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Foreword

combination of the Covid-19 pandemic and growing

geopolitical tensions has placed the just-in-time

supply chain model, on which the past three decades

of globalisation have been built, under unprecedented

strain. This poses significant challenges to governments
and policymakers, and to companies and chief executives.

No one can predict where the next destabilising shock will come
from, of course, or in what ways the shape and distribution of global
trade will change in the years to come. But there remains a great deal
that corporate leaders can do to protect their supply chains from
disruption.

This report from the FT Tech for Growth Forum explores some
of the technological solutions available to them — from machine
learning, through the digitalisation of procurement and fulfilment,
to the use of the internet of things in the transporting of goods and
deploying robots to enhance stock and warehouse management.

None of these technologies is a ‘silver bullet’ — global risk is too
protean for that. But what can be said with certainty is that companies
which do not invest in technology to cope with increasing complexity
of supply chains will put themselves at a significant disadvantage.

We are always keen to hear more. You can reach us at

forums@ft.com.

Jonathan Derbyshire
Tech for Growth Forum Editor
Financial Times
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Shifting supply chains

Technology can help with the challenges that face supply
chains, but companies must know which problems they
want to solve first, writes Lucy Colback

upply chains face a rethink. Geopolitical fissures
have disabled the just-in-time model, unwinding
decades of globalisation. The danger of overreliance
on one large manufacturing base, China, has been
exposed by the pandemic. Early on in the Covid
outbreak, Fortune observed that 94 per cent of Fortune 1000
companies had experienced supply chain disruption.

Added to this, many companies in the UK have been
hamstrung by Brexit. Multinationals had the resources to
prepare for Britain’s departure from the EU and, in critical
sectors such as pharmaceuticals, many received government
help to increase inventories and set up alternative sourcing.
Small and medium businesses without financial clout,
however, have been severely affected.

Other countries did not have the UK’s additional

impediment but they still experienced shipment delays. The
August 2022 Global Supply Chain Pressure Index, collated
by the Federal Reserve Bank of New York, showed that while
delivery times had reduced in the previous four months,
pressure was still high. This left the chain vulnerable to
disruption or even to fluctuations in seasonal demand.
Against these stresses, consumers continue to expect
greater choice delivered quickly, cheaply and, increasingly,
more sustainably. Even as disruptions continued, global trade
for 2021 reached a record high in value, according to the UN
Conference on Trade and Development. Suppliers should aim
to meet the challenges that accompany this demand. To do so
effectively, factors such as resilience, reliability and flexibility
of the supply chain should be treated as more important than
cost and efficiency.

Unprecedented supply chain pressures

Global supply chain pressure index (standard deviations from average value)
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Visibility is the key

Visibility can help to solve problems. An accurate overview

of the chain will mean that disruptions can be identified and
dealt with. This will give a degree of resilience, says ManMohan
Sodhi, professor of operations and supply chain management
at Bayes Business School London. At the consumer end

of the chain, traceability can fulfil shoppers’ demands for
sustainability.

Most companies recognise the need for better visibility
but only a few can achieve it. In 2020, SupplyChainBrain, the
supply chain management information resource, said most
enterprises could view just 20 per cent of their chains — it
recommends 70 to 90 per cent visibility. SupplyChainBrain
says digitisation is “no longer optional” if we are to avoid
severe business consequences.

For the best results, supply chains should be digitally
integrated from the most upstream commodity and
component supplier to the final customer. Manual inputs
would be turned into digital data that is consolidated, legible
and visible throughout the system.

Adopting technology solutions

Many companies are eager to deploy technology-enabled
solutions. A survey conducted in 2022 by SAP, the software
solution provider, found that within the next year or two, 70
per cent of UK businesses plan to adopt the latest technology
to try to overcome supply chain challenges.

Older technology is already adding value. Some solutions
that have evolved over decades, such as robotics and supply
chain optimisation, have lowered costs and improved
efficiency. Systems based on legacy software have emerged to
improve supply chain visibility. Wincanton, the supply chain
solution provider, has developed an application that applies
new modules to existing technology. Its system can track
goods from order placement to arrival at a consolidation
centre. This “control tower” capability is still being
developed and some manual elements remain.

