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Abstract – The rise of digital technologies, automation, and robotics is causing a significant upheaval in the diamond business, 

which has historically been characterized by its craftsmanship and labor-intensive procedures. This study looks at how 

innovations like automated cutting machines, blockchain for supply chain transparency, and AI-powered sorting are 

transforming the business. These technologies increase accuracy, efficiency, and cost savings, but they also raise serious concerns 

about labor adaptation, job security, and organizational culture This study evaluates managers', employees', and industry 

leaders' opinions of automation adoption through exploratory research, case studies, and survey-based analysis. The results 

show that although automation increases efficiency, lowers operating costs, and improves precision, it also presents issues with 

worker resistance to change, job displacement, and skill transformation. The study also identifies tactics used by businesses to 

deal with ethical issues, personnel upskilling, and organizational adaptation to digital transformation. Through the use of 

descriptive and inferential statistical analysis, this study sheds light on labor readiness, industry-wide changes, and the level of 

automation adoption. The study adds to the larger conversation on how conventional businesses may use technology while 

preserving long-term job trends. In managing the shift to a more technologically advanced yet human-centered diamond 

business, the findings provide insightful advice for stakeholders, policymakers, and industry executives. 
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I. INTRODUCTION  
 

Background and history of diamond industries: 

From ancient customs to a highly advanced global market 

driven by technology, automation, and digital change, the 

diamond industry has a long and fascinating history, 

spanning centuries. 

 

 Early discovery and ancient use (before 1000 AD): 
During the 4th century BC, diamonds were discovered 

in India and mostly used as status and religious icons. 

Along the Silk Road, early traders brought Indian 

jewels to Europe and Persia. 

 The rise of diamond mining (1000–1700s): By the 

15th century, diamonds were in great demand among 

European noble families, especially after the 1477 gift 

of the first known diamond engagement ring to Mary 

of Burgundy by Archduke Maximilian of Austria. India 

continued to be the only source of diamonds in the 

globe until the early 1700s. In the 18th century, Brazil 

overtook India as a significant supplier of diamonds 

when production fell. 

 The South African diamond boom (1000s-early 

1900s): The discovery of diamonds in Kimberley, 

South Africa, in 1867 marked the beginning of the 

modern diamond industry. Large-scale mining 

operations followed, until in 1888 Cecil Rhodes 

founded De Beers, which controlled the diamond 

market for more than a century. The industry 

transformed and diamonds became more accessible 

with the introduction of the Kimberley process and 

industrial diamond cutting techniques. 

 The role of marketing and the “A Diamond is 

Forever” campaign (1900s-1950s): Due to decreasing 

demand, the diamond industry suffered during the 

Great Depression in the 1930s. De Beers started the 

well-known "A diamond is forever" campaign in 1947, 

associating diamonds with eternity, marriage, and love. 

The strategy raised demand worldwide by establishing 

diamonds as the ultimate romantic symbol. 

 Industrialization and technological advancements 

(1950s-1990s): Technology for cutting and polishing 

diamonds advanced in the middle of the 20th century, 

improving yield and precision. General Electric 

produced the first lab-grown diamond for industrial use 

in 1954, which marked the beginning of the rise of 

synthetic diamonds. De Beers monopoly was broken 

when new diamond sources were found in Australia, 

Canada, and Russia. To eliminate conflict diamonds, 

sometimes known as "blood diamonds," the Kimberley 

Process Certification Scheme (KPCS) was established 

in 2003. 

 Digital transformation and the modern industry 

(2000s-present): Automation, robots, Blockchain, and 

artificial intelligence (AI) revolutionized diamond 

mining, sorting, cutting, and trade in the twenty-first 

century. Lab-grown diamonds gained popularity as a 

sustainable and ethical alternative for diamonds that 

are mined. Transparency in diamond sourcing and 

trading is ensured by Blockchain technology, such as 

found in De Beers' Tracr platform. Traditional manual 

grading is being replaced by AI-powered grading 

systems, such as those from Sarine Technologies. The 

purchasing and selling of diamonds are changing 
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because of the growth of e-commerce and the digital 

marketplace.  

 Future trends in the diamond industry: The ongoing 

development of AI and automation in diamond 

processing. Environmental issues have led to a trend 

toward lab-grown diamonds. Blockchain based 

transparency to get rid of diamond disputes and fraud. 

Increased efficiency with the use of robotics in sorting 

and precision cutting. 

 Importance of digital transformation in diamond 

industry: The diamond industry is not an exception to 

how the digital revolution has drastically changed 

industries around the world. Many aspects of the 

diamond value chain, including mining, sorting, 

cutting, polishing, and quality control, have been 

transformed by the incorporation of automation and 

robotics. In addition to improving production, 

accuracy, and efficiency, these technical developments 

have significantly altered the organizational culture of 

diamond firms. 

 

Workforce dynamics, job duties, and business strategy have 

changed because of the introduction of automated 

machinery, AI-driven sorting systems, and robotic cutting 

technologies, which have changed traditional workflows. 

Employees are required to adapt to new skill sets, digital 

tools, automated decision-making processes, influencing 

workplace behavior, teamwork, and overall business 

agility. 

 

Additionally, data-driven decision-making has been made 

possible by digital transformation, which minimizes human 

error and maximizes resource use. But there are drawbacks 

as well, like opposition to change, job displacement, and 

ethical concerns over automation's effect on employment. 

 

 

Automation and Robotics in the Diamond Industry: 

The integration of automation, robotics, artificial 

intelligence (AI), and Blockchain 

technology have significantly changed the diamond 

industry. Traditional mining, sorting, cutting, and trading 

procedures have been transformed by these developments, 

resulting in increased accuracy, efficiency, and cost 

savings. The industry's productivity and sustainability have 

greatly increased because of the transition from labor-

intensive processes to technologically driven solutions. 

