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Abstract

It is now more crucial than ever to comprehend 
and investigate the potential of Big Data 
Analytics and AI to enhance commercial 
operations, given the enormous increase in data 
at all supply chain stages. Companies are 
starting to understand the potential of Big Data 
and Artificial Intelligence (AI) to make better, 
quicker, and more informed decisions across a 
variety of industries. How does it affect the 
bottom line? What and how do they utilize 
technology?

This white paper examines how Big Data and 
Artificial Intelligence are being used in Supply 
Chain management across various industries. 
The goal is to present a succinct yet thorough 
account of the megatrends, the technologies 
involved, as well as their potential and 
implementation challenges. In this initial draft of 
the white paper, we seek to compile lessons 
learned from numerous industries that are 
pertinent to the work of OCP Group.

We will begin by discussing Big Data in terms of 
Supply Chains. Then we will reveal the 
bottlenecks that traditional systems experience, 
with examples of how data-driven processes 
powered by SCOR (Supply Chain for Operations 
Research) analysis can alleviate these problems. 
The advantages and difficulties of using each 
type of analysis method will then be discussed in 
detail. Finally, towards the end, we will present a 
plan for integrating Big Data and AI analytics 
into Supply Chains, highlighting the unique 
issues that must be solved for a successful 
adoption.
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Jarvis first helped Iron Man (Tony Stark) and the 
Avengers to save the world before becoming the 
artificial intelligence program that helps 
Facebook founder Mark Zuckerberg in his daily 
life. Edwin Jarvis, the butler who served 
billionaire Tony Stark, is the virtual equivalent of 
Jarvis, whose full name is Just A Rather Very 
Intelligent System. However, Jarvis is not content 
to simply oversee his "boss's" day-to-day 
activities. Instead, he manages all of his affairs, 
gets involved in maintaining the city's security, 
and connects Iron Man with the Avengers to 
coordinate their actions.

If Jarvis, this virtual voice that provides cues like 
the voice from the station announces the 
departure of the train, had not foreseen 
anomalies or malfunctions to come, the 
Avengers—superpowered, super-intelligent, 
super-strong, in other words, superheroes with 
supernatural powers—could have repeatedly lost 
face in front of the eyes of their numerous fans 
around the world. These are unfortunate 
circumstances, dangers that the Avengers could 
not have foreseen. Jarvis has only analyzed the 
data and taken the important information out of 
it.

Jarvis doesn't try to take the place of or 
compete with human or superhuman qualities. 
He enhances them by encouraging them on a 
better basis, one that is more trustworthy and 
that gives a more precise topographical 
description of the situation. The decision can be 
aided by Jarvis, who already does so by 
examining the Big Data he gathers. But most of 
the time, he is content to follow Tony Stark's 
instructions, who, depending on the situation 
and with or without consultation, makes the final 
decision.
Although the abilities of the Avengers are 
fantastical. Jarvis's are not, and they might be 

advantageous to Mr. Ahmed, our neighborhood 
banker. Mr. Ahmed reads his emails, prepares his 
files, sets priorities for his tasks, attends 
meetings, welcomes clients, and occasionally 
answers the phone when he gets to work in the 
morning. Before going home in the evening, he 
checks and closes the accounts of the few 
thousand clients of his agency. Given the 
sensitivity of the data Mr. Ahmed processes, he 
must be extremely watchful and alert at all 
times.

Furthermore, he must constantly be searching 
for fresh opportunities, especially in a market 
that is competitive and characterized by 
frequent, intense crises. After dark, Mr. Ahmed 
nods off while watching his preferred Avengers 
film. In his dream, Jarvis is waiting for him in his 
office the following day, having filtered his 
emails, prepared his interviews, and briefed him 
on recent trends. Mr. Ahmed's dream may come 
true because the data he gathers from his 
interviews and the transactions kept in the 
agency's information system both contain hazy 
indicators of what will occur tomorrow, in a 
week, in a month, or in a year.

