQM’s continuous improvement aspect. It is possible for us to have a better understanding 
of this difficulty by referring to Hofstede’s cultural dimensions theory[14]. This theory demonstrates that Chinese culture 
has a significant power imbalance and that individuals are less prone to criticise authority. Open communication and 
collaborative problem-solving are essential components of Total Quality Management (TQM), yet this cultural feature 
has the potential to impede both of those aspects. In some Chinese manufacturing companies, for instance, there has 
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been a lack of desire to challenge the existing quo and disclose quality problems higher up the chain, which has led to 
major quality failures. These failures are in direct opposition to the fundamental principles of Total Quality Management 
(TQM). 

4.2. Defiance in the Face of Change 
One of the most prevalent challenges that arises when implementing new management techniques is resistance to 
change. However, this resistance is especially obvious when it comes to Total Quality Management (TQM) in China 
due to the rapidly growing economy and manufacturing sector of the country. Traditional techniques that are centred 
on production may cause employees and management to view Total Quality Management’s (TQM) emphasis on the 
customer and the process as a threat to the methods that are currently being employed and to their own job security[15]. 

The most common causes of resistance are a lack of knowledge about the advantages of total quality management 
(TQM) and a fear of the unknown. This fear can be made even more severe by inadequate training and communication. 
The transition from manufacturing that was centred on quantity to processes that were focused on quality, for instance 
in the Chinese automobile industry, required significant changes in the culture of the organisation as well as the ways in 
which people thought. A great number of companies struggled with this. 

4.3. An absence of leadership that is focused on quality 
It is essential to have sound direction in order for TQM projects to be successful. Because there are not enough capable 
leaders in many Chinese plants, it is difficult to instill an attitude of quality control in the workforce. Leaders may not 
completely commit to the long-term aims of Total Quality Management (TQM) in order to concentrate on short-term 
financial rewards. There is a possibility that individuals at lower levels within the business do not have a complete 
dedication to quality, which can lead to the implementation of TQM methods without a well-established commitment to 
quality at all levels[16]. 

The problem that leaders face is discussed in Deming’s 14 Points for Management [7]. These leaders need to 
eliminate fear in the workplace and make it easier for employees to communicate with one another across divisions. 
Putting Total Quality Management (TQM) into practice has frequently been unsuccessful because Chinese leaders have 
failed to demonstrate a positive example or to make quality an essential component of the business plan. The manner 
in which certain Chinese electronic companies handled foreign recalls and damage to their brand image is a good 
example of this. These companies failed to prioritise quality over production targets, which resulted in quality being 
compromised. 

It is necessary to solve these issues in order to successfully adopt Total Quality Management (TQM) in Chinese 
manufacturing businesses. This can be accomplished through cultural adaptation, change management methods, and 
the cultivation of leadership that actively promotes quality. Chinese businesses have the ability to employ Total Quality 
Management (TQM) to not only improve the quality of their products but also to boost their competitive position in the 
global market if they are able to overcome these barriers.

 Figure 4. Challenges of TQM in China’s manufacturing industry
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5. Conclusion
In smartphone R&D, integrating R&D and QA departments is critical to embedding quality into innovation, aligning 
with Juran’s and Crosby’s theories. The First Industrial Revolution’s lessons on standardization and efficiency remain 
relevant, while Chinese manufacturers must address cultural barriers, resistance to change, and quality-focused 
leadership gaps to implement TQM effectively. These insights guide quality management in dynamic technological and 
cultural contexts.
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