 

The use of AI-powered diamond analysis and grading 

systems is one of the most important trends in the sector. AI 

makes it possible for machines to scan and assess diamonds 

more quickly and precisely than humans can. To ensure 

uniformity and get rid of human bias, machine learning 

algorithms automate grading, optimize cutting strategies, 

and forecast market demand. Furthermore, robotics has 

transformed the cutting and polishing of diamonds using 

precise machines and robotic arms, which lower human 

error and improve the overall quality of completed 

diamonds. In just a few seconds, automated sorting devices 

with X-ray and optical sensors can categorize diamonds 

according to their properties, streamlining what was once a 

slow and error-prone manual process. 

 

Blockchain technology is another innovation in the 

diamond sector that has enhanced supply chain 

transparency and traceability. With their Tracr platform, 

companies such as De Beers have been at the forefront of 

using Blockchain technology to monitor diamonds from the 

mine to the market. This innovation gives customers 

verifiable proof of authenticity, ensures ethical sourcing, 

and stops the circulation of conflict diamonds. By 

decreasing the need for middlemen and boosting buyer-

seller confidence, Blockchain has also helped digital 

trading platforms develop. 

 

The transition from traditional to modern diamond 

processing methods demonstrates the benefits of 

automation. Diamond mining used to be a labor-intensive 

operation that involved manual extraction and sorting 

procedures that were prone to inefficiencies. These days, 

diamond extraction is more accurate and economical thanks 

to AI-driven drilling methods and self-sufficient mining 

equipment. Similarly, robotic laser cutting robots have 

replaced skilled artisans in the diamond cutting and 

polishing process, increasing precision and decreasing 

waste. Traditional manual evaluation has also been replaced 

using AI-based grading systems, which provide a uniform 

and objective appraisal of diamond quality. Additionally, 

trading has moved to safe online markets, which allow for 

smooth transactions and Blockchain verification, from face-

to-face talks and physical exchanges. 

 

The diamond industry is clearly affected by automation and 

robotics in terms of accuracy, cost savings, and efficiency. 

Diamonds are processed by automated methods far more 

quickly than by hand, cutting down on production time and 

increasing supply chain effectiveness. Optimized cutting 

methods enhance diamond yield while minimizing material 

waste and a decrease in manpower dependency results in 

cheaper operating costs. Significant advancements have 

also been made in precision, as AI-driven grading systems 

and robotic cutting guarantee that diamonds are processed 

with previously unheard-of uniformity and accuracy. 

  

Impact on workforce and organizational culture: 

The diamond industry's worker dynamics and 

organizational culture have undergone tremendous changes 

because of the integration of automation, robotics, and 

digital transformation. Although these technological 

developments have increased productivity, decreased 

expenses, and improved accuracy, they have also changed 

the nature of work, necessitated the acquisition of new 

skills, and raised ethical and employee adaptation issues. To 

ensure a seamless shift from traditional labor-intensive 

operations to digital driven processes, companies in the 

diamond industry must proactively handle these changes. 

The way that responsibilities and skill requirements are 

evolving because of automation is among its most 

noticeable effects. Robotic precision tools and AI-driven 

systems are replacing traditional jobs like graders, sorters, 
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and manual diamond cutters. Employees must therefore 

learn new technological skills to operate, maintain, and 

program these complex systems. 

 

Expertise in fields like Blockchain security, data analytics, 

robotic process automation (RPA), and machine learning is 

currently required by the industry. Workers need to be 

trained to use Blockchain-based verification systems, 

automated cutting machines, and AI-powered grading tools 

rather than depending solely on craftsmanship. Because 

businesses need to make sure that their workforce stays 

relevant in a quickly changing technological context, this 

trend has increased demand for training and development 

programs. 

 

Even with these developments, the diamond business still 

faces significant obstacles from reluctance to change. 

Automation is seen by many workers as a danger to job 

security and workplace stability, particularly by those who 

are used to traditional ways. Employee anxiety and worry 

may result from the change to digitalization, which may 

make them reluctant to embrace new technologies. Fear of 

redundancy, worries about job displacement, and a lack of 

knowledge about the advantages of automation are 

frequently the main causes of resistance. Organizations 

must use effective adaptation measures, such as retraining 

employees, communicating clearly about technology 

integration, and encouraging an innovative culture, to 

overcome this. Employers who actively involve staff 

members in digital transformation projects can allay 

anxieties and foster a culture where technology is viewed as 

a tool rather than a threat. 

 

How well companies move toward automation is greatly 

influenced by how their employees view the digital 

transformation. Employees who regard automation as a 

chance to advance their careers and increase productivity 

are more likely to adjust than those who see it as a substitute 

for human labor. To make sure those workers feel 

appreciated and included in the transformation process, 

transparent communication, leadership support, and 

inclusive decision-making are crucial. Businesses that 

foster a culture of ongoing education and skill improvement 

have a better chance of retaining staff support and 

productivity during transitions. To help its employees 

adjust to AI and Blockchain-based monitoring systems, De 

Beers, for instance, has put in place structured digital 

training programs. This ensures that workers stay motivated 

and proficient in an automated setting. 

  

However, automation also brings up moral questions, 

especially when it comes to job displacement. Many 

traditional occupations in the diamond business are at risk 

of becoming obsolete as manual activities are replaced by 

AI-driven grading, robotic cutting, and Blockchain 

verification. Automation can result in job losses, salary 

reductions, and social problems in areas that depend 

significantly on diamond mining and processing, even 

while it also boosts efficiency and lowers prices. The 

emergence of robotic cutting and AI-powered sorting may 

result in a major loss of workers in nations with significant, 

labor-intensive diamond cutting industries, such as India 

and Botswana. Ethical concerns center on how businesses 

might strike a balance between social responsibility and 

technical advancement while making sure that displaced 

people receive financial assistance, retraining possibilities, 

and alternative employment prospects. 

 

Businesses must implement responsible automation 

techniques, in which technology enhances human labor 

rather than totally replacing it, to lessen these difficulties. 