How a company approaches digital transformation
is critical to success. Change should be viewed as an
opportunity rather than a threat — and businesses must be
prepared to fail as they learn. Michael Feindt, an adviser at
Blue Yonder, the specialist in intelligent supply chains, says
that while a move towards greater use of technology can be
hampered by fear, this is less prevalent in South America
and Africa — perhaps because there is more to gain in less
developed markets. A supply chain upgrade should be a
stepped process rather than a simultaneous, wholescale
overhaul. Adoption of new technologies, such as blockchain,
artificial intelligence (AI) and the internet of things (IoT),
should be incremental, not least because these are still
poorly understood and sometimes seen as a panacea, which
they are not. Early adopters will undoubtedly experience
disappointment.

Most importantly, as Sodhi’s research emphasises,
companies must first identify the problems they face and
then, second, clarify their strategic goals.

The costs of not embracing digitisation are considerable,
according to a study in 2021. It said the average annual cost
to an organisation of manually entering data averaged $1mn
in the organisations it polled, while more than $600,000 was
spent in manual entry of supplier invoices.

The importance of a digital supply chain strategy is well
understood but, due to the complexity, most companies
struggle with implementation.

Transmetrics, an Al logistics software provider, says
the logistics sector is notorious for its heavy use of manual
processes and large volume of disparate data that can be costly
to centralise. The resultis that holistic digital integration is
extremely challenging.

Supply chains are also disrupted by technology silos
between and within companies, as well as the lack of
standardisation in data — a barrier that organisations
including GS1, the champion of the barcode, are working to
dismantle.

Technology will certainly help companies to become more
adaptable and flexible, reduce costs and errors, optimise
asset usage and speed up processes and communication.

It will free workers from repetitive tasks to roles that
require judgment and experience. Yet only when the right
solutions are applied to defined problems can supply-chain
technologies achieve any of the many aims.

“Whatever the prioritised list of needs or expected
benefits you seek and whatever your organisational
constraints...you bring that to the vendor and ask them
which they can or cannot do”, Sodhi says. He emphasises
that the onus is on suppliers to identify solutions and, if
necessary, to undertake their own pilot schemes to test
nascent technology.

Having the right organisational structure can improve
outcomes and prevent a failure of experimental technology
from going on to affect the entire business. Paul Durkin,
chief customer and innovation officer at Wincanton, says his
company has improved by splitting its technology function
in two. One part addresses the challenges that face the
existing business while the second identifies opportunities
and products based on emerging technologies. He says
“this creates bandwidth” for product development without
neglecting current projects, thus creating more solutions for
customers’ problems.

The two parts come under one division and they unite

to implement viable solutions. “There is no technology
we have taken that hasn’t met expectations, but there are
technologies that we have to be ready to consume as an
organisation,” Durkin says. He adds that people are key.
“In some cases [we may be] ready from a technology point
of view; in [other] cases that might be from a people point
of view. It’s the combination of people and technology that
make it work.”



Understanding the limitations

Even once a technology solution has been identified as the
right one, it is important to understand its capabilities.
Feindt says: “Data-driven Al can help [in the] short term but
for long term planning it gets more difficult. That is because
the [likelihood of ] unprecedented events becomes larger
with longer timeframes.” In other words, Al cannot overcome
the fundamentals of statistics nor predict the unpredictable.

“Once an event has happened, software can help [you]
adapt fast,” Feindt says. “For instance it can predict how
consumer behaviour will develop and the necessary
execution.” It can also rapidly assemble data about current
circumstances, such as blockages at ports, helping companies
to act quickly to find alternative products or suppliers.

In the early days of the pandemic, machine learning (ML)
could outperform humans. As the latest data came in, ML
made use of them to come up with the best response. ML
quickly learnt that this was not at all like a holiday period.

