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In recent years, supply chains have become 
substantially more challenging to manage. Longer 
and increasingly interlinked physical flows reflect 
the rising complexity of product portfolios. Market 
volatility, which has been exacerbated by the 
COVID-19 pandemic, has elevated the need for 
agility and flexibility. And increased attention on the 
environmental impact of supply chains is triggering 
regionalization and the optimization of flows. As a 
result, companies and stakeholders have become 
more focused on supply-chain resilience. 

Supply-chain management solutions based on 
artificial intelligence (AI) are expected to be potent 
instruments to help organizations tackle these 
challenges. An integrated end-to-end approach 
can address the opportunities and constraints of all 
business functions, from procurement to sales. AI’s 
ability to analyze huge volumes of data, understand 
relationships, provide visibility into operations, 
and support better decision making makes AI a 
potential game changer. Getting the most out of 
these solutions is not simply a matter of technology, 
however; companies must take organizational steps 
to capture the full value from AI.

The changing face of supply-chain 
management
The supply chain is the web linking together 
multiple functions, including logistics, production, 
procurement, and marketing and sales (Exhibit 1). 
Integrated planning enables companies to balance 
trade-offs across functions and optimize earnings 
before interest, taxes, depreciation, and amortization 
(EBITDA) for the organization as a whole. 

The experience of one large building-materials 
company highlights the evolving nature of supply-
chain management. The company recently 
broadened the mission of its supply-chain function 
along four dimensions: increase operational 
sustainability; provide premium service levels 

and implement demand sensing for short-term 
changes; integrate its manufacturing and logistics 
supply chains; and make the business more 
resilient. As part of this effort, the organization 
expanded its central supply-chain team and 
created a chief supply-chain officer role who 
reports directly to the CEO.

Such approaches have stretched supply-chain 
functions, which must now operate as a “central 
cross-functional brain” within large corporations. In 
many organizations, supply-chain management has 
shifted to concentrate on dynamically optimizing the 
company’s global value rather than simply improving 
the performance of local functions. In several 
process industries (such as chemicals, agriculture, 
and metals and mining1), sales-and-operations 
planning has evolved into integrated business 
planning. The recent supply-chain disruptions and 
demand triggered by the COVID-19 pandemic have 
further amplified the need for companies to develop 
their central-planning muscles.

Enhancing the relevance and size of supply-chain 
or business-plan teams is not enough to achieve 
better performance. Companies must tackle several 
additional challenges:

	— predicting demand across multiple product 
segments and geographies 

	— dynamically identifying trade-offs with hundreds 
or thousands of interlinked variables and 
innumerable technical constraints

	— integrating AI solutions (such as processing 
optimization, predictive maintenance, or master 
data quality) to manage the wider value chain 

	— ensuring that plans get executed and can adapt 
to variability effects (such as demand shocks, 
production stoppages, and transportation 
disruption) in a timely manner

1	Stephan Görner, Gregory Kudar, Lapo Mori, Sebastian Reiter, and Robert Samek, “The mine-to-market value chain: A hidden gem,”  
October 5, 2020, McKinsey.com.
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A crowded solution landscape
The good news is that AI-based solutions are 
available and accessible to help companies 
achieve next-level performance in supply-chain 
management. Solution features include demand-
forecasting models, end-to-end transparency, 
integrated business planning, dynamic planning 
optimization, and automation of the physical 
flow—all of which build on prediction models 
and correlation analysis to better understand 
causes and effects in supply chains. Successfully 
implementing AI-enabled supply-chain 
management has enabled early adopters to improve 
logistics costs by 15 percent, inventory levels by  
35 percent, and service levels by 65 percent, 
compared with slower-moving competitors. 

Given the significant value at stake, multiple 
solutions have emerged. Both incumbent IT 
vendors and market disrupters are entering the 
game. New offerings include demand planning 
(which has been revolutionized by integrating 
machine learning and harnessing new sources of 
data); real-time inventory management, thanks 
to the IoT and connectivity; and dynamic margin 
optimization of end-to-end chains with digital 

twins. For example, retail and e-commerce are at 
the forefront of demand prediction. 

Selecting the right solution is critical. To manage the 
complexity of today’s supply chain, new solutions 
need to be smartly designed and adapted to specific 
business cases. They also need to fit well with the 
organization’s strategy. This alignment enables 
companies to tackle key decision-making points 
with an adequate level of insight while avoiding 
unnecessary complexity. However, implementation 
can require significant time and investments in both 
technology and people—meaning the stakes are 
high to get it right. 

Embarking on an AI-driven 
transformation
Transforming a supply chain is an ambitious 
undertaking, and companies should be fully 
aware of the challenges (see sidebar “Navigating 
implementation challenges”). However, the potential 
benefits are significant: companies that are able 
to manage four specific areas in tandem will be 
positioned to achieve far greater visibility and better 
decision making—all powered by AI (Exhibit 2). 

Exhibit 1

Marketing and sales 
Uni�ed and more accurate price 

and demand forecasts enabled by AI 
Increased transparency and 

granularity on integrated margin 
by sale

The future of supply chain: digital and AI will enable end-to-end transparency 
and faster decision making.

Logistics and distribution 
Dynamic optimization of 

routing, freight contracting, and 
vessel sharing, reducing costs 
and environmental impact

Planning
Full transparency on 

execution through end-to-
end digital control tower
Risk-adjusted end-to-end 

margin optimization

Production
Agile production planning 

and scheduling

Procurement
Full data integration with suppliers
Optimization of raw materials recipes 

based on forecasted prices

Web <2021>
<New frontiers supply chain>
Exhibit <1> of <2>The future of supply chain: digital and AI will enable end-to-end transparency 
and faster decision making.
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Exhibit 2
Companies face common pitfalls along their planning transformation journey, 
leading to more than 60 percent of projects being late or over budget.