To create laws that uphold workers' rights, encourage 

ethical hiring practices, and offer training opportunities to 

assist workers in assuming new positions, governments and 

business executives must work together. Sarine 

Technologies, for instance, has developed hybrid models 

that allow for a gradual transition to automation without 

causing sudden job losses by using AI to support human 

graders rather than replace them. 

 

Automation has a significant effect on organizational 

culture and worker dynamics in the diamond sector. While 

technological innovations increase productivity and 

accuracy, they often lead to problems with the workforce, 

opposition to change, and ethical dilemmas. Businesses will 

be better prepared for these changes if they place a high 

priority on reskilling, open communication, and responsible 

automation techniques. The capacity to combine 

technological innovation with human expertise will be 

crucial to long-term success as the sector continues to be 

reshaped by digitalization. 

  

II. LITERATURE REVIEW 
  

AI-Guided Defect Detection in Diamond Growth: 

Mekala et al. (2024) introduced AI-driven techniques to 

detect defects during single crystal diamond growth. Their 

semantic segmentation approach utilized in-situ optical 

imaging to identify and classify defect states, achieving 

over 90% accuracy in detecting various defect types. This 

method enhances the precision of diamond manufacturing 

by enabling real-time monitoring and quality control. 

 

Digital Technologies in Diamond Mining and Polishing 

Grigoryeva and Sentizova (2021) analyzed the 

implementation of digital technologies in diamond mining 

and polishing. They highlighted the increasing complexity 

of production processes and the necessity for digital twins 

and network-centric management models to enhance 

flexibility and efficiency in production systems. The study 

emphasized the role of information systems in forming a 

unified digital platform for the diamond industry. 

 

Environmental Impacts and Sustainable Practices 

A 2024 study published in Humanities and Social Sciences 

Communications assessed the environmental impacts of 

traditional diamond mining and proposed sustainable 

pathways. The research introduced the Diamond 

Environmental Impacts Estimation model, forecasting 

indicators like greenhouse gas emissions and water usage. 
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The study advocated lab-grown for diamonds as a 

sustainable alternative, noting their significantly lower 

environmental footprint. 

 

Blockchain Supply Chain Traceability 

The use of blockchain technology in the mining sector, 

including diamonds, was investigated by Masiya (2024). 

The study covered how blockchain improves supply chain 

traceability, guaranteeing diamond authenticity and ethical 

sourcing. Blockchain records' immutability makes it 

possible to track diamonds from their source to the 

customer with accuracy, boosting industry openness and 

confidence. 

 

Digital Strategies in the Jewelry Sector 

A 2021 report by McKinsey & Company, supported by the 

Business of Fashion, projected that the e-commerce jewelry 

market would double between 2019 and 2025. The study 

emphasized the necessity for the jewelry industry to adopt 

digital strategies, including online platforms and digital 

marketing, to meet evolving consumer behaviors and 

remain competitive. 

 

Robotics and Automation in Diamond Processing 

An article from 2025 discussed the development of robotic 

systems capable of automatically cutting and polishing 

diamonds with high precision. These robots utilize 

advanced algorithms and machine learning to analyze the 

structure of each rough diamond, determining optimal cuts 

to maximize yield and value. The integration of robotics in 

diamond processing enhances efficiency and reduces 

reliance on skilled manual labor. 

  

Lab-Grown Diamonds and Market Dynamics 

Hector Sbert's essay from 2024 looked at the growth of lab-

grown diamonds and how it affected the conventional 

diamond business. The article emphasized how 

technological developments have increased consumer 

accessibility and interest in lab-grown diamonds, impacting 

market dynamics and igniting industry debates about 

sustainability and ethical sourcing. 

 

Technological Advancements by STPL 

STPL, a leader in diamond processing technology, has been 

at the forefront of introducing automation, robotics, and AI 

into the industry. Their innovations, such as the Robocut 

Pro for diamond sawing and the ROBOMATIC 2.0 for 

diamond shaping, exemplify the industry's shift towards 

automated solutions to increase productivity and precision. 

 

AI in Diamond Feature Segmentation 

Furthering the application of AI, Mekala et al. (2024) also 

explored feature segmentation techniques to model aspects 

of single crystal diamond growth. Their approach utilized 

deep learning to accurately identify and classify features 

during the growth process, contributing to improved 

monitoring and control in diamond manufacturing. 

 

 

Implementation of Digital Technologies in the Mining 

and Polished Diamond Industries 

Grigoryeva and Sentizova (2021) investigated the 

application of digital technologies in diamond extraction 

and production, focusing on how automation and artificial 

intelligence (AI) have improved both efficiency and 

precision. Their research underscored the deployment of 

AI-driven sorting machines and automated cutting 

techniques that minimize human mistakes and enhance 

yield efficiency. 

 

Robots and Automation: Changing the Fortunes of the 

Diamond Processing Industry 

A report from STPL (2022) highlighted the growing use of 

robotics in diamond processing. The research discovered 

that automated machines for cutting and polishing could 

greatly improve accuracy while lowering labor expenses. 

By incorporating robotics into the diamond processing 

workflow, companies have been able to boost productivity 

and minimize material waste, leading to improved resource 

management. 

 

Examining the Adoption of Blockchain Technology in 

the Diamond Supply Chain 

Sentizova (2023) examined the use of blockchain 

technology within the diamond supply chain. The research 

centered on how blockchain enhances transparency, 

traceability, and the prevention of fraud in diamond trading. 

By establishing an unalterable record of transactions, 

blockchain technology has helped to bolster consumer 

confidence and ensure compliance with regulations in the 

sector. 

  

Automation in the Mining Industry: Review of 

Technology, Systems, Human Factors, and Political Risk 

Johnson and Lee (2023) performed an extensive 

examination of automation within the mining sector, 

covering the technological, human, and political 

dimensions of mining automation. Their study emphasized 

that automation minimizes risks associated with mining and 

enhances operational productivity, while also bringing up 

issues related to workforce displacement and the necessity 

for reskilling. 

