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INTRODUCTION
With new, digital technologies entering the factories and the supply chain, 

the role of people in manufacturing and logistics is undeniably changing. 

Existing tasks are disappearing or changing, new tasks are emerging. Digital 

technologies can be used to automate certain tasks, yet their full power is 

in how they can augment the human capabilities. In their book Human + 

Machine, Daugherty and Wilson provide multiple examples of technologies 

extending the capability of the employee: cobots working alongside 

the operator in the factory; digital twins giving the process engineer 

information about the process before it’s even installed; drones giving 

the field technician an extra pair of eyes high in the sky; data analytics 

informing the maintenance technician when to replace a component; 

logistic robots taking over the heavy work in the warehouse, shifting the 

task of the human to training, maintaining and monitoring the robot.

But what about the planning function? How is this function being impacted 

by the introduction of digital technologies – and, in particular, artificial 

intelligence – making the planning system more advanced?
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THE FUTURE OF PLANNING  
AND PLANNERS
The purpose of this report is to look into the 
future of supply chain planning in order to 
answer two sets of questions:

• What does the planning system of 
the future look like for manufacturing 
companies? Knowing that planning 
algorithms are becoming more advanced, 
self-learning and prescriptive, will this have 
an impact on the different modules of the 
planning system and on how these modules 
interact with each other? And what impact 
will this have on the interaction between 
the ‘human’ and the ‘machine’ – that is, 
between the planner and the planning tool?  

• Who is the planner of the future? What will 
the planner’s responsibility be if algorithms 
are doing the planning? What skills and 
competencies does the planner need? 
Somewhat controversially, one may even 
wonder whether we will still need a planner 
in the future.

This report is based on interviews with 
decision-makers in multinational manufac-
turing companies. The interviews were 

conducted by a team of researchers from 
Vlerick Business School, consisting of 
Professor Ann Vereecke, Alejandra Cabos-
Rodríguez and Nicholas Vijverman. Even 
though we are to some extent looking into 
a crystal ball, we trust that by listening to 
some experts in the field we can gain good 
insight into the future of planning. We 
talked extensively to operations and supply 
chain managers at senior levels in these 
manufacturing companies, as well as to 
senior consultants and providers of planning 
systems. In the interviews – which took about 
one hour each – we discussed the supply 
chain planning projects the experts are 
involved in, the strategies they are following 
in the implementation and adaptation of 
planning systems, and the trends they 
observe in planning systems and in the role 
and profile of the planners. We focused 
our research on companies that operate in 
a complex planning environment and that 
use advanced planning systems. Most of 
the companies consulted for this report are 
active in semi-process industries. 

The research has been conducted in collaboration 
with OMP, partner of Vlerick Business School  
in the Research Centre for People in the  
Smart Digitised Supply Chain. 

More info on https://omp.com.

We are very grateful to the following experts for sharing their insights with us:

• Stefaan Bernaert – Unilin
• Roger Bloemen – Sonoco
• Filip Buytaert – Akzo Nobel
• Alessandro de Luca – Merck Group
• Kris Dockx - OMP
• Philippe François – The Global Fund
• Peter Kluge – Avery Dennison
• Amit Kumar - ArcelorMittal

• Frederick Ronse - Ovinto
• Philippe Rottiers & Peter De Labey – Deloitte
• Jon San Andres – Bridgestone
• Paul Tilsley – Ineos
• Guy Van Wilder – SAS
• Stef Vermeiren – Janssen Pharmaceutica
• Geert Wullaert – bluecrux
• Anonymous – steel producer
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SETTING THE SCENE

Our conversations with the experts started 
from the well-known and widely accepted 
Manufacturing Planning and Control 
framework (Vollmann et al., 2005), which 
describes the planning system – often a 
key part of ERP systems – as a cascade of 
activities and systems (See Figure 1). It starts 
with Demand Management, which feeds into 
Sales and Operations Planning (S&OP) to 
balance sales and marketing plans with the 
available production resources. 

