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Abstract
The prevailing pandemic has severely affected the manufacturing industry. The 
industry experienced the sharpest decline in new orders and outputs, the worst in the 
last seven years. Typically, a sector that thrives on agility and high precision supply 
chain dynamics, the pandemic has left many manufacturing enterprises struggling for 
working capital and facing potential bankruptcy. The reasons behind this dismal scene 
are erratic and sharp fall in demands, complete or partial production closure and large 
volumes of unshipped product inventory. Global leaders in manufacturing are cutting 
down on discretionary spending and are trying to balance between investing for the 
future and carrying out cost optimization. 

Now is when CXOs need to seize the initiative and adopt technology for product 
innovation and plant digitization. Investments in technology levers like artificial 
intelligence/machine learning (AI/ML), coupled with the Internet of Things (IoT), 
robotics, augmented reality/ virtual reality (AR/ VR), and blockchain along with 
cloud or 5G adoption, can bring in new and innovative business options and much 
needed efficiency gains and cost savings.  These technology-led initiatives will enable 
businesses with remote operations, ecosystem integration, autonomy and creative 
solutions. The sooner the adoption of tech fusion, the faster will be the realization of 
benefits. 

Here is a holistic view of key factors that have disrupted supply chain operations and 
how manufacturers could digitize use cases in today’s context and recover.
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Introduction
The manufacturing industry has witnessed its worst successive five months (February-June 2020)1, over the last seven years. The JP Morgan 
Global Composite Purchasing Managers’ Index (PMI) plummeted from an average of 52.47 points between 2013 to end of 2019 to a record 
low of 26.50 points in April of 2020, as depicted in Fig. 1, the lowest since the 2008-09 economic slump. However, after the initial wave, 
governments have announced a slew of stimuli to kickstart economic activity. Using that to their advantage and relying on their inherent 
resilience, manufacturing organizations have restored their manufacturing capabilities in a short period. As a confirmation, the PMI is on the 
rise since July.

Fig. 1: JP Morgan Global Composite PMI 2013-2020 Data1

The Covid-19 induced economic 

depression has reportedly led to an 

estimated 10 percent drop in income 

earned by workers globally in the first nine 

months of 2020, equivalent to a loss of 

over US$3.5 trillion. However, governments 

around the world have relaxed restrictions 

and provided stimuli for economic growth. 

In this paper, we look at the impact of 

supply chain disruptions on manufacturers 

and see how they can grow through the 

rapid adoption of digital solutions and 

display agility in adapting to new business 

contexts.

Unprecedented Global Situation – Factors Influencing Supply Chain Operations 
The manufacturing industry had flourished over the last few decades, thanks to the widespread globalization of suppliers and customers. 

With the pandemic, almost 75% of companies reported supply chain disruptions across their ecosystem. The disruptions and operations 

lockdowns have led to over 80% of manufacturing firms resigned to the revenue decline in 2020. 

Let’s look at some of the challenges in Fig. 2 and review their impact in light of the pandemic.

Fig. 2: Challenges faced by manufacturing organizations during the Covid-19 pandemic
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Sales and Operations Planning: Volatile 

demand globally caused by erratic 

purchases and a change in buying 

patterns, have impacted the most 

sophisticated forecasting and planning 

algorithms. Health consciousness, need 

to conserve funds and government 

policies and prohibiting mass gatherings 

have led to changes in the way 

consumers buy. Moreover, job losses 

due to the economic downturn reduced 

purchases in cyclical industries such as 

automobiles, discretionary consumer 

goods and real estate. Health and savings 

assumed priority, and consumers spent 

less on seasonal purchases like fashion 

merchandise and cold desserts. A large 

global beverage manufacturer saw a steep 

decline in sales due to a lack of footfall in 

restaurants, resulting in a considerable drop 

in production.  

Sourcing and Procurement: Low 

predictability of supply with regions 

moving into and out of lockdown 

multiple times and inconsistent rise in 

pandemic cases has led to long lead 

times, closed transportation routes and 

low supplier visibility for raw materials. 