Some customers initially feared that their software would
be unable to cope with the unprecedented situations caused
by the pandemic. Machine, however, turned out to be far
faster than man in understanding and reacting to the flood
of data. ATand ML also measured predictions against actual
outcomes, learning as it went.

While unpredictable events are inevitable, technology
can devise scenario planning to help supply chains
withstand shocks. It will optimise inventory management
by incorporating levels of uncertainty and can help
organisations reach strategic goals, for example, minimising
wastage.

Ultimately, networks will be able to be envisioned,
designed and tested for resilience through scenarios where
parts of the chain are “attacked” and contingencies brought

into play. This could also help with the relocation of supply
chains, such as from China to other parts of Asia, with
systems optimised for site location, capacity, inventory
management and customer response.

o outline some of the technologies that can make
a difference, this reportlooks at the strands of a
typical supply chain to show which solutions add
value and where, and which hold promise for the
future.

Companies should focus on what technologies do, not
what they are, advises Cambridge university’s Centre for
International Manufacturing. Echoing Sodhi, it says that
abusiness’s strategic objectives — better delivery, better
products, increased efficiency — should drive decisions on
which part of the supply chain needs investment and the
technology to be deployed.

IBA Group, the outsourcing and software services
company, says it can be better and less stressful for
management, and therefore more successful, to upgrade
facilities than to switch to an entirely new infrastructure.

Technology can help with the challenges that face supply
chains. For greater adoption to be a success, however,
companies must know which problems they want to solve.
They must recognise that any solution is simply a tool that
must be applied and used correctly by skilled people trained
inits use.

If there are problems in a supply chain, these need to be
identified and addressed as early as possible. Even with the
best technology, there is no substitute for communication
and transparency. Early intervention can save companies’
relationships with their customers.

Benefits of digitalising the supply chain outweigh substantial risks

Risk/benefits for ten digital supply chain scenarios
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Procurement and fulfilment

Procurement and fulfilment are entwined even though they are at opposite ends of the chain. Based on actual orders or
predictions about orders, the former sources materials and goods to ensure that demand is satisfied through fulfilment. The more
digitised a company’s procurement data, the better it can integrate with suppliers. If other suppliers are similarly enabled, the
improved connectivity will boost visibility and responsiveness along the chain.

The amount of data available for consumer behaviour is growing fast. According to an Ericsson report this year, total global
mobile data traffic reached 67 exabytes a month at the end of 2021. This is expected to more than quadruple to 282EB a month in
2027.

With the integration of information from suppliers and customers, Al and ML can provide demand forecasts and statistical
analysis faster and more accurately than humans. Higher demand for a new type of product in aregion can be identified early,
which provides insights that can then be applied predictively to neighbouring markets. Data analysis can help to manage price
movements and find cheaper sources.

Supply chain planning is not new but a digitised system will allow more extensive scenario modelling. This will help companies
work out how best to continue should part of a chain break, or to identify when alternative suppliers may be needed. As with
visibility, such planning improves resilience. Companies that hold good quality data will have a significant advantage.

The resilience of sourcing will be further enhanced when impending supply failures can be identified through automated
monitoring that uses natural language processing. This could involve, for instance, the use of information gleaned from the web
about extreme weather or political events.

To some extent, this is already provided by “control towers”. These are less automated cloud-based data repositories that rely
on both manual and automated sources to give companies an improved view of their chains. Control towers can, for example, give
early warning of when an external shock is about to trouble a supplier.

While control towers are already in use, continued manual inputs, data quality and the security of transfer between companies
stand in the way of full automation. They are expected to be a strong growth area: the control tower market was worth $6.5bn
in 2021, according to Grand View Research, and this valuation is predicted to grow at a compounded rate of 20 per cent a year
between 2022 and 2030.

Automated analysis that uses natural language processing and ML can also optimise supplier contracts, provide items to review
or action and ensure that procurement terms are in alignment and standardised. Similarly, automation of repetitive tasks such as
invoicing can reduce human error and speed up processing times. ML can also analyse invoices to prevent fraud.