The Master Production Schedule translates 
the Sales and Operations Plan into a plan 
at the level of end products (or product 
options), which is then exploded into detailed 
material and capacity plans through the 
Material Requirements Planning (MRP) 
logic. The material plan can then feed into a 
detailed scheduling system, computing and 
optimising the use of labour and machine 
centre capacity.  
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Figure 1: Manufacturing Planning and Control framework – Vollmann et al. 2005
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Two questions that are raised are: To what 
extent does this framework reflect the 
planning system of the future, and what 
changes are expected to its components as 
well as to its overall structure? Which then 
leads us to the next question: What impact 
do these changes have on the task of the 
planner? Referring again to Vollmann et 
al., we learn that the primary actions of the 
planner are to: release orders, reschedule due 
dates of open orders, analyse and update 

system planning factors, reconcile errors 
or inconsistencies, find key problem areas 
requiring action to prevent future crises, 
use the system to solve critical material 
shortage problems, and indicate whether 
further system enhancements would make 
the planner’s job easier. In this report, we 
explore whether this list of actions will still be 
required of the planner in the future.
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THE PLANNING SYSTEM  
OF THE FUTURE
Most of our interviewees shared their 
expectation that the planning system of the 
future will differ substantially from the one of 
the past. Some were confident in sharing this 
opinion, based on trends they could already 
observe in their company today. Some 
were somewhat hesitant, particularly about 
the time frame of the expected changes. 
However, they all agreed on the direction in 

which planning systems are changing.

Changes are expected at two levels: that is, 
the improvement and fine-tuning of specific 
modules of the current planning system, 
and a transformation of the overall planning 
system. In what follows, we describe the 
picture of the future planning system and its 
modules as it emerged from the interviews. 

MODULES OF THE PLANNING SYSTEM EVOLVING
According to the interviewees, the biggest 
change is expected in the demand planning 
module and – to a lesser extent – in the 
detailed scheduling module.

Changes in the detailed scheduling module 
are mainly related to the increased use of 
advanced models and tools for optimising 
the utilisation of assets. The introduction or 
intensified use of mathematical optimisation 
techniques and the introduction of Artificial 
Intelligence are on the agenda of some 
companies in order to support the planner 
in optimising the schedule in complex 
production environments. Secondly, a lot is 
expected from feeding back the reality of the 
shop floor to the scheduling tool, and letting 
the tool adjust the schedule based on this 
real-time data. An illustration of this feedback 
loop is the use of sensors on the production 
line, collecting data and feeding this into a 
data analytics tool that predicts the quality of 
the batch in production, which then leads to 
adjusting the schedule for future batches. 

Important changes are expected in Demand 
Planning, a critical planning module as 
it feeds the resource planning system. 
Improving the accuracy of the demand plan 
is a key priority in many companies, since it 
impacts the efficiency of the supply chain 

as well as the service level towards the 
market. The availability of (big) data and of 
analytical techniques to analyse this data 
offer opportunities to improve the quality of 
the demand plan in ways that are impressive. 
Some interviewees report forecast accuracy 
improvements in the order of magnitude of 
5 - 10% by moving towards what they call 
‘self-driving analytics’.  

Demand Planning is evolving from today’s 
systems (often Excel-based) – which use 
traditional statistical techniques, such as 
time-series techniques (e.g. moving average 
and regression) on shipment data – to 
assisted demand planning systems, which  
use neural networks, Machine Learning, 
Artificial Intelligence and visual data  
mining techniques (in addition to the 
traditional statistical techniques) on a  
blend of data. Historical demand data  
– which is typically internal and structured 
data – is complemented by external, often 
unstructured, data, collected via digital 
tools. This requires the development of 
an analytical platform in the cloud that is 
automatically filled with data from the ERP 
system and from external sources, updated in 
(almost) real-time.
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Predicting demand becomes a closed 
loop process that continuously runs and 
updates the demand forecast based on 
new information. Forecast consumption – a 
complex process that relies on data analysis, 
experience and judgment – can be taken over 

by an Artificial Intelligence based system, 
which improves the quality of the sales plan 
that is deducted from the demand plan. Then, 
the next step is to move towards prescriptive 
selling and demand shaping.