These indicators include patterns in consumer 
spending, seasonal effects, unusual behavior, 
etc. To extract this predictive function, a 
significant amount of data must be analyzed, 
and the task appears challenging to complete. 
However, it is precisely this abundance of data 
that will enable Jarvis' algorithms to locate 
keywords in emails so that they can be properly 
filtered, to comprehend the new market 
segmentation so that customers can be ready 
for interviews and to locate outlier cases so that 
risks can be reduced. Because he can now 
concentrate more of his efforts on commercial 
prospecting and proactive risk management, Mr. 
Ahmed believes that his abilities have increased.

"Jarvis's world is already ours"
By Ayoub MAMDOUH, Managing Director of OCP SOLUTIONS

Editorial

��

BIG DATA ��AI:
Leveraging AI & Big Data to drive Supply Chain management efficiency

Mr. Ahmeds exist in all professions. Human 
resource managers, for instance, can use 
their Jarvis to learn about new professions, 
new skills, and the locations of talent. In 
order to determine the need for training, 
upskilling, or reskilling, the gap between the 
organization's professions and new 
professions, and the geographic 
concentration of the desired talents, Jarvis 
could sift through all of this data. Based on 
this, the manager could create a strategy 
that was both realistic and in line with the 
company's actual reality. As a result, he 
would have greater analytical and strategic 
thinking skills for making wise decisions.

Finally, Jarvis is now readily accessible for 
some professions. As an illustration, 
consider how airplane pilots have relied on 
autopilots to carry out their flight plans for 
many years. Thus, the pilot controls the 
autopilot by setting the ceiling, altitude and 
other parameters while supervising the 
smooth operation of the flight. However, if 
the circumstances call for it, he will retake 
control. As a result, fuel consumption is 
reduced, and the pilot is more concerned 
with the safety and comfort of the 
passengers.

In fact, Jarvis has given the Avengers more 
superpowers through these virtual 
technologies, which come to life thanks to 
analytics, Big Data, or Artificial Intelligence, 
among other things. In the same way, it will 
enable us to witness the appearance of 
augmented researchers, supply chain 
managers, and other professions in real life!
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Mr. Ahmeds exist in all professions. Human 
resource managers, for instance, can use 
their Jarvis to learn about new professions, 
new skills, and the locations of talent. In 
order to determine the need for training, 
upskilling, or reskilling, the gap between the 
organization's professions and new 
professions, and the geographic 
concentration of the desired talents, Jarvis 
could sift through all of this data. Based on 
this, the manager could create a strategy 
that was both realistic and in line with the 
company's actual reality. As a result, he 
would have greater analytical and strategic 
thinking skills for making wise decisions.

Finally, Jarvis is now readily accessible for 
some professions. As an illustration, 
consider how airplane pilots have relied on 
autopilots to carry out their flight plans for 
many years. Thus, the pilot controls the 
autopilot by setting the ceiling, altitude and 
other parameters while supervising the 
smooth operation of the flight. However, if 
the circumstances call for it, he will retake 
control. As a result, fuel consumption is 
reduced, and the pilot is more concerned 
with the safety and comfort of the 
passengers.

In fact, Jarvis has given the Avengers more 
superpowers through these virtual 
technologies, which come to life thanks to 
analytics, Big Data, or Artificial Intelligence, 
among other things. In the same way, it will 
enable us to witness the appearance of 
augmented researchers, supply chain 
managers, and other professions in real life!



Big Data and AI are being used more and more in Supply Chains across several sectors in Africa and 
Morocco to save costs, boost productivity, and enable better decision-making. OCP Group must 
radically rethink how "data" is used in light of the exponential expansion in data flows, the 
development of cloud platforms, and significant advancements in AI and Machine Learning models. 
This is even more crucial in light of shifting market dynamics, remote employment, greater 
sustainability consciousness, and increasing customer expectations.

OCP is one of numerous major enterprises on the African continent with enormous data vaults that 
have little value. We think that the full potential of this data is still substantially untapped, despite 
some of it being used qualitatively or statistically to support decision-making. Thus, bias and 
uncertainty may show up at any point during the supply chain management process. This has a 
number of drawbacks, including poor forecasting and demand planning, inconsistent inventory 
assessments, a lack of flexibility at the distribution network level, and sensitivity to business 
interruptions.