Source: McKinsey survey of global supply-chain leaders (December 4–18, 2020, n = 52) 

Areas of an AI 
driven supply-chain
transformation
journey 

<1/3 of 
companies
perform a value 
diagnostic

Few companies conduct 
a design of solutions 
prior to vendor and 
solution selection, leading 
to suboptimal choices 
and value leakage

25% of supply 
chain leaders feel 
their objectives 
are aligned with 
system integrator’s 
incentives

13% of global 
senior executives 
say their companies 
are adequately 
prepared to address 
the skills gap

Value 
unclearly
identi�ed

Overlooked
design phase

Insu�cient 
impact focus and
execution rigor

Inadequate
capability building
and change
management

Typical
pitfalls

>60% of 
recent projects 
were delivered 
either late or 
over budget

Value-creation
identi�cation, 
strategy, and

road map

Design of
target solution

and vendor 
selection

Implementation
and systems
integration

Change 
management, 

capability building, 
and full value

capture

Companies face common pitfalls along their planning transformation journey, 
leading to more than 60 percent of projects being late or over budget.

Navigating implementation challenges

A recent McKinsey survey identified 
common challenges to solutions  
implementation.1 For example, only  
25 percent of respondents working with 
a system integrator reported that their 
objectives and the system integrator’s 
incentives are aligned. Other issues 
include a lack of internal alignment, as 
well as a struggle to build a compelling 
case for the investment. Once the solution 

has been implemented, it often falls short 
of expectations. About 35 percent of 
respondents said the impact delivered 
from their planning system fell short of 
expectations, 45 percent cited that a 
project was not delivered on time, and  
26 percent reported budget overruns. 

Our survey also highlighted the biggest 
risks to implementation (by the share of 

respondents who put it among the top 
three risks):

	— change management (82 percent)

	— poor process design (70 percent)

	— missing capabilities (57 percent)

1	Knut Alicke, Elena Dumitrescu, Markus Leopoldseder, and Max Schlichter, “How great supply-chain organizations work,” September 24, 2020, McKinsey.com. 
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1. Value-creation identification, strategy,  
and road map
As a first step, companies need to identify and 
prioritize all pockets of value creation across all 
functions, from procurement and manufacturing 
to logistics and, ultimately, commercial. Less than 
one-third of companies perform an independent 
diagnostic at the outset, but this exercise can 
ensure companies have an accurate list of all the 
value-creation opportunities.

Clearly defining a digital supply-chain strategy 
helps support the company’s business strategy 
and ensures better alignment with its digital 
program. In addition, a solution-agnostic 
assessment enables companies to identify the 
process redesign, organizational changes, and 
capabilities required to boost performance as well 
as create a strategic road map. 

2. Design of target solution and  
vendor selection
The complexity of supply chains—from demand 
forecasting to planning optimization and digital-
execution tracking—means that finding one 
provider that can meet all of these needs is 
increasingly unlikely. Executives should recognize 
that the right answer for their company won’t 
necessarily be the one recommended by the 
providers, whose goal is often to push for a single 
end-to-end solution.

Solution design and vendor selection can help 
support the digital supply-chain strategy. Often, the 
best approach is a combination of different solutions 
from different providers, implemented by different 
systems integrators. Companies that select a suite  
of solutions must make integration a top priority. 

3. Implementation and systems integration
Many companies haven’t had sufficient experience 
in implementing organization-wide technology. 
Once companies select solutions, the risks are 
falling behind the implementation schedule and 
coming in over budget while losing focus on the 
primary objective: to properly address value-
creation levers from the first pitfall. Only 25 percent 
of supply-chain leaders reported feeling their 
objectives are aligned with the incentives of their 
systems integrators.

Companies should take a holistic approach to 
implementation and systems integration. By 
optimizing the end-to-end value, companies can 
implement solutions that deliver value in the short 
term and are more sustainable over the long term 
(see sidebar “An end-to-end approach to supply-
chain optimization”).

4. Change management, capability building, and 
full value capture
Even while focusing on tech solutions, companies 
must attend to vital supporting elements, such as 

An end-to-end approach to supply-chain optimization

A number of companies have successfully 
implemented end-to-end supply-chain 
solutions. For example, a global mining 
player used AI to improve performance 
along its mine-to-market value chain. It 
focused on planning, including product 
blending and inventory management, to 
significantly increase throughput and 
improve margins. 

A wheat trader has harnessed AI to 
optimize its harvesting and collection 
plan spanning 22,000 fields and more 
than 400 storage silos, in the process 
capturing value from wheat-quality 
segregation and logistic costs. A global 
basic chemicals company transformed its 
sales-and-operations planning process 
in a monthly exercise of end-to-end 

integrated business planning. It generated 
more value by optimizing product and 
customer mix, volume allocation across 
plants, and raw material and supplier mix, 
among other factors. 
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organization, change management, and capability 
building. Our research suggests this task is a 
common challenge: for example, only 13 percent 
of executives report that their organizations are 
sufficiently prepared to address their skills gaps.

To ensure adoption of new solutions, companies 
must invest in change management and capability 
building. Employees will need to embrace new 
ways of working, and a coordinated effort is 
required to educate the workforce on why changes 
are necessary, as are incentives to reinforce the 
desired behaviors. 

Supply-chain management has never been  
more formidable, but help is on the way. AI will  
be able to provide teams with deeper insights  
at a much higher frequency and granularity than 
ever. However, this visibility alone will not be 
enough to capture more value from AI-based 
supply-chain solutions. Any sizable technology 
investment must be matched by organizational 
changes, business process updates, and upskilling 
efforts. Only then will companies capture the 
expected ROI. 
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