Production

The efficient production of goods relies on a glitch-free manufacturing process. Equipment failure, poor management of input
materials and bad scheduling all cost time and money. Solutions in this area are intended to ensure that downtime is minimised
and the use of time and materials is optimised.

Sensors can monitor anything from equipment function to product flow and help companies select more efficient production
schedules. Combined with ML, sensors can predict the need for equipment maintenance and say when a particular piece is likely
to fail. Smart sensors can spot quality issues based on data inconsistencies and decide when to call for human oversight.

Want the best factory layout? Digital twinning can help. This is used to create a virtual replica of existing plants and work sites.
It can provide insight into the best design, for example when new machines are being installed.

One of the more mature technologies available for use in supply chains is robotics. Functionality has become increasingly
sophisticated and the use of robots has spread far beyond its traditional heartland in the automotive sector. Data from the
Association for Advancing Automation show that in 2021, sales of robots rose 28 per cent year on year to $2bn. This was
triggered by a shortage of workers during the pandemic and was 14 per cent above the 2017 sales record. Non-automotive sectors
represented 58 per cent of the total.

3D printing is useful for companies that produce work in small-scale batches near to their end markets. This is becoming more

common in high-precision, low-volume industries such as customised medical devices, aerospace and aviation as well as those

producing prototypes and spare parts.

Stock and warehouse management

Warehouses operated by Ocado, the grocery technology company, show how end to end integration can
add value. Systems based on its Smart Platform — which was developed in-house to meet its own
business needs — are sold to grocery companies worldwide.
Robots have added value to this part of the chain for decades and they have become
increasingly sophisticated. Robots enabled with sensors, ML and AI can load trucks and pallets
and move boxes. Ocado’s state of the art warehouses reduce downtime, as their robots
monitor their own “health”. At Amazon, robots do everything from lifting heavy loads to
fast and accurate picking and packing.
Stock levels are based on actual orders and predicted demand — and this is where
Al can bring savings. Historical data and pattern analysis have helped Ocado to
reduce food wastage. It is down from the industry average of two to three per
cent to 0.4 per cent. wide scale adoption should be treated as speculative.

Transport

While the IoT grows bigger and stronger by the day, systems built on the more mature RFID technology (radio
frequency identification) can offer near real-time monitoring of goods in transit. This allows accurate scheduling of
handling and delivery and the most efficient use of fleets of lorries or vans. For refrigerated items, tracking enhances
quality control by giving near-continuous temperature readings. In April 2022 Hapag-Lloyd said that all of its standard
containers would have trackers within months, offering greater visibility of this part of the chain.

Various software providers now offer control towers, which combine third party data and algorithms to solve transport
problems. These can be especially helpful when delays occur: storms can be tracked and routes altered almost straight away. When
dealing with mundane events such as traffic jams, technology can identify alternative routes far faster than people can.

One drawback, however, is where a system still relies on data that is manually input. Currently when disasters affect trade
arteries — the blocking of the Suez Canal by a container ship in 2021 is one example — it can take longer for companies to reconfigure
schedules if their processes are not fully automated. The more data a system has, the faster it can optimise alternative plans. At
some stage, natural language processing and standardised announcements — of changes to Covid regulations, for instance — should
facilitate more automated data collection.

Al can speed up mundane tasks such as choosing a carrier. It can assist logistics planners by narrowing down possible routes. The
process is similar to that of an individual consumer who uses Google Flights to select a plane ticket. Predictive algorithms can also
make sure that assets, for example containers, are in the right place at the right time. Al improves data analytics, capacity estimation
and network analysis.

Digital twinning uses Al and the IoT to make transportation more efficient. In the Port of Rotterdam, for instance, sensors in a
digital twin help to plan mooring and unloading schedules, taking into account the state of the tide and weight of cargoes. In the long
run, DHL envisages that digital twins of entire routes will be possible, all using real time information. This will make autonomous
deliveries more feasible.

Blockchain is said to have the potential to revolutionise much of the supply chain by providing transaction verification. Its
promise to solve border logjams caused by Brexit have yet to materialise, however, and with limited evidence of its value or
applications, any wide scale adoption should be treated as speculative.