Big Data Analytics has the power to make decision-making less dependent on human intuition by 
analyzing large amounts of data. Automatic learning enables sophisticated models to be trained 
directly on data, learning the fundamentals in the process. This enables models to learn for 
themselves over time, achieving levels of accuracy that improve as more data is collected. According 
to Gartner, by the year 2023, automatic learning and IA methods will be a key component of 25% of 
Supply Chain technology solutions worldwide. Businesses in the forefront of these trends have 
adopted a completely new mindset in order to maximize their investment returns. But why have so 
many other businesses around the world not experienced such a success?

We believe that three major challenges that create a high barrier to entry will ultimately restrict the 
overall influence of Big Data on Supply Chains. To gather and store the data, strong and flexible 
processes are required. To analyze and interpret the data, qualified abilities are required.

Finally, a paradigm shift among all involved stakeholders may be necessary to unleash the full 
potential of data analytics and provide the most value and, most importantly, the greatest positive 
influence on business and society.

“Making Informed Decisions”
By Mohammed Mahdi AKKOUH, Principal Modeling & Analytics at OCP  SOLUTIONS
and Adnane MOULIM, Partner Modeling & Analytics at OCP  SOLUTIONS
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What topics will this white paper focus on?

This whitepaper reviews advanced Big Data analytics and AI as applied to Supply Chain management 
across industries worldwide. The goal is to provide a concise yet comprehensive account of 1) 
megatrends, 2) the technologies involved, 3) their potential, and 4) challenges related to their 
implementation. Our aim in this whitepaper is to synthesize learnings from a broad spectrum of 
relevant industries, not restricted to OCP’s Supply Chain.

In today's business environment, data has become a major factor in every company's operations. Big 
Data analytics and Artificial Intelligence are tools that companies are now using to improve their 
business decisions and make smarter decisions faster.

Supply Chains rely on data for the most efficient operation. In this article, we will explore how data is 
incorporated into Supply Chains, as well as how analytics can be used to address bottlenecks 
plaguing traditional Supply Chain systems. Next, we will review the different types of analytics 
methods used for Supply Chains, and present pros and challenges related to each method's 
implementation. Finally, we will share a roadmap on how Big Data analytics can be implemented in 
Supply Chains, as well as specific challenges that need to be addressed before successful adoption 
occurs.
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Big Data in Supply Chains

What does "Big Data" mean?

Big Data applied to Supply Chain 

Businesses are facing an 
increase in the amount of 
data they must analyze, and 
they need to be able to 
process this information 
quickly. Big Data is a term 
that describes extremely 
large volumes of structured 
and unstructured data that 
get created on a day-to-day 
basis during business 
activities. Big Data may be 
visualized using dashboards 
or analyzed computationally 
to reveal patterns, trends, 
and associations between 
the various entities involved 
in a Supply Chain.

Supply Chain data comes from many sources, including ERP systems that integrate and structure 
information related to demand, sales, capacity and more. Barcodes and RFID (Radio Frequency 
Identification) data can come from inventory positioning and warehousing. Sensors and cameras 
record streams of data as time series or images which sometimes come in real-time. They also need 
access to archives on past business operations in large portions. Other datasets can come from 
internet-powered apps and social networks.
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Figure 1. Growth of data’s volume, velocity and variety.

Figure 2. Big Supply Chain data may come from different sources (not exhaustive).
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The six "Vs" of Big Data

It’s common to characterize Big Data using the 6Vs; volume, variety, velocity, variability, veracity and 
value.

Volume: What are the scale of the data? 
1000s and millions of rows of data?

Volume is how much data is stored on a 
computer. Big Data is when you can capture, 
store, and transmit more data than ever before.

Velocity: How fast is the data coming into 
this system? In minutes/hours, days or 
weeks?

Velocity is how rapidly data is created. 

Variety: Is there a range of verticals or 
industries the data comes from? Financial, 
healthcare, education, etc.)

Variety refers to the range of content in the data 
set. Big Data is not just about volume and size 
but also the type of data being collected and 
stored.

Variability: 

Variability refers to the fact that every new data 
generated includes more information than was 
available in the previous one. There are multiple 
forms of Big Data, and each has its own specific 
structure and rule.

Veracity: Can the data be trusted? Is it 
accurate?