This is especially true for supply from 

upstream manufacturing hubs such as 

those in South Asia or Southeast Asia, 

notably China and India. Switching to 

alternate suppliers resulted in delays, 

potential compromise of quality and 

significantly higher price of procurement. 

Many hi-tech manufacturers had to reduce 

capacity and service levels due to the 

shutdown of their primary component 

supplier, located in one of the regions worst 

affected by the virus. 

Inventory Management, Warehousing 

and Logistics: Inaccurate demand 

forecast, unpredictable sourcing, lack of 

transportation or delivery options and 

irregular manufacturing schedules have 

led to either raw material stock-outs in 

some plants or surplus idle inventory or 

finished goods in others. Manufacturers are 

unable to preserve perishable goods (e.g., 

processed food, pharmaceutical drugs) 

due to the unavailability of appropriate 

storage options. There has also been a dip 

in the quality of non-perishable goods 

due to environmental exposure, e.g., 

rusting of iron bars. Such incidents have 

significantly impacted operations thanks 

to the increased cost of storage and low 

utilization percentage.

Production Planning and Manufacturing 
Operations: Production planning and 

manufacturing shift operations have 

become increasingly difficult with the 

absenteeism of skilled workers. Health 

concerns have forced people to stay 

indoors, leading to difficulty in adhering 

to shift plans and unavailability of trained 

personnel at designated machines. 

An aircraft MRO plant had to reduce 

production shifts due to uncertain demand, 

unavailability of human resources, and 

necessary resources. This saw aircraft 

layoffs and a reduced number of scheduled 

flights. Further, the efficiency of high-touch 

production lines with limited automation 

has suffered from the need to observe 

physical distances on the shop floor. Large 

manufacturing industrial carriers had to 

spread one shift’s workload to multiple shifts, 

to limit the number of people at a given time, 

incurring higher costs and delays in meeting 

customer demands. 

Site Maintenance and Servicing: Safety 

concerns among MRO personnel and social 

distancing norms have impacted asset 

maintenance and field service leading to 

lower asset utilization due to unplanned 

machine outages.

Sales Pricing: Apart from reduced 

consumption, protectionist government 

policies and trade barriers like a ban on 

imports from lower-cost countries and 

imposition of higher duties have led to 

sharp price rise and lower sales. 

Finance and Control: The limited cash in 

hand situation has affected consumption 

as well as payment to suppliers leading 

to longer payment terms and higher 

days’ sales outstanding (DSOs). This puts 

significant working capital pressure 

on organizations, with small scale 

manufacturers struggling to survive with 

low liquidity.

Human Resource Management: With 

few options for remote operations, many 

factories are saddled with the problem of a 

stranded and ailing workforce. Restrictions 

on travel and the inability to meet and 

drive business decisions onsite have 

hampered business growth.

Digitalization as the catalyst 
to drive growth – the way 
forward 
A recent article in Forbes, The COVID-19 

Problems That Will Force Manufacturing 

To Innovate, correctly said that the 

decision of “choosing not to respond quickly 

is choosing not to respond at all.” Now is 

the time for CXOs to necessarily invest in 

technology levers like artificial intelligence/

machine learning (AI/ML), the Internet 

of Things (IoT), robotics, augmented 

reality/ virtual reality (AR/ VR), big data 

and blockchain, along with cloud or 5G 

adoption for product innovation and 

plant digitalization. Digital disruptions will 

provide organizations with the nimbleness 

to react faster during a crisis. It can help 

meet evolving customer needs and help 

shape the demand of customers with 

innovation while reducing dependence on 

the physical presence of factory workers. 

Adopting technology can open new 

business opportunities and introduce 

much needed business agility, resilience in 

business operations, efficiency gains and 

cost savings through remote operations, 

ecosystem integration, autonomy and 

alternative technology solutions.



Adoption of Digital Options
CXOs worry over the intensity of a 

digitization program, the speed with 

which digital transformation can de-risk 

production operations and deliver 

benefits.  

