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Abstract

In the capital intensive semiconductor industry, 

spares parts management is a complex, integrated 

logistics system that demands intelligent 

management. The inability to make the right quantity 

of spare parts available at the right time can lead to 

either customer dissatisfaction or high inventory 

write-offs. Business 4.0™ levers, namely automation, 

cloud, intelligent, and agile, play a critical role in 

building a fully optimized, intelligent, and agile supply 

chain that is integrated across installed bases. Such a 

supply chain will not only enable organizations to 

plan in real-time and provide superior customer 

service, but also reduce spare parts inventory and 

operating costs. 

This paper discusses how semiconductor equipment 

manufacturers should approach spare parts 

management to create a new ‘service oriented’ 

business model, in addition to strengthening their 

traditional product sales.

WHITE PAPER



Embracing Business 4.0: ‘Servitization’ as a 

New Value Driver

Whether a maintenance and repair organization (MRO) is 

internal to a firm or provides maintenance services to an 

external customer, efficient spare parts management is critical. 

Any organization that has ever experienced sudden component 

failure during critical manufacturing stages can vouch that it is 

a formidable situation. At the same time, piling up spare parts 

in inventory to mitigate risks associated with unexpected 

machine failure leads to increased chances of obsolescence and 

ultimately high inventory write-offs, besides increasing 

operational costs. Organizations must, therefore, have optimal 

inventory of spare parts to avoid both the scenarios. However, 

the process of identifying optimal inventory is tedious and time 

consuming, ties up labor and management resources, and 

requires information that may not be easily available in a 

traditional manufacturing setup.

An Industry 4.0 model driven by Business 4.0 principles is 

changing this equation. Disruptive technologies such as the 

internet of things (IoT), cloud, and analytics are transforming 

businesses across industries. Each of these technologies, either 

individually or in unison, is enabling organizations to consider 

the ‘servitization’ model for new revenue sources. Servitization 

is a transformative journey that enables manufacturing 

organizations to develop and offer services and solutions, in 

addition to their traditional product offerings. This new model 

creates various channels for delivery of the precise solution 

that customers need and, that too, at a fraction of the upfront 

investment typically required. It can also free customers from 

the need to constantly maintain and service the products they 

buy, automating the process of maintenance and service 

requests to a great extent.  

Spares Management Critical, but 

Challenges Abound

The global sales of new semiconductor manufacturing 

equipment jumped 14% from USD 56.62 billion in 2017 to an 

all-time high of USD 64.5 billion in 2018.  Aggressive spending 

on semiconductor fabrication equipment will continue beyond 

2022, as more semiconductor fabrication plants emerge, 

requiring about USD 220 billion worth of new equipment. While 

the installed base for global semiconductor manufacturers is 

growing rapidly, their customers are looking for ways to 
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minimize downtime, improve device performance and yield, 

and optimize factory output and operating costs. This is 

creating immense opportunities for fabrication equipment 

manufacturers to leverage the ‘servitization’ model and realize 

additional revenues from their maintenance and services 

functions. For leading semiconductor equipment 

manufacturers, services revenue is typically around 25% of the 
1

total revenue  and is growing in tandem with the expansion of 

the install base of the equipment. This increased focus toward 

selling spare parts and offering after-sales services is apparent 

from the growing professional services related revenues for 

leading semiconductor equipment manufacturers in recent 

years. 

Success of the new service-oriented business model, however, 

depends heavily on effective spare parts management. This is 

because, on the one hand, fabrication equipment 

manufacturers need to abide by stringent service levels and 

contractual agreements set by their clients. On the other, they 

need to minimize inventory-related costs that strain their 

budgets.

While equipment and maintenance-related expenses in 

semiconductor factories, especially wafer fabrication units, 

typically run into billions of dollars, the lion’s share of the 

investment (typically 60% to 70%) goes into operating these 

factories. 

At the same time, technology demands in the semiconductor 

industry are getting more challenging by the day with 

manufacturing accuracy moving into the sub 0.1 micron levels. 

This not only puts pressure on the equipment manufacturers to 

come up with new products but also forces them to better 

manage service and spare parts for the machineries sold. To 

fabricate an integrated circuit or chip, a wafer moves hundreds 

of steps from one piece of equipment to another. A simple 

glitch in the equipment or a process step can cause defects 

that can result in scraps and/or poor yield, escalating costs and 

further adding to the complexity. Improper installation or 

malfunctioning components can also upset the entire 

production ecosystem. For instance, a wrong O-ring installation 

in a portion of a sub-fabrication equipment or a malfunctioning 

pressure regulation system can cause contamination, 

negatively impacting fabrication.
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Circumventing the Challenges for 

Servitization Success

Managing spares operation in semiconductor equipment 

organizations requires effective global logistics systems and 

collaborative partnership with customers, underpinned by the 

right support functions. It requires seamless collaboration 

between the internal departments of the equipment vendor as 

well as the application of digital technologies to improve 

predictions and minimize disruptions. All these components of 

the supply chain must work in tandem. 

Business 4.0 driven spares operations help all the components 

in the supply chain work in tandem. Its enablers include: 

Connected devices to monitor equipment and detect 

malfunction

Managing replacement parts for field service is different from 

standard inventory planning on the production side of a 

product’s lifecycle. Aftersales supply chains are more 

complicated and tougher to manage. IoT improves equipment 

uptime through remote diagnostics, troubleshooting, and 

predictive maintenance. IoT sensors connected to fabrication 

equipment enable real-time monitoring of equipment 

performance (see Figure 1). 

An extensive system that captures data from each IoT sensor 

can conduct a performance degradation assessment in real-

time and generate a health radar for easy visualization. The 

health map and risk radar chart help identify potential issues 

Figure 1: Connected ecosystem and proactive equipment monitoring 
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through pattern classification to prioritize maintenance 

decisions. Further, the program can be tailored to predict spare 

parts demand, leveraging the real-time equipment health-

related data, the demand forecast generated by spares 

planning team, and inventory on-hand. 

Accurate demand forecasting and inventory assessment

Companies realize that the cost of fabrication disruptions, if 

spares aren’t available when needed or if they are of 

inconsistent quality, can significantly outweigh the perceived 

benefits of low-cost alternative parts. This makes demand 

forecasting through demand segmentation and advanced 

statistical analysis a critical must-do. Equipment vendors are, 

therefore, leveraging big data generated by IoT sensors and 

machine learning techniques to develop demand forecasts. This 

means superior supply assurance with more efficient use of 

spare parts inventory, translating into savings for customers. 

Another critical aspect is inventory optimization that balances 

the needs of equipment makers and customer obligations (see 

Figure 2). For semiconductor equipment manufacturers, 

inventory turns are typically low, in the range of one to five. 

Equipment makers also need to fulfill volume commitments to 

their customers where they need to supply products under 

varied demand conditions. This necessitates a cyber-physical 

inventory management solution that can take into account 

machine components’ performance in real time while 

calculating the desired spare part inventory level.  

Figure2: Balancing obligations between an equipment manufacturer and its customer
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Digital collaboration across the fabrication value chain

This boils down to implementing a cloud-enabled workplace 

that supports collaboration across design, installation, 

performance, and replacement of spare parts. Collaboration 

here refers to not just between the equipment manufacturer 

and customer, but also with the suppliers and sometimes a 

tripartite connect. For example, to ensure that the right parts 

are supplied at the right time, equipment vendors and 

customers can closely collaborate on the changing demand 

landscape via a platform, allowing for immediate visibility 

which can be acted upon to improve service levels. 

Additionally, digital collaboration can help equipment vendors 

monitor the performance of their devices. Such collaborative 

efforts result in higher manufacturing yields and eventually 

lower costs.

Transitioning to ‘Smart Fab’

As semiconductor equipment manufacturers increasingly 

recognize the importance of balancing spare parts availability 

with working capital and operational costs, technology will 

inevitably play a vital role in delivering the desired results. That 

said, simply implementing digital technologies will not solve the 

challenges of organizations with distributed and complex 

supply chains. Such organizations must thoroughly analyze 

their supply chains, recognize the challenges related to spare 

parts management, as well as understand the gaps in spare 

part management practices and policies. They must also take 

stock of the skillsets available and new ones required to 

overhaul the organizational structure in keeping with Business 

4.0 principles. As with any new project, it is recommended that 

organizations start small with a pilot project when 

implementing an intelligent spare parts management solution 

and gradually expand the scope to optimize success. 

References
1. SEMI, 2018 Global Semiconductor Equipment Sales Jump to Record $ 64.5 Billion, 

Apr 2019 (accessed May 2019), http://www1.semi.org/en/2018-global-semiconductor-

equipment-sales-jump-record-645-billion



All content / information present here is the exclusive property of  Tata Consultancy Services Limited (TCS). The content / information contained here is 
correct at the time of publishing. No material from here may be copied, modified, reproduced, republished, uploaded, transmitted, posted or distributed 
in any form without prior written permission from TCS. Unauthorized use of the content / information appearing here may violate copyright, trademark 
and other applicable laws, and could result in criminal or civil penalties.  Copyright © 2019  Tata Consultancy Services Limited

About Tata Consultancy Services Ltd (TCS)

Tata Consultancy Services is an IT services, consulting and business solutions 

organization that delivers real results to global business, ensuring a level of 

certainty no other firm can match. TCS offers a consulting-led, integrated portfolio 

of IT and IT-enabled, infrastructure, engineering and assurance services. This is 
TMdelivered through its unique Global Network Delivery Model , recognized as the 

benchmark of excellence in software development. A part of the Tata Group, 

India’s largest industrial conglomerate, TCS has a global footprint and is listed on 

the National Stock Exchange and Bombay Stock Exchange in India.

For more information, visit us at www.tcs.com

TC
S 

D
es

ig
n 

Se
rv

ic
es

 I 
M

 I 
07

 I 
19

WHITE PAPER

About The Authors

Selva Rajah

Selva Rajah is a senior domain 

consultant in the Supply Chain 

Practice of TCS’ Technology business 

unit. He has more than 20 years of 

experience working with high tech 

and semiconductor multinational 

corporations. Rajah’s expertise lies in 

end-to-end sales and operations 

planning, supply planning and 

logistics, and consulting in the high 

tech and semiconductor industry. He 

holds a Master’s degree in Business 

Administration from the University of 

Wales, UK, specializing in supply 

chain.

Pinaki Ghosh

Pinaki Ghosh is a supply chain 

analyst with TCS’ Technology 

business unit with extensive 

experience in supply chain and 

operations. He has been extensively 

involved in TCS’ supply chain-related 

engagements. Ghosh holds a 

Master’s in Business Administration 

(Supply Chain) from NITIE, Mumbai.  

Contact

Visit the  page on  Communications, Media & Technology www.tcs.com

Email: marketing.techbu@tcs.com 

Subscribe to TCS White Papers

TCS.com RSS: http://www.tcs.com/rss_feeds/Pages/feed.aspx?f=w

Feedburner: http://feeds2.feedburner.com/tcswhitepapers

https://www.tcs.com/communication-media-technology
https://www.tcs.com/?utm_source=white-paper-pdf&utm_medium=referral&utm_campaign=pdf-assets
mailto:marketing.techbu@tcs.com

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