Veracity is a measure of confidence in a given 
dataset and it reflects our ability to make 
reliable interferences from said dataset.

Value: How valuable is the data across 
di�erent industries? 

Value is what an organization derives from its 
data analytics. This value comes from how easily 
we can get the data into the hands of decision 
makers and other critical stakeholders.
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Figure 3. Data volume and velocity vs. variety in a Supply Chain.
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Before Big Data can be used to solve business problems, it must go through a series of stages. First, 
proper collection mechanisms are needed to ensure data acquisition meets specific business needs. 
For example, some companies collect data that is motivated by a specific business need; other times, 
it is part of a broader company strategy. Next, data must be stored in an appropriate format so that 
it can be analyzed later on. Essentially, the cloud provides elasticity in compute requirements as well 
as flexibility in spin-up of resources. Intensive efforts are then required to curate and clean up Big 
Data so that it can be visualized or trained for machine learning purposes.

End-to-End visibility

End-to-end visibility is lacking; there is no 
common view across all businesses and 
channels.

Inventory management

Inventory management is important because it 
helps businesses avoid having too much stock or 
being forced to pay for excess inventory.

Freight Transportation

Freight transportation networks are not flexible 
enough to meet the changing needs of 
customers; tracking freight deliveries can be 
difficult for customers as well.

Risks & Vulnerabilities

Risk management becomes harder because it 
requires frequent reviews of stock levels, causing 
frequent stock-outs or excess inventory, in turn 
increasing inventory costs. (e.g. the covid-19 
effect).

Demand planning

Demand planning is also affected by production 
line imbalance and suboptimal batch sizes, with 
companies sometimes overproducing or 
underproducing their output assets at the 
expense of long-term profitability or 
sustainability.

Knowledge management

Knowledge management presents its own 
challenges with large unorganized datasets 
sitting in without extracted value representing a 
big lost opportunity for business optimization. 

Sustainability awareness

Sustainability awareness needs proper 
monitoring of further target variables in order to 
take them into account when performing 
optimizations

Supply Chain is a complex management field, with numerous challenges.

Genaration
&

Acquisition

Analysis
&

Processing

Storage
&

Curation

Services
&

Visualisation

Figure 4. The different stages involved in Big Data value chain.

7 Legacy Supply Chain red flags
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What can Big Data and AI do for
Supply Chain?

In summary Big Data and Artificial Intelligence can be used to better match supply and demand for 
goods. These technologies can make it easier for companies to make faster, cheaper, and 
more-informed decisions across the information, product, and money flows of a business. In practice, 
this can influence the bottom line by reducing costs and enhancing service levels. Below are some key 
details:

Gain a return on investment (ROI)

A recent study by Gartner found that companies 
who use analytics in their supply chains are 
usually able to achieve high returns on their 
investment. However, those who don't have this 
capability usually struggle.

Improve transparency of operations

A comprehensive dashboard for managing 
inventory, logistics and Supply Chain KPIs 
provides a complete view of ongoing activities 
and allows the company's top management to 
easily find issues.

Better understand risks

By identifying patterns and trends throughout 
the Supply Chain, the risks can be accurately 
predicted.

Increase planning accuracy

A dynamic planning environment that factors in 

historical trends, upcoming orders, lead times, 
and many relevant features can help derive more 
accurate forecasts from advanced AI models.

Make data a corporate asset

Allows members of the organization to access, 
consolidate, and analyze data from a central 
database that can be used for a variety of 
business needs.

Enhance market responsiveness

Displays the ability to track data from internal 
and external sources, allowing companies to 
adjust business strategy quickly.

Be more customer centric

By understanding several characteristics about 
customers, it becomes possible to proactively 
understand customers’ needs and highlights 
that better meet their highest expectations.
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Figure 5. Applications of ML in Supply Chains.