VISION FOR THE PLANNING SYSTEM OF THE FUTURE
Almost unanimously, the interviewees expect 
that the traditional planning system, with its 
different layers – each with its own system 
and its own planners, often working in silos 
– executed sequentially, is a system of the 
past. The picture that emerges of the future 
planning system is one of an autonomous, 
integrated and self-learning system. It 
starts with an analytical platform – a data 
lake – automatically filled with structured 
and unstructured data, from the WMS, TMS, 
MES and other internal systems connected 
to this platform, as well as from external 
data sources. Advanced analytics identify 
correlations and patterns in the data, thus 
predicting demand. Intelligent systems 
balance supply and demand in an automated 
way and feed this into the production 
planning which automatically steers the  

machines. This will happen without the 
involvement of people. The model will learn 
by comparing planned and actual data and 
will adjust and improve itself. The more 
‘experience’ the model gains, the more 
accurate the plan will be.

This futuristic planning system will be run 
from a control tower. It will be a touch-free 
system – some call it ‘frictionless planning’, 
others call it ‘lights-out planning’ – in 
which sales orders flow automatically from 
promising through planning and scheduling 
to execution. According to some it will be 
centralised, planning a group of factories as 
one virtual plant. As the factory of the future 
will be digitised and smart, some argue it 
won’t need local schedulers anymore and will 
be planned from a remote service centre that 
is mobile and virtualised. 

" “Traditional statistical models will be replaced by Machine Learning. 
Today, we use Machine Learning as challenger of the traditional 
statistical demand forecasting models; when we see that the output 
through Machine Learning is more reliable than the baseline, we 
start using the forecast based on Machine Learning. We see that  
we can gain 5 to 10% forecast error with this approach.”
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FROM TODAY’S TO TOMORROW’S PLANNING SYSTEM
Between today’s reality and this longer-term 
futuristic vision of the planning system, 
we see a picture emerging of the planning 
system that forward-looking companies 
are developing. Most experts agree that 
the logic of the planning cascade and the 
functionalities of the planning (sub-)systems 
will remain, yet there is a strong belief that 
the system will be integrated. The integrated 
system is described as one in which 

• planning layers will converge, from master 
planning to MRP to detailed scheduling; 

• with a common time horizon (for example, 
a common 24-month horizon);

• with a built-in aggregation and  
disaggregation logic, from stock-keeping 
units to product families;

• using the same model for higher-level, 
longer-term optimisation of sales, 
operations and financial planning as 
for lower-level, shorter-term (close 
to real-time) optimisation of detailed 
schedules;

• allowing for a change in one level to be 
considered instantly at the other level;

• visualising its output towards the planner 
with different levels of aggregation and 
detail;

• and optimised overall, taking into account 
the connection between bottlenecks.

Moreover, the integrated system will deliver 
an end-to-end plan, reaching from the 
downstream customers to the upstream 
suppliers. 

The Sales and Operations Plan (S&OP) 
of the near future will be an Integrated 
Business Plan (IBP). It is integrated with 
financial and commercial planning, and it 
plans value rather than volume. It translates 

the (unconstrained) demand plan into 
a (constrained) sales plan, taking into 
account logistic constraints at the customer, 
unmet demand of the past, risk of orders 
potentially cancelled by customers, credit 
issues at the customer, etc. It is regularly and 
frequently updated, allowing fast simulations 
of scenarios. S&OP, MPS and detailed 
scheduling are performed in a single tool 
that includes dynamic network optimisation 
(including, for example, closing or acquiring 
plants). 

The planning process will be automated. This 
implies, for example that

• systems will interface between themselves 
without human intervention;

• the algorithmic, intelligent planning tool 
will perform close to real-time day-to-day 
planning of standard, repetitive products 
with ‘a click of the mouse’; it will plan 
within constraints and yet it will resolve 
constraints as well; 

• Artificial Intelligence will become important 
in complex scheduling tasks – for example, 
for setting inventory targets in networks 
with factories and distribution centres.

The