The ‘last mile’ and the customer

Last mile delivery can make or break customer satisfaction levels for a consumer-facing company. Besides the technologies already
outlined, which help to predict demand and ensure that goods are available for delivery, software can optimise route planning as
customer orders are received. For the past few years street robots have delivered fast food in London and other European cities. We
can expect to see more autonomous vehicles and drones being used within a few years.

Fully digitised supply chains not only enable efficiencies in existing businesses, they can also enhance revenues by focusing on
what customers may need or wish to buy. Within procurement, ML and algorithms can make use of customer buying patterns and
help to sell more products. Digital sales channels are no longer simply nice to have, they are essential for companies to reach digitally
savvy consumers and tailor products for them.

As demand increases for products whose sustainability is verified, traceability will give an edge to the consumer-facing companies
that are among the first adopters.

Risks to watch for

Cyber threats: Greater digitisation in the supply chain is not free of risk. Data loss, information security and hacking are all threats.
A report on the 2021 state of the supply chain for the software industry by Sonatype, which sells supply chain software, reported that
the number of cyber attacks in the sector rose from 216 in 2015 to 12,000 in 2019, a 650 per cent increase.

Expectations shortfall: Disappointment can be a danger, a trend with technology that is shown by the Gartner hype cycle. With any
early stage technology there is limited understanding. Failing to match the organisation’s need to the right technology will inevitably
cause disappointment. The benefits provided by IoT, Al and blockchain are all still indistinguishable to most companies, as their
utility is misunderstood.

Sodhi of Bayes Business School London says that, to increase the odds of success, users must recognise that not all problems can
be solved by every technology. “Each of these technologies are useful for something but they are not useful for everything...People
think whether they get blockchain or Al or IoT that all their needs in the supply chain will be met. What they are actually thinking is
what they need, they are not thinking what the technology will provide or not provide”.

He likens making a choice from what is on offer to a homeowner being presented with a fridge, microwave and vacuum cleaner and
choosing just one to fulfil all their needs. “If I buy a microwave to clean the floors and I open it and close it to pick up the dust from the
floor, it might kind of work but that’s not what it was designed for”.

The problem is exacerbated by limited knowledge-sharing among users. For technology applications to be refined and developed,
more companies should share their experiences about what works and what does not.

Talent mismatch: Companies that are fearful of change risk poor implementation if they fail to achieve buy-in throughout an
organisation. A lack of training will hamper progress. In some instances, a generational shift may be required for successful
adoption. Experts stress the importance of the right personnel being involved in commissioning new software. Too often CEOs are
sold so-called all-in-one solutions whose functionality they do not understand.
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Supply chain disruption:

how can real time data and insights help?
Ashish K Gupta, chief growth officer &

head of business, Europe and Africa, HCLTech

Since 2020 organisations have been plagued by one
global supply chain disruption after another. This has
exposed the fragility of the complex system that supports
world trade. A combination of factors — including Covid
shutdowns, global supply chain problems, the Russia-
Ukraine conflict, fuel costs and fresh Covid-19 restrictions
in China — have exacerbated an already bleak supply
chain situation, causing new risks and stress.

Disruptions continued in 2021but, despite these, global
trade reached a record high in value, according fo the UN
Conference on Trade and Development.

Supply chains have traditionally been fragmented,
globally dispersed and susceptible to concentration risks
which, as Covid taught us, have not been captured by
most companies. Add in multiple partners and providers
and inconsistent cross-border regulations, then the task
of creating a strong and reliable supply chain looks near
toimpossible.

New supply chain risks and stress

According fo research by JPMorgan, the risks to supply
chains include a rebound in US port congestion, spillover
from the Russia-Ukraine conflict affecting northern
European ports, limitations on air freight particularly

in the Asia-Europe lane, and disruptions to rail freight,
including the track between China and Europe.

Supply chain complexity can wreak havoc on costs,
risk, reliability, customer satisfaction and the ability
to implement change. With consumers continuing to
expect more choices — delivered faster, cheaper, and
sustainably — disruptions have forced organisations
to explore new concepts. The traditional approach to
transformation fails to balance these priorities.

