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1. [bookmark: _Toc198149099]Introduction

Technology is an ever-evolving subject, with new ideas being brought to life more so now than ever before. One of the more recent developments in IOT (internet of things) technology are digital twins. This is when a virtual replica of a physical system or process is created to enable organisations to simulate real-life scenarios (McKinsey & Company, 2024). This has various benefits and limitations which this report aims to address. The evolution of this tool is highlighted in Figure 1, showing how digital twinning technology has developed over time into a decision-making device, enabling businesses to become proactive in their operations rather than reactive (Attaran & Celik, 2023). 

[bookmark: _Toc198149061]Figure 1: Evolution of Digital Twins (Attaran & Celik, 2023)
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This report aims to explore how digital twinning technology and simulation software can help businesses to improve their operating efficiency and their overall operations to become increasingly competitive within the market, with a specific focus throughout on how Sony UK Technology Centre LTD has used digital twinning software to innovate business operations. 










2. [bookmark: _Toc198149100]Background

Over the past few years, Sony UK technology centre have faced various issues in its operations, specifically regarding production processes running at not-optimised levels, issues faced when creating assembly lines for new models, and inability to fully identify all risks prior to assembly line moves in the production hall. The issues this causes are downtime in production, inefficient running of production lines, and high levels of manual work when running the lines. This results in high cost faced within the business, inefficient staffing levels, poor material flow, and reduced productivity (Diverse Global, 2024). 
To combat this, Sony investigated various methods of risk management, one of these were digital twins. However, Sony struggled to find a solution in the market that fully suited everything they required – this encouraged Sony engineers to create their own digital twin system to ensure everything they needed to use the tool for was available. As of currently, the tool is only used within production operations but there is scope in the future to investigate feasibility of expanding this to other departments within the business, such as supply chain and warehousing. 




















3. [bookmark: _Toc198149101]Market Trends

Over the past few years, there has been an uptake of digital twinning in various markets, with a study conducted by Gartner in 2018 showing that digital twins were starting to enter mainstream use (Gartner, 2019). As seen in figure 2, manufacturing currently takes up around 20% of the total market share of use of digital twins by industry, with the total users of digital twins increasing year by year, and a projected growth in the market of 45% annually between 2023 and 2030 (The Business Research Company, 2025). In addition to that, data shows that 75% of organisations that have already implemented Internet of Things (IOT) technology are already using or are planning to implement digital twins into their business within the next year (Gartner, 2019). This highlights that there will be an upward trend of digital twin implementation in businesses over the next few years, especially if the current barriers in the market are addressed. 

[bookmark: _Toc198149062]Figure 2: Global Digital Twin Market Share 2024 (Fortune Business Insights, 2025)
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4. [bookmark: _Toc198149102]Advantages in Sony
[bookmark: _Toc198149103]4.1 Process Design & Optimisation

With the use of digital twinning software, businesses can virtually simulate how assembly lines function prior to physical installation. This brings a key benefit to the businesses as potential process options can be tested in a virtual state first to understand which layout works most efficiently and enables engineers to identify if there are any issues with the process before it is built in the operation area (Attaran & Celik, 2023). This enables a smooth transition from production concept to launch in production and ensures the process right first time. This has been seen in Sony, where engineers can use the software to help manage the risk of any issues occurring through new model introductions and line moves, through simulating it all virtually first to identify and risks or potential disruptions. 
Furthermore, it also brings a big benefit to the financial aspect of a business as it enables new models to be launched into the market around 25% quicker compared to a business that do not use digital twins, as it helps the business to avoid the physical trial and error that would otherwise occur, thus making the company more competitive in the market (McNally, 2025). 
4.2 [bookmark: _Toc198149104]Improved Decision Making
With the vast amount of information that can be collated using digital twins, businesses now so more than ever have improved decision-making abilities. Digital twins can aid a business by providing real-time insights of various operations within a business and allowing businesses to play out scenario simulations (Harper, 2025). This has helped Sony so far to improve their risk management strategies as with this in play, organisations in general as well as in Sony are able to make proactive decisions that are backed up by this collated data.
4.3 [bookmark: _Toc198149105]Predictive Maintenance