The typical goals of a Chief of 

Production Operations are - 

• Maximize worker safety > minimize 
safety incidents over time

• Increase throughput or capacity 
utilization > ensure higher 
productivity, flexibility and OEE

• Higher quality, lower defects > 
increase product quality by ensuring 
lower product replacement requests 
and quality rejects on the shop floor

• Reduce the cost of manufacturing 
> minimize idle time in process cells, 
increase capacity utilization and 
higher uptime, add ensure quick 
resolution of any machine-specific 
issues or failures

The table in Fig. 3 identifies relevant use 

cases that harness digital technologies 

to reach the above goals. 

Fig. 3: Digital Solutions that positively impact KPIs of manufacturing organizations

Safe Workplace and Worker Safety: 

Operator safety has always been 

of paramount importance for any 

manufacturer. Digital solutions such as 

image and video analytics, connected 

wearables, computer vision, deep 

learning, robotics and AGVs are widely 

used to eliminate human errors and make 

workplaces and shopfloors safer. However, 

owing to the prevailing COVID-19 crisis, 

new norms are emerging in workplace and 

worker safety considerations. 

Infosys has the enterprise-grade ‘Return to 

Workplace’ (R2W) solutions to help clients 

ensure their employees’ safety and wellness 

as they adapt to new ways of working 

today. The R2W solutions include elevated 

body temperature scans, contact tracing, 

analyzing physical distance and mask 

compliance developed on a foundation of 

digital technologies like computer vision, 

edge and artificial intelligence.

Video analytics based after algorithms 

Such algorithms calculate the physical 

distance between people and check 

on protective gear compliance, such as 

wearing goggles and gloves in the factory. 

Digital wearables like helmets and global 

information systems (GIS) are used for 

geo-fence workers and aid emergency 

evacuations.

Infosys has developed a solution for an 

underground facility that enables object 

detection in extreme low light conditions. 

Trained deep learning algorithms using 

images and video feed along with thermal 

signatures recognize human beings and 

objects like bolts, tools and cables. This 

helps people navigate safely in low light 

conditions and carry out rescue operations 

in case of an accident.
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Digital Thread driving Intelligent 

Production Scheduling and Flexible 

Manufacturing: Manufacturers are now 

focusing on flexibility to innovate and be 

more agile in meeting customer demands.

One of the essential enablers for 
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Fig. 4 Representation of manufacturing digital thread

Digital Thread: As Designed – As Manufactured – As Operated – As Serviced
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innovation and agility is a need for the 

digital thread: a convergence between 

IT-OT-ET systems ensuring a single 

source of data thread running through 

the entire lifecycle of the product across 

engineering applications, product lifecycle 

management (PLM), manufacturing 

execution systems (MES) or manufacturing 

operations management (MOM) and 

enterprise applications (ERP) along with 

quality and lab applications (QMS, LIMS) 

and field service systems. 
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An integrated ecosystem ensures constant 

data integrity and traceability, collaboration 

across divisions, seamless feedback process 

and real-time management control towards 

meeting metrics like on-time delivery, 

customer schedule adherence and resource 

idle time.

Infosys enabled parametrized manufacturing 

for a heavy electrical equipment 

manufacturer by establishing a digital thread 

in their line configuration to manufacture 

customized product variants based on 

demand without completely dismantling 

and reworking production lines. The 

parameterization of Bill of Materials was 

achieved through integration between sales 

and product configurators, PLM, ERP and 

downstream machines using an IoT platform. 

The automated configurator solution led 

95% of ETO products to be converted to 

parametric CTOs, reducing the Configure to 

Delivery lead time for product variants by 

70%.

An aircraft engine MRO plant struggled to 

meet customer schedules due to dynamic 

demand, further compounded by a lack 

of machine visibility and low operator 

utilization. Infosys created a partial digital 

thread, integrating machine data with 

their MES, MOM, ERP and Human Resource 

systems. Scheduling managers could 

visualize and analyze the vast volumes of 

data generated across the manufacturing 

value chain in real-time and effectively 

optimize the job schedules based on machine 

and human resource availability, skillsets and 

job priorities. The intelligent manufacturing 

scheduling and production optimization 

enabled them to increase production visibility 

by over ten times and their customer delivery 

adherence by 5% within the first six months. 