In addition, advanced AI and ML algorithms are being used in Supply Chains to solve a variety of 
business problems.
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Sneak peek into the evolution timeline

of Big Data ��AI in Supply Chains

A framework for Supply Chain end-to-end
analytics

In the pre-1980s era, new statistical and data mining techniques were developed that allowed more 
quantitative examination of data. The use of ERP systems emerged as a key development in the 1990s 
to allow companies to better structure and consolidate their Supply Chains.The data that we gather 
is getting bigger and more complex with each passing year, because of the internet and web-based 
applications that are part of our everyday lives.
Since the 1990s, the amount of data being generated has increased significantly. In addition to the 
complexity and size of data, this has also been exacerbated by the rise of the internet and web-based 
applications in the 2000s, which have required a fundamental rethinking of infrastructures and best 
practices used in the process of extracting value from data.
Along with the use of sensor and RFID technologies in Supply Chains, advancements in data storage 
infrastructures and training of machine learning/Artificial Intelligence technologies have created new 
opportunities for cognitive and AI-based technologies.

Since Supply Chain operations involve a large number of entities, a relevant question is which stages 
can be most effectively analyzed by big data analytics?
The Supply Chain operations reference (SCOR) model, developed by Supply Chain Council 
(www.supply-chain.org), provides a good framework for classifying the analytics applications in 
Supply Chain management.
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Figure 6. Evolution of Big Data analytics in Supply Chains.
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Figure 7. SCOR model and examples of decisions at three levels.

The SCOR model outlines four activity domains: source, make, deliver, and return. A fifth 
domain—plan—underpins all four of them. Demand forecasting is a key input at all time period for 
Supply Chain planning; long-term forecasting involves years and months of planning, while 
shorter-term forecasting involves days and weeks. The table above illustrates different processes that 
can be supported by analytics in each of the four domains. These decisions are further classified into 
strategic, tactical, and operational according to their time period.

Descriptive analytics

By answering the question “what is 
happening?”, Supply Chain mapping provides 
stakeholders with tools to make adjustments to 
delivery schedules and other functions, place 
replenishment orders, place emergency orders, 
change transportation modes, and so forth.

SCOR Domain

Activities

Strategic
(time frame:
years)

Tactical
(time frame:
months)

Operational

Plan

- Inventory
replenshiment

Demand forecasting (long term, mid term, short term)

- Tactical sourcing

- Strategic
sourcing

- Order and receive
materials and
products

- Schedule and
manufacture,
repair, or recycle
materials ans
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- Location of
plants
- Product line mix
at plants

- Product line
rationalization

- Sales and
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planning

- Workforce
scheduling
-  Order tracking,
scheduling

-  Vehicle routing

-  Transportation
and distribution
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-  Location of
distribution
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- Receive, schedule,
pick, pack and
ship orders

- Request, approve,
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disposal products
and assets

-  Location of
return centers

-  Reverse
distribution plan

-  Vehicle routing
(for returns
collection)

-  Fleet planning

-  Inventory
policies at
locations

- Supply Chain
mapping

- Supply Chain
contracts

(time frame:
days)

Source Make Deliver Return

Forecasting Supply Chain analytics
at a glance

Diagnosis analytics

Diagnosis analytics is an advanced type of 
analytics that seeks to answer the question “why 
did it happen?” It is a logical next step after 
descriptive analytics, which only provides 
descriptive information about what happened; 
diagnosis analytics seeks to explain the cause 
behind each event in depth.

Predictive analytics

Answering the question "what will happen? " is 
a key role of demand forecasting. Demand 
forecasts derived from past data can help an 
organization understand the most likely 
outcome, future possible scenarios, and their 
business implications. These insights can also 
allow organizations to project risks and mitigate 
disruptions.

Prescriptive analytics

Answers the question of "What should 
happen?" Prescriptive analytics is a natural 
progression of the three previous categories in 
that it provides recommendations on business 
decisions to suit multiple predicted outcomes. 
The accuracy of prescriptive analytics is 
challenged by more uncertainty in predictions, 
which leads to the next category.
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Taxonomy of ML methods
Machine Learning algorithms allow computer models to analyze data, derive insights and learn 
mappings between inputs and outputs. These models can then take actions in dynamic 
environments.

Unsupervised Learning

Unsupervised learning algorithms learn patterns 
in data without having to explicitly label the 
data. They're used to model the underlying 
structure of data and to learn more about the 
data itself. Unsupervised learning problems can 
be grouped into clustering and association 
problems; they have a direct tie to descriptive 
analytics.