Predictive maintenance involves the continual monitoring of equipment in real time to ensure it is running at optimum levels and identify any maintenance needs (IBM, 2023). The application of digital twins in Sony has enabled a shift in the operation process from reactive to pro-active. This is achieved through analysing big data in real time to identify any variances to the normal range in an operating system and investigating the issue live. The benefit this brings is that by fixing smaller issues before they develop into bigger issues means that the risk to line stop or quality issues can be avoided (Cimino, et al., 2019). This data is also recorded, so engineers can analyse how often breakdowns happens for each production process and use this data to predict when the next fault will arise, enabling them to put plans in place to carry out maintenance before issues occur. This both lowers maintenance costs overall and improves operation efficiency (Gulewicz, 2022).  











































5. [bookmark: _Toc198149106]Limitations in the Market
[bookmark: _Toc198149107]5.1 Knowledge

Despite the many benefits digital twinning can bring to an organisation, the tool is currently being underutilised in business (Hatcher, 2022). This has been found to be partly due to the little amount of research that has been conducted on digital twins within the process industry, and also due to the complex nature of digital twins themselves (Perno, et al., 2022). The complexity of digital twins results in organisations being unsure of how to use them, hence the lower uptake in the market. 
5.2 [bookmark: _Toc198149108]Investment

The proportion of organisations that utilise digital twinning technology is currently used disproportionately in higher income economies compared to their lower income economy counterparts (Tzachor, et al., 2022). This is due to the limited technology investments and grants available in lower income countries, so they do not have the funds available to share with companies to promote the use of innovative technology such as digital twins (Tzachor, et al., 2022). The impact of this is that countries who face a lower income will struggle to invest in this technology, creating a large divide between higher and lower income countries and thus, companies.  
In addition to this, the cost organisations face when implementing this software can be high, which discourages organisations from investing. In fact, 80% of CEOs say that the biggest factor that comes into evaluation when considering implementing new technology is the cost (CodeWork, 2024). 
5.3 [bookmark: _Toc198149109]System Integration

A factor that contributes to whether a new technology is successful in the market is how well it can integrate within the current systems in use in businesses. The current digital twin solutions in the market are found to have trouble with this issue in particular- this is in relation to compatibility of digital twins into legacy systems, and difficulty with using digital twins with other IOT technology (Perno, et al., 2022). This links closely to why Sony had to create their own digital twinning system. However, not all businesses have the research and funding to be able to do this, so it is a current limitation of digital twins. Nonetheless, there are a wider range of vendors developing these systems in the market which leads to the possibility that businesses will be able to integrate this technology more seamlessly in the future (Rasheed, et al., 2020).


























6. [bookmark: _Toc198149110]Recommendations
[bookmark: _Toc198149111]6.1 General Recommendations 

Historically, there have been issues with a limited amount of information in the market available on digital twins which could be a potential hindrance to the take up in the market (Perno, et al., 2022). A recommendation on how to develop digital twins in the future would be to encourage more research to be conducted regarding this to help businesses fully understand the wide range of use cases, benefits, and challenges. Furthermore, the current applications of digital twins focus mainly on the monitoring and maintenance stages of a product life cycle (Ahmed & Alnowaiser, 2022). It would be a beneficial development in the future if there is more research conducted to potentially expand the range of digital twins to encompass the whole product lifecycle.
[bookmark: _Toc198149112]6.2 Sony Recommendations
A key recommendation for development within Sony is to expand the range in which digital twins are used. It would be beneficial if this technology could be used for various supply chain functions, such as supply chain planning and warehousing management. Adopting digital twins into supply chain operations could bring major benefits such as increased forecast accuracy through analysing sales history and market trends in real time, whilst also allowing the supply chain department to simulate major fluctuations in demand and how this could impact the business before any decisions are made on how to proceed (Sengupta, 2024). 









7. [bookmark: _Toc198149113]Conclusion

Overall, digital twinning is a tool that can be very beneficial within business, helping them to gain an increased amount of information and understanding that aids in ensuring decision-making is well-informed and successful, with no room for second guessing. However, despite the range of advantages, the widespread use of digital twining technology remains limited due to various barriers currently in the market. There is a potential in the future for the take up of this software to grow exponentially, but it first needs more research and successful case studies to encourage a wider range of businesses and market areas to use it. A successful case study this report has explored is within Sony UK Technology Centre, where with the use of digital twins, the business has been able to increase visibility of the impact line changes would have on the production operations through virtual simulation. Albeit, as this report has explored, there are currently barriers in the market hindering its widespread implementation in the market. 
As we advance over future years, a business that does not implement digital twins or other IOT software could potentially be at a heightened disadvantage compared to its competitors as the update of digital twins is projected to grow exponentially. Businesses must evaluate whether the cost of implementation and maintenance of digital twins outweigh staying competitive in the market.
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