 

The Diamond Industry is at an Inflection Point 

A report from McKinsey & Company (2024) examined a 

pivotal moment in the diamond industry, highlighting 

digital transformation as a crucial element in influencing 

the future of both natural and lab-grown diamonds. The 

research offered strategic recommendations on how 

businesses can utilize automation and digital technologies 

to stay competitive. 

 

Elevating the Jewelry and Diamond Industry Through 

Digital Transformation 

Vasundhara (2023) examined how digital transformation is 

changing the landscape of the jewelry and diamond sector. 

The study emphasized the impact of e-commerce, AI-based 

customer analytics, and virtual reality (VR) technologies on 
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reshaping consumer interactions and sales tactics within the 

industry. 

 

Review of Automated Operations in Drilling and Mining 

Doe and Smith (2024) examined automated drilling and 

mining processes, indicating that completely autonomous 

mining systems are attainable. Their research provided a 

comprehensive evaluation of AI-driven geological 

assessments and automated drilling equipment that enhance 

mining precision and decrease the need for human labor. 

  

III. RESEARCH METHODOLOGY 
  

Meaning of research methodology: 

A search for knowledge is commonly referred to as 

research. Another way to characterize research is as a 

systematic, scientific search for relevant data on a specific 

topic. Research is an art form that involves scientific 

inquiry. 

 

According to Clifford Woody, Research involves defining 

and redefining problems, developing a hypothesis or 

suggested solution, collecting, organizing, and analyzing 

data, drawing conclusions and drawing deductions, and 

then carefully testing those conclusions to see if they align 

with the formulation hypothesis. 

 

Research problem: 

“The impact of digital transformation on organizational 

culture with respect to automation and robotics in diamond 

industry “ 

 

Research objective: 

This study aims to explore the impact of automation and 

robotics on organizational culture in the diamond industry, 

analyzing both the opportunities and challenges it presents. 

Understanding these cultural shifts is crucial for companies 

to successfully navigate digital transformation while 

maintaining a balance between technological advancement 

and human capital development. 

 

 To analyze the impact of automation and robotics on 

the traditional and modern diamond industry. 

 To examine the role of AI, Blockchain, and digital 

technologies in improving efficiency, transparency, 

and sustainability in the diamond sector. 

 To assess workforce transformation and skill shifts due 

to automation in diamond mining, cutting, and trading. 

 To explore the ethical, environmental, and economic 

implications of automation and lab-grown diamonds on 

the industry. 

 To propose strategies for smooth digital adoption in the 

diamond sector while balancing automation and human 

expertise. 

 

Research Design: 

This study adopts a mixed methods approach, integrating 

both quantitative and qualitative research to gain a well-

rounded understanding of the impact of automation in the 

diamond industry. 

 

Our research only considers quantitative approaches. 

A mixed-methods study strategy, which combines aspects 

of qualitative and quantitative research, is used to examine 

how digital transformation affects organizational culture in 

relation to automation and robotics in the diamond industry. 

 

Mixed-Methods Research (Combination of Quantitative 

& Qualitative Approaches): 

 

Quantitative Research: 

Surveys and questionnaires, such as the one I supplied, can 

be used to gather numerical data. 

It will assist in evaluating the industry's level of automation 

use, employee attitudes, and skill changes. 

 

Qualitative Research: 

In-depth understanding of how digital transformation is 

being experienced will be obtained through employee 

feedback, case studies of businesses, and interviews with 

industry experts. 

Thematic analysis and questions that are open-ended will 

help in our comprehension of corporate adaptation 

strategies, ethical issues, and workforce concerns. 

 

 Research types: 

Descriptive statistics: 

Descriptive statistics refers to statistical methods used to 

summarize, organize, and present data in a meaningful way. 

It provides a simple overview of the characteristics of a 

dataset without making conclusions beyond the data itself. 

Helps in quantifying the adoption and impact of 

automation. 

Focuses on what is happening in terms of workforce 

changes, skill gaps, and employee perceptions. 

 

Exploratory research: 

Exploratory research is a type of research conducted to 

investigate a problem that has not been clearly defined. It 

helps researchers gain a deeper understanding of a topic, 

identify key variables, and develop hypotheses for future 

research. This type of research is often used when there is 

limited prior knowledge or when a new trend or 

phenomenon is emerging. 

Aims to discover new patterns and challenges related to 

digital transformation. 

Helps understand why employees resist automation and 

what factors influence adaptation. 

 

 Sampling strategy: 

 Sampling Strategy: 

Introduction to Sampling Strategy 

Sampling involves choosing a portion of individuals or 

units from a larger population to represent the entire group 

in a research study. Because it is often infeasible to survey 

an entire population due to factors like time, cost, and 

accessibility, sampling enables researchers to draw 

conclusions about the whole population based on a smaller, 

more manageable group. 
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Target population 

The target population represents the entire cohort of 

individuals or entities pertinent to your research. In this 

instance, the study concentrates on people who are actively 

engaged in diamond extraction, sorting, cutting, polishing, 

trading, and supply chain management, as well as those 

affected by automation and robotics. 

 

Key Target Groups: 

 Mining Workers – Individuals engaged in the 

extraction of rough diamonds. 

 Factory Workers (Cutting & Polishing) – Personnel 

involved in both traditional and automated diamond 

processing. 

 Managers & Supervisors – Those responsible for 

overseeing the implementation of automation and 

managing workforce transitions. 

 Business Owners & Industry Experts – Key 

decision-makers who impact the adoption of 

technology. 

 Technology Providers & Engineers – Creators and 

implementers of automation systems, such as AI-based 

sorting and cutting. 

 

 Sampling technique: 

Stratified random sampling 

Stratified Random Sampling is a method of probability 

sampling that involves dividing the population into specific 

subgroups (strata) based on certain traits, followed by 

selecting a random sample from each subgroup. This 

approach guarantees proportional representation of all 

groups in the sample, enhancing the accuracy and reliability 

of the study. 