Supervised Learning

A supervised learning problem is a Machine 
Learning task in which you have input variables 
(x) and an output variable (Y). You use an 
algorithm to learn the mapping function from 
the input to the output. Regression problems are 
used in the majority of practical Machine 
Learning applications, where you want to 
predict values for new inputs given values for 
old ones. Classification problems use statistical 
techniques for categorizing data into groups 
based on similarities between some attributes 
and an output variable.

Reinforcement Learning

Reinforcement learning is an umbrella term for a 
class of algorithms in which an agent operates in 
a dynamic environment and must learn to 
operate using feedback. Unlike supervised 
learning, which uses target values that remain 
constant over time, reinforcement learning has 
direct ties with prescriptive analytics and 
recommender systems.

Figure 8. Types of analytics sorted by value and difficulty.
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Figure 9. Taxonomy of Machine Learning methods.
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5 Steps to unlock Supply Chain analytics
� AI potential

Build a dedicated team

A company can harness the full potential of Supply Chain analytics by forming a dedicated 
multifunctional team that takes full ownership of all matters related to Big Data and AI in the 
company. This group should have the right balance in skills between data science, IT and Supply 
Chain expertise. Its members will also undertake training Supply Chain functions to become more 
data-savvy.

Identify business problems and relevant data sources

Businesses need to examine their existing Supply Chains to identify the biggest problems and gaps 
in how they operate. They must then analyze these problems with business leaders, who can help 
them find solutions. Once these solutions are identified, businesses should collect data from different 
sources to make analysis easier.

Establish big
analytics team

Evaluation
of impact

Identify Supply Chain (SC)
business problems

Map out data sources
and use cases

A B C D E

Solution
build phase

Set business
priorities

Steps repeated every quarter

What

Who

Duration
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needed

Map out the business
problems

Agree on initial
shortlist
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Review impact of
use cases

Implement use
cases at scale,
or stop
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next steps for
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impact potential
of evolution

Review brand
new ideas
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does not exist
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tools
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Figure 10. Roadmap to capture big analytics potential.

��

BIG DATA ��AI:
Leveraging AI & Big Data to drive Supply Chain management efficiency



Three roadblocks to successful adoption

Set business priorities

To determine the most important data-related issues, the team will need to consider both the cost 
and difficulty of getting data and the strategic importance of each issue. By making very detailed 
predictions at this stage, they can narrow down a list of priorities for their project.

Develop, train, test, and optimize models

Companies typically use a variety of methods to train and test machine learning models. They can 
collect new data and add new sources, or they can test their models on the same data that they used 
for training. Feedback sessions with Supply Chain functions can help make sure that the models 
perform well on new inputs, i.e., data not seen during training. Some companies may even use 
"hackathons" to develop initial prototypes for quick feasibility assessment. Iterations with customers 
will help fine-tune and improve solutions, or pivot them in a new direction.

Assess the impact

After the implementation cycle, it is important to assess whether the solution has achieved its 
expected outcome. Stakeholders need to decide whether to continue with the project, or put it on 
hold until there is a clearer value proposition. In some cases, stakeholders may decide that they do 
not have enough resources to invest in the project at this time and should move on to other ideas.

To fully harness the benefits of Big Data and Artificial Intelligence, organizations must develop a 
strategy for implementing analytics methods. Many companies struggle with the process of 
implementing these tools in their Supply Chains. OCP SOLUTIONS sees three major challenges that 
face the successful adoption of Big Data analytics and AI in Supply Chains.

Capabilities are needed to capture and 
analyze data

To build Supply Chain analytics, many 
organizations have a hard time finding the large 
amounts of data necessary. Furthermore, this 
information needs to be stored in one central 
database, which requires reliable integrations 
and coordination among all entities involved.

Skilled talent needed to build and interpret 
analytics

The shortage of experienced talent in big data, 
artificial intelligence and IT departments is 
making it difficult for companies to properly 
utilize these technologies. Businesses will be 
able to more effectively utilize analytics when 
they can train their employees on the skills 
required for their positions.

Vision & Alignment between all key 
stakeholders is key

In order to successfully adopt Big Data analytics 
technologies, companies must first establish a 
clear business case for their use. The business 
case should include information about the 
technology's capabilities, limitations, and 
benefits for users.
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