Tech investment

More significantly, many supply chains are not yet
influenced by technology. Sure, systems help companies
manage warehouses and transport. But the complexity
and diversity of supply chains still runs ahead of the
technology systems that can underpin supply chain
environments.

According to Gartner, more than 50 per cent of supply
chain leaders expect complexity to increase over the next
five years. For most customers the answer will be the
targeted use of technology.

If supply chain organisations focus on end to end views,
underpinned by real time data and analytics, they can
vastly reduce the chance of disruption. By using Al and
advanced forecasting, it is possible fo create scenarios,
predict disruptions and design mitigations.

Sixty-eight per cent of companies stated that planning,
forecasting, and inventory management were the most
important areas for technology investment. Fifty-three
per cent said end to end supply chain management and
Altechnology was critical. Emerging technologies will
improve planning and decision-making by chief supply
chain officers.

Analytics and real-time decision making

Supply chain analytics synchronise data from multiple
sources to improve decision-making by supply chain
managers. Al, blockchain, hyper automation and graph
analytics will generate accurate and useful predictions to
be embedded info workflows.

Organisations are under pressure to capture real-time
data and use it to make decisions faster. The future
reliability of supply chains depends on how quickly
companies can improve their data capabilities and
analytics.

Resilience in action

Building aresilient supply chainis a never ending
process. The risks, complexities and hyper-
connectedness of global chains evolve constantly. Risks
cannot be avoided but can be minimised. All businesses
should have continuity plans to aid recovery in the event
of critical disruption.

Tools including resilience indices, risk visualisation and
supply chain simulations can help companies understand
the complexity of supply chain risks, meaning that they
are more likely o bounce back from adversity.

*HCLTech’s views are separate from other premium
members, the FT and the FT Tech for Growth Forum



Premium Member

Overcoming supply chain issues
Che Min Tu, senior vice-president for group
operations, Lenovo

The supply chain disruption that has affected nearly all
businesses in the past few years is entirely due to external
factors. Covid led to a series of first-time challenges.
There was a drastic decline in freight and passenger
flights, which account for more than half of all air cargo.
International business has been forced to work around
local restrictions in many countries, all the while coping
with reduced product and workforce availability.

While many sectors are largely back to normal, industries
have had to change how they work, which has caused
logistical disruption.

Geopolitical factors have added to supply chain
problems. Sanctions have made it harder for businesses
to source materials. This has led o logistical snags,
especially with complex products such as technology
devices, which require parts from various locations.

Solving supply chainissues

It is vital that companies treat suppliers as an extension of
their own businesses. Closer working can lead fo greater
understanding of the entire supply chain, and businesses
can then prepare for issues that may arise. At Lenovo, we
have implemented an end to end business management
solution to aid collaboration.

Digitisation will be the difference between supply chains
succeeding or failing. The right technologies will help
connect the different parts of the chain, and this will
improve quality control. The introduction of technology
— including the loT, augmented and virtual reality —

will allow remote site management. Intelligent solutions
will enable businesses to get customer feedback in real
time, which will in turn improve process management and
decision-making.

All of this starts with people. By caring for and investing in
talent, businesses can adapt and react to issues that arise
and keep customers and partners happy.

Looking to the future

As supply chains evolve, companies must ensure
that sustainability is front of mind. Customers want
businesses to be greener and these efforts cannot
be allowed to slip, even to meetimmediate demands.
By opening manufacturing sites in different areas,
companies can reduce their distribution footprint.

Many businesses have said they will aim for net zero
emissions. Lenovo has aligned with the Science Based
Targets initiative to work towards the goals set in the
Paris Agreement of 2015. Our vision is fo provide smarter
technology fo help build a brighter, more sustainable
future.

Our supply chain mission will also deliver a customer
experience that is profitable and sustainable. We aim
fo aftract and invest in the best talent and create the
highest-quality smart technology products and services.

*Lenovo’s views are separate from other premium
members, the FT and the FT Tech for Growth Forum
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