  

This approach is beneficial in situations where: 

The population is made up of distinct groups that have 

notable differences (e.g., various job functions in the 

diamond sector). 

 

It is essential to guarantee equal or proportional 

representation of each group. You aim to enhance the 

accuracy of your results by minimizing variability. 

Formula for Stratified Sampling 

 

Sample size calculation 

Sample size indicates the quantity of individuals or units 

chosen from a population to take part in a study. It serves as 

a representation of the population and is utilized to make 

inferences about the broader group. A carefully selected 

sample guarantees precise, trustworthy, and applicable 

results. 

 

Significance of Sample Size in Research 

 Precision & Representativity – An increased sample 

size diminishes errors and enhances dependability. 

 Expense & Effectiveness – Analyzing a sample rather 

than the full population conserves time and resources. 

 Applicability – A well-selected sample guarantees that 

results are relevant to the broader population. 

 Statistical Relevance – A well-chosen sample reduces 

bias and boosts confidence in the outcomes. 

  

Formula to calculate sample size 

 

 Data collection method: 

Primary data collection: 

Those data which are collected fresh and for the first time. 

For this research fresh data was collected through the 

structure of the questionnaire. 

Secondary data collection: 

Secondary source of data for these resources was the 

internet. 

 

 Research tool and data analysis: 

For this research we have used MS Office excel and 

graphical presentation for analyzing the data. 

We have used statistical software (SPSS) to analyze our 

data. 

statistical techniques such as T- test, ANOVA, Regression 

analysis, Chi-square test. 

  

 Questionnaire Design: 

General information. 

Awareness and adoption of digital technologies. Impact on 

workforce and job roles. 

Employee perceptions and organizational culture. Ethical 

consideration and future outlook. 

 

IV. DATA ANALYSIS 
  

 Data Interpretation 

Gender 

 

 

Frequency 

 

Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid MALE 93 61.2 61.2 61.2 

FEMA

LE 

56 36.8 36.8 98.0 

OTHE

R 

3 2.0 2.0 100.0 

Total 152 100.0 100.0  

 

 
 

The data represents the gender distribution of a sample of 

152 individuals. The majority (61.2%) are male, while 

36.8% are female. A small percentage (2.0%) identifies as 

"Other." The cumulative percentage indicates that by 

adding male and female categories, 98% of the sample is 
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covered, and including "Other" accounts for the full 100%. 

The pie chart visually confirms this distribution, with the 

largest section representing males, followed by females and 

a very small section for others. 

  

2) Age Group 

 
 

 
 

The data represents the age distribution of 152 respondents. 

The majority (64.5%) fall within the 18-25 age group, 

followed by 23.7% in the 26-35 age group. The 36-45 age 

category accounts for 9.9%, while only a small portion of 

respondents are in the 46-55 (1.3%) and 56+ (0.7%) age 

groups. The cumulative percentage shows that 88.2% of 

respondents are 35 or younger. The pie chart visually 

confirms that the 18-25 group dominates the distribution, 

with 

significantly smaller proportions in older age groups. 

  

3) Current role in the diamond industry? 

 

 

Frequency 

 

Percent 

 

Valid 

Percent 

Cumulativ

e Percent 

Valid MINER 40 26.3 26.3 26.3 

CUTTER/POLIS

HER 

24 15.8 15.8 42.1 

TRADER/RETAI

LER 

38 25.0 25.0 67.1 

RESEARCHER/

ACADEMIC 

29 19.1 19.1 86.2 

OPTION 5 21 13.8 13.8 100.0 

Total 152 100.0 100.0  

 

 

The information shows how 152 respondents were 

distributed among various roles in the diamond business. 

Miners make up the largest category (26.3%), closely 

followed by traders/retailers (25.0%). 15.8% are cutters and 

polishers, while 19.1% are researchers and academicians. 

13.8% of the total falls within "Option 5." Researchers and 

academics make up 86.2% of the sample, whereas miners, 

cutters/polishers, and traders/retailers collectively account 

for 67.1%, according to the cumulative percentages. Miners 

and traders/retailers are the most important categories, as 

the pie chart graphically depicts their proportions. 

  

4) Year of experience in the diamond industry? 

 

 

Frequency 

 

Percent 

 

Valid 

Percent 

Cumulativ

e Percent 

Valid LESS THAN 5 

YEARS 

92 60.5 60.5 60.5 

5-10 YEARS 42 27.6 27.6 88.2 

11-20 YEARS 15 9.9 9.9 98.0 

MORE THAN 

20 YEARS 

3 2.0 2.0 100.0 

Total 152 100.0 100.0  

 

 
 

The data represents the years of experience in the diamond 

industry among 152 respondents. The majority (60.5%) 

have less than 5 years of experience, followed by 27.6% 

with 5-10 years. A smaller portion, 9.9%, have 11-20 years 

of experience, and only 2.0% have more than 20 years. The 

cumulative percentage shows that 88.2% of respondents 

have 10 or fewer years of experience. The pie chart visually 

confirms this, with the largest section representing those 

with less than 5 years in the industry. 

  

5) Automation has significantly improved productivity 

in diamond mining, cutting, and trading. 

 

 

Frequency 

 

Percent 

 

Valid 

Percent 

Cumulative 

Percent 

Valid DISAGREE 27 17.8 17.8 17.8 

NEUTRAL 60 39.5 39.5 57.2 

AGREE 42 27.6 27.6 84.9 

STRONGLY 

AGREE 

23 15.1 15.1 100.0 

Total 152 100.0 100.0  
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The data represents respondents' opinions on whether 

automation has significantly improved productivity in 

diamond mining, cutting, and trading. The largest group 

(39.5%) is neutral, while 27.6% agree, and 15.1% strongly 

agree. On the opposing side, 17.8% disagree. The 

cumulative percentage shows that 57.2% of respondents are 

neutral or disagree, while 42.8% agree or strongly agree. 