Remote operations center (ROC): The need 

for real-time or near real-time decision 

making has driven organizations to create 

smart machines and explore the use of IoT 

technology, including edge processing and 

edge analytics, to drive fast and informed 

business and process decisions. There is a 

need to enable remote decision making 

and actions in the COVID and post-COVID 

era. The most widely adopted solution, 

IoT driven command center dashboards, 

enables plant operations teams to focus on 

core production challenges, opportunities, 

mitigation and augmentation plans based 

on need. A centralized or a de-centralized 

remote collaboration center can monitor 

the plant operations and carry out root 

cause analysis in case of any failure in the 

process control layer.

Infosys worked with a large chocolate 

manufacturer to create an ROC, 

monitoring real-time operations data 

tracking metrics like OEE, productivity, 

line throughput, machine conditions and 

quality rejections across lines, shifts and 

plants, thereby enabling faster decision 

making and reduction in wastage. The 

system automatically switches on or off 

AHUs and chillers based on threshold limits 

of parameters such as temperature and 

humidity.

Digital Twin of Assets and Production 

Process: Enabling effective remote 

business operations with the least setup 

time has helped organizations sustain their 

operations during the lockdown period. 

The success of digital twins has provided 

organizations with an impetus to build 

more such twins to increase operational 

efficiency in the future. A Digital Twin 

is, therefore, one of the essential digital 

solutions for an organization to consider 

investing in. It involves creating a virtual 

(digital) representation of a specific 

manufacturing asset or process across its 

lifecycle. A digital twin enables a better 

understanding of what was manufactured, 

what was designed and how it is operated, 

bridging the gap between design, 

implementation and operation. The Digital 

Twin acts as a single-window for decision 

making and tracking the performance of 

an asset or process in their plant through 

real-time operational data visibility, 

what-if Simulations and quality control. 

AR-enabled 3D models help operators 

do virtual rounds of the shop floor and 

remote expert support to guide local 

maintenance staff.

Infosys helped a multinational 

pharmaceutical company set up a digital 

twin of the shop floor at a vital vaccine 

production center. The process Digital 

Twin built for vaccine production is used 

to visualize the cellular culture process 

across its multiple bio-reactors. The Twin 

helps the manufacturer predict the final 

cell concentration much ahead of the 

production completion and the optimal 

time to harvest the vaccine cells. To “increase 

yield and fail early,” the process digital 

twin enables the organization to identify 

non-optimal batches, anticipate possible 

in-process controlled actions as mitigation 

and also provide an option to discard out-

of-specification batches early in the lifecycle, 

saving time and cost. The complete virtual 

experience on a mobile device allows the 

operator to virtually take a walkthrough of 

the entire bio-reactors and try out what-if 

scenarios to ensure a “golden optimal batch” 

production. 

Predictive analytics for asset health 

and energy consumption: Predictability 

in resource availability and resource 

consumption are essential for driving 

efficiencies on the shop floor and ensuring 

maximum capacity utilization. With 

limited resources available and high costs 

incurred during the slowdown period, it 

has become imperative for organizations 

to monitor the conditions of assets from 

the large volumes of data generated by 

the smart machines and control systems. 

Based on the failure mode and effect 

analysis, the anomalies are studied, and 

diagnostics identified. AI/ML techniques 

are then used to create prognostic and 

diagnostic models to predict failures 

in advance and root cause, impact and 
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resolution identification, transforming 

asset maintenance from a periodic to a 

prescriptive activity. 

Infosys has worked with one of the world’s 

largest automakers in studying deviations 

in vibration patterns and current load to 

monitor the health condition of their spindle 

machines and predict failure points where 

a replacement would be needed. This has 

saved them millions by pushing out time-

bound CAPEX apart from helping them 

improve efficiency. Similarly, Infosys has 

used predictive analytics for a shipbuilder to 

ensure the ships’ safety by predicting engine 

failures 72 hours in advance. 

Energy consumption is another area where 

predictive analytics exploiting AI/ML is 

used to create models to forecast energy 

consumption based on historical data of 

energy consumption, targeted production 

volumes and weather forecasts. The Infosys 

solution around developing daily energy 

forecasts has enabled a leading automotive 

company to identify the correct slabs of 

energy consumption and apply for cost 

benefits.

In-process quality Inspection: The quality 

of products defines the resilience of a 

manufacturing organization. Hence there 

is a need for a digital, automated and 

connected inspection process from design 

through manufacturing. Digital solutions 

like vision-based inspections through 

drones, cobots and robotic inspection, 

digital twins, image and video analytics 

ensure consistency of results, quick 

turnaround, especially in inaccessible areas 

and for sensitive batch manufactured 

products. 

Infosys has worked for a manufacturer of 

power generation products to use drones 

mounted with visible spectrum camera to 

fly into the HRSG boilers and capture feed, 

analyzed with deep learning algorithms to 

detect damage patterns and to identify any 

potential damage. 

Augmented digital worker and virtual 

training: Ever since the breakout of the 

pandemic, there is an overarching need 

to reduce human touch and digitize and 

automate processes to control the spread 

of the virus. Digital worker solutions 

address these needs and empower the 

workforce with actionable, augmented 

intelligence to improve productivity and 

quality and enhance safety and avoid 

compliance risks. 

Paperless manufacturing solutions with 

integrated electronic work instructions, 

manufacturing process steps with 3D 

views and AR technologies, autonomous 

vehicles for transport in factory premises, 

robotics for quality inspection and 

automating complex, labor-intensive tasks 

are examples of digital workers.

A manufacturer of industrial tools uses 

paperless manufacturing for automated 

production status reporting, with mobility 

and AR Solutions for optimized quality 

inspections, traceability and OEE

Virtualized training environments utilize 

the knowledge base of past incidents 

and non-digitized training manuals, AR 

based models for guiding personnel with 

augmented instructions for their daily 

work and fixing machine problems as part 

of field services. With more customers 

preferring to stay indoors, there is growing 

adoption of technology in end user 

engagement. 

Infosys has partnered with a global 

pharmaceutical company to deliver a 

HoloLens based solution. Engineers use 

head-mounted devices to work hands-free 

efficiently and with access to real-time data. 

They are guided with inspection and safety 

instructions augmented on real-world 

scenarios. 

Ecosystem visibility: While the digital 

thread in manufacturing underlines the 

need for a single thread of data flow across 

in-house manufacturing systems, Industry 

4.0 demands organizations connect their 

industrial assets, processes, people and 

systems to the entire manufacturing 

ecosystem. The current fluctuating 

demands, frequent rescheduling of 

delivery schedules and the emergence 

of new priority items for immediate 

delivery have created a need for supply 

chain visibility across the ecosystem 

for real-time adjustments. A forward 

and backward supply chain integration 

between manufacturers, suppliers and 

logistics providers can be achieved 

through a connected cloud ecosystem 

with blockchain ensuring security 

through its tamper-resistant technology 

to ensure unscrupulous operators cannot 

corrupt the data. 

A connected cloud ecosystem 

connectivity ensures visibility to 

inventory, supply and demand 

information across partners, enabling 

agile manufacturing and reducing 

stockouts or idle inventory. Offerings like 

Infosys Cobalt can act as a force multiplier 

in this direction, allowing organizations to 

create collaborative business models using 

ready-to-use cloud solutions rapidly. 

Multiple wholesale component 

distributors make delivery commitments 

based on the OEMs’ inventory picture. 

They rely on blockchain to trace the 

lineage of distributed parts across 

multiple layers of their journey and track 

sales and procurement prices to settle 

claims like ship and debit and price 

protection. Infosys leveraged blockchain 

solutions for a coffee distributor to accredit 

and certify specific produce properties 

and enabled higher compliance and lower 

rejects.
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Conclusion
Organizations are often compared to live organisms in their instinct to survive and thrive in challenging environments. The manufacturing 

world is no different – they need to be resilient and take advantage of the decade’s most significant market disruption. The manufacturers 

need to innovate their operating model which is possible only by digitizing their core capabilities. The world is looking at alternative social 

ways of working in the post-COVID era, which essentially needs greater technology infusion – hence sooner the adoption, faster will be the 

realization of benefits. 
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