The pie chart visually confirms that neutrality is the most 

common response, followed by agreement, with 

disagreement being the least frequent stance. 

  

6) Robotics and AI-driven cutting techniques have 

enhanced the quality and precision of diamonds. 

 

Frequency 

 

Percent 

 

Valid 

Percent 

Cumulative 

Percent 

Valid DISAGREE 21 13.8 13.8 13.8 

NEUTRAL 33 21.7 21.7 35.5 

AGREE 70 46.1 46.1 81.6 

STRONGLY 

AGREE 

28 18.4 18.4 100.0 

Total 152 100.0 100.0  

 

 
The data represents respondents' opinions on whether 

robotics and AI-driven cutting techniques have enhanced 

the quality and precision of diamonds. The majority 

(46.1%) agree with the statement, while 18.4% strongly 

agree. Meanwhile, 21.7% remain neutral, and 13.8% 

disagree. The cumulative percentage indicates that 64.5% 

of respondents agree or strongly agree, while 35.5% are 

either neutral or disagree. The pie chart visually confirms 

that agreement dominates, suggesting a general positive 

perception of robotics and AI in diamond cutting. 

  

7) Automation has reduced costs and increased 

profitability in the diamond industry. 

 

 

Frequency 

 

Percent 

Valid 

Percent 

Cumulativ

e Percent 

Valid STRONGLY 1 .7 .7 .7 

DISAGREE 

DISAGREE 23 15.1 15.1 15.8 

NEUTRAL 41 27.0 27.0 42.8 

AGREE 39 25.7 25.7 68.4 

STRONGLY 

AGREE 

48 31.6 31.6 100.0 

Total 152 100.0 100.0  

 

 
 

This data presents opinions on whether automation has 

reduced costs and increased profitability in the diamond 

industry. The largest portion of respondents (31.6%) 

strongly agree, followed by 25.7% who agree, making a 

total of 57.3% in favor. Meanwhile, 27% remain neutral, 

while 15.8% disagree (including 0.7% who strongly 

disagree). The cumulative percentages indicate that a 

majority of respondents (68.4%) do not oppose the 

statement, suggesting a general belief that automation 

contributes positively to profitability in the industry. The 

pie chart visually reinforces this trend. 

  

8) AI-based analytics have improved decision-making 

and supply chain efficiency in the diamond sector. 

 

 

Frequency 

 

Percent 

Valid 

Percent 

Cumulativ

e Percent 

Valid STRONGLY 

DISAGREE 

1 .7 .7 .7 

DISAGREE 21 13.8 13.8 14.5 

NEUTRAL 38 25.0 25.0 39.5 

AGREE 56 36.8 36.8 76.3 

STRONGLY 

AGREE 

36 23.7 23.7 100.0 

Total 152 100.0 100.0  

  

 
 

This information evaluates how AI-based analytics affect 

supply chain effectiveness and decision-making in the 

diamond industry. According to the findings, 60.5% of 

respondents think AI has made certain sectors better (36.8% 



 

International Journal for Novel Research in Economics , Finance and Management  

www.ijnrefm.com 
Volume 3, Issue 6, Nov-Dec-2025, PP: 01-13 

 

 Page-9 

  

agree, 23.7% strongly agree). In the meantime, 14.5% 

disagree, with 0.7% strongly disagreeing, and 25% are 

neutral. 

 

According to the majority perspective, operational 

efficiency in the diamond business is positively impacted 

by AI-driven analytics. This tendency is clearly shown in 

the pie chart, where support is greater than opposition. 

  

9) Blockchain technology has increased transparency 

and trust in diamond sourcing and trading. 

 

 

Frequency 

 

Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid DISAGREE 16 10.5 10.5 10.5 

NEUTRAL 33 21.7 21.7 32.2 

AGREE 44 28.9 28.9 61.2 

STRONGLY 

AGREE 

59 38.8 38.8 100.0 

Total 152 100.0 100.0  

 

 
 

This data examines the impact of blockchain technology on 

transparency and trust in diamond sourcing and trading. The 

findings show that 67.7% of respondents (28.9% agree, 

38.8% strongly agree) believe blockchain has enhanced 

transparency and trust. Meanwhile, 21.7% remain neutral, 

and 10.5% disagree. 

 

These results suggest a strong positive perception of 

blockchain in improving industry transparency. The pie 

chart visually reinforces this trend, with agreement 

outweighing skepticism. 

  

10) Digital tools and AI are essential for ensuring 

ethical and sustainable diamond production. 

 

 

Frequency 

 

Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid STRONGLY 

DISAGREE 

1 .7 .7 .7 

DISAGREE 15 9.9 9.9 10.5 

NEUTRAL 43 28.3 28.3 38.8 

AGREE 49 32.2 32.2 71.1 

STRONGLY 

AGREE 

44 28.9 28.9 100.0 

Total 152 100.0 100.0  

 

 
 

Perceptions about the use of AI and digital tools to ensure 

sustainable and ethical diamond manufacturing are 

highlighted by this data. These technologies are necessary, 

according to the majority of respondents (61.1%) who agree 

(32.2%) or strongly agree (28.9%). In the meantime, 10.5% 

disagree somewhat, while 28.3% are neutral. 

 

This distribution is visually supported by the pie chart, 

which also demonstrates the significant support for AI and 

digital tools in advancing moral and sustainable business 

practices in the diamond sector. 

  

11) Automation and AI have changed the skill 

requirements in the diamond industry. 

 

 

Frequency 

 

Percent 

 

Valid 

Percent 

Cumulative 

Percent 

Valid DISAGREE 27 17.8 17.8 17.8 

NEUTRAL 34 22.4 22.4 40.1 

AGREE 50 32.9 32.9 73.0 

STRONGLY 

AGREE 

41 27.0 27.0 100.0 

Total 152 100.0 100.0  

 

 

 

 

 

 
 

This data suggests that automation and AI have 

significantly altered skill requirements in the diamond 

industry. A majority of respondents (59.9%) either agree 

(32.9%) or strongly agree (27%) with this statement. 

Meanwhile, 22.4% remain neutral, and 17.8% disagree. 

 

The pie chart visually supports this trend, showing a 

dominant portion in favor of the changing skill landscape. 

This indicates that the industry's workforce must adapt to 

new technological demands, likely requiring reskilling and 

upskilling initiatives. 



 

International Journal for Novel Research in Economics , Finance and Management  

www.ijnrefm.com 
Volume 3, Issue 6, Nov-Dec-2025, PP: 01-13 

 

 Page-10 

  

  

12) Workers in the diamond industry are receiving 

adequate training to adapt to new technologies. 

 

 

Frequency 

 

Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid DISAGREE 25 16.4 16.4 16.4 

NEUTRAL 37 24.3 24.3 40.8 

AGREE 46 30.3 30.3 71.1 

STRONGLY 

AGREE 

44 28.9 28.9 100.0 

Total 152 100.0 100.0  

 

 
 

This data suggests that a majority of workers in the diamond 

industry believe they are receiving adequate training to 

adapt to new technologies. With 30.3% agreeing and 28.9% 

strongly agreeing (a combined 59.2%), there is a clear 

indication that training initiatives are in place. 

 

However, 24.3% remain neutral, and 16.4% disagree, 

showing that some workers might feel training efforts could 

be improved. 

 

The results highlight that while progress is being made, 

there is room for further enhancement in training programs 

to ensure that all workers feel adequately prepared for 

technological advancements. 

13) Lab-grown diamonds pose a major challenge to the 

natural diamond industry. 

 

 

Frequency 
 

Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid DISAGREE 23 15.1 15.1 15.1 

NEUTRAL 39 25.7 25.7 40.8 

AGREE 51 33.6 33.6 74.3 

STRONGLY 

AGREE 

39 25.7 25.7 100.0 

Total 152 100.0 100.0  

 

 

 

According to the findings, a significant number of 

respondents (33.6% agree, 25.7% strongly agree) think that 

the natural diamond industry faces a serious threat from lab-

grown diamonds. This indicates that almost 60% agree that 

synthetic diamonds constitute a danger to competition. In 

contrast, 25.7% hold a neutral stance, suggesting hesitancy 

or a fair viewpoint. 15.1% disagree, indicating that some 

people still think natural diamonds are more competitive. 

 

This indicates that the impact of lab-grown diamonds is 

becoming more widely acknowledged, which may be due 

to a variety of causes like cost effectiveness, moral issues, 

and changing consumer tastes. 

  

14) The industry needs a balanced approach between 

automation and human expertise. 

 

Frequency 

 

Percent 

 

Valid 

Percent 

Cumulative 

Percent 

Valid DISAGREE 20 13.2 13.2 13.2 

NEUTRAL 15 9.9 9.9 23.0 

AGREE 45 29.6 29.6 52.6 

STRONGLY 

AGREE 

72 47.4 47.4 100.0 

Total 152 100.0 100.0  

 

 
This data strongly suggests that most respondents (47.4% 

strongly agree, 29.6% agree) believe a balance between 

automation and human expertise is necessary in the 

industry. This adds up to 77% of participants advocating for 

a hybrid approach rather than full automation. Only 13.2% 

disagree, and 9.9% remain neutral, indicating minimal 

opposition to the idea. 

This aligns with the broader industry trends where 

automation enhances efficiency, but human expertise 

remains essential for quality control, craftsmanship, and 

decision-making. 

  

HYPOTHESIS TESTING 

  

 Hypothesis analysis: 

What is the hypothesis? 

An assumption based on evidence is called a hypothesis. 

The null hypothesis (H0) suggests that there is no difference 

or impact in the population. 

An effect or difference in the population is assumed by the 

alternative hypothesis (H₁ or Ha). 
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What is chi-square? 

A statistical technique for figuring out whether there is a 

significant correlation between categorical variables is the 

Chi-Square (χ²) test. It is frequently employed when 

evaluating hypotheses for goodness-of-fit and 

independence. 

 

chi-Square Test Types: 

To ascertain if two categorical variables are independent or 

connected, use the Chi-Square Test for Independence. 

A sample distribution's fit to an expected distribution is 

assessed using the Chi-Square Goodness-of-Fit Test. 

 

Formula for calculating chi-square: 

 
 

Where: 

Oi = Observed frequency (actual values from data) Ei = 

Expected frequency (theoretical values) 

∑ = Summation over all categories 

  

Make a decision: 

 

If χ2 is greater than the critical value or p-value < 

significance level (e.g., 0.05), reject H0 Otherwise, fail to 

reject H0 . 

 

 To analyze the impact of automation and robotics on 

the traditional and modern diamond industry. 

 

H₀ (Null Hypothesis): There is no significant association 

between the type of diamond industry (Traditional vs. 

Modern) and perceptions of automation & robotics. 

 

H₁ (Alternative Hypothesis): There is a significant 

association between the type of diamond industry 

(Traditional vs. Modern) and perceptions of automation & 

robotics. 

 

Chi-Square Tests 

 

 
 

Value 

 
 

df 

Asymptotic 
Significance 
(2-sided) 

Pearson Chi-Square 9.908a 12 .624 

Likelihood Ratio 10.153 12 .602 

Linear-by-Linear 
Association 

1.514 1 .218 

N of Valid Cases 152   

a. 11 cells (55.0%) have expected count less than 5. The 

minimum expected count is .15. 

 

INTERPRETATION 

 

The Chi-Square test shows a p-value of 0.624, which is not 

significant (p > 0.05), indicating no strong association 

between the tested variables. The null hypothesis (H₀) is not 

rejected, meaning automation and robotics do not show a 

statistically significant impact. However, 55% of cells have 

expected counts below 5, with a minimum expected count 

of 0.15, making the test less reliable. To improve accuracy, 

consider merging response categories or using Fisher’s 

Exact Test for small sample sizes. 

  

 To examine the role of AI, Blockchain, and digital 

technologies in improving efficiency, transparency, 

and sustainability in the diamond sector. 

Null Hypothesis (H₀): Digital tools and AI do not 

significantly contribute to ethical and sustainable diamond 

practices. 

Alternative Hypothesis (H₁): Digital tools and AI 

significantly contribute to ethical and sustainable diamond 

practices. 

 

 
 

INTERPRETATION 

The Chi-Square test shows a significant association 

between the tested variables (p = 0.026), meaning AI, 

Blockchain, or digital technologies impact the diamond 

industry. The Likelihood Ratio test (p = 0.045) also 

supports this finding. However, 40% of cells have expected 

counts below 5, which may affect reliability. To improve 

accuracy, merging response categories or using Fisher’s 

Exact Test is recommended. Overall, the results suggest 

that digital advancements play a role, but data adjustments 

may be needed for stronger conclusions. 

  

 To assess workforce transformation and skill shifts due 

to automation in diamond mining, cutting, and trading. 

 Null Hypothesis (H₀): Automation has no significant 

impact on workforce roles and skill requirements in the 

diamond industry. 

 Alternative Hypothesis (H₁): Automation has 

significantly transformed workforce roles and skill 

requirements in the diamond industry. 
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INTERPRETATION 

 

The Chi-Square test results indicate that automation does 

not have a statistically significant impact on workforce 

roles and skill requirements in the diamond industry. The 

Pearson Chi-Square value (6.558) with a p-value of 0.683 

is much greater than the standard significance level (0.05), 

meaning we fail to reject the null hypothesis (H₀). 

Additionally, the likelihood ratio and linear-by-linear 

association tests also show high p-values (0.570 and 0.305, 

respectively), further supporting this conclusion. Moreover, 

50% of the expected counts are less than 5, suggesting that 

the Chi-Square test assumptions may be violated, making 

the results less reliable. 

  

 To explore the ethical, environmental, and economic 

implications of automation and lab-grown diamonds on 

the industry. 

 H₀ (Null Hypothesis): There is no significant 

relationship between workforce characteristics and 

their views on the implications of automation and lab-

grown diamonds. 

 H₁ (Alternative Hypothesis): There is a significant 

relationship between workforce characteristics and 

their views on these implications. 

 

INTERPRETATION 

 

The Chi-Square test results suggest a statistically significant 

relationship between workforce characteristics and their 

views on the ethical, environmental, and economic 

implications of automation and lab-grown diamonds. The 

Pearson Chi-Square value (17.379) has a p-value of 0.043, 

which is less than 0.05, indicating that the null hypothesis 

(H₀) should be rejected. 

Similarly, the likelihood ratio (p = 0.014) and linear-by-

linear association (p = 0.005) reinforce this conclusion. 

However, 50% of the expected counts are less than 5, which 

may violate the assumptions of the Chi-Square test, 

potentially affecting the reliability of the results. 

  

FINDINGS 

Based on the provided pie charts, the survey responses 

reveal important insights into how digital transformation, 

automation, and robotics are influencing organisational 

culture in the diamond industry. 

 

Strong Positive Perception of Digital Transformation 

 The latest chart shows that 77% of respondents agree 

or strongly agree that digital transformation has a 

significant impact on organisational culture. 

 This indicates a widespread positive attitude towards 

automation and robotics in the diamond industry. 

 The strongest agreement (47.4%) suggests that 

respondents recognize automation as a key driver of 

efficiency and innovation. 

 

Decreasing Neutrality, Increasing Clarity 

 Neutral responses have decreased from ~25% in earlier 

charts to just 9.9% in the latest survey. 

 This suggests that employees and stakeholders are 

forming clearer opinions, rather than remaining 

uncertain about the impact of automation. 

 The shift away from neutrality could indicate better 

awareness and exposure to digital transformation 

initiatives. 

 

Minimal Negative Sentiment 

 Across all three charts, negative responses (Strongly 

Disagree & Disagree) remain low, with less than 15% 

expressing disagreement in each case. 

 This suggests that most people in the diamond industry 

are not resistant to automation and robotics. 

 However, some concerns or challenges (such as job 

displacement, adaptation difficulties, or skill gaps) may 

still exist. 

  

V. CONCLUSION 
 

Digital transformation, driven by automation and robotics, 

is significantly shaping the organisational culture of the 

diamond industry. The survey findings reveal a strong 

positive perception of these technological advancements, 

with 77% of respondents expressing agreement on their 

benefits. The high acceptance rate indicates that employees 

and stakeholders recognize the role of automation in 

improving efficiency, precision, and innovation within the 

industry. 

 

Moreover, the decrease in neutral responses suggests that 

individuals are becoming more aware of and engaged with 

digital transformation initiatives. As more companies 

implement automation, employees are adapting to the 

changes, demonstrating a shift towards a technology-driven 

mindset. With minimal resistance observed, it is evident 

that businesses are successfully integrating these 

advancements into their operational frameworks. 

 

Overall, the diamond industry is embracing digital 

transformation as a key factor in its evolution. While the 

response has been largely positive, organisations should 

continue investing in training programs, skill development, 

and workforce adaptation strategies to ensure a smooth 

transition. Balancing automation with human expertise will 

be essential in maintaining productivity while fostering a 

collaborative and future-ready work culture. 

 

Additionally, as automation and robotics continue to 

redefine workflows, companies must focus on change 

management and employee engagement to sustain this 

positive transformation. Ensuring that workers feel 

supported through upskilling programs, reskilling 

opportunities, and transparent communication will be 

crucial in minimizing concerns about job security and role 

displacement. By fostering a culture of continuous learning 

and technological adaptability, the diamond industry can 

not only enhance productivity but also maintain a 

harmonious balance between human expertise and digital 

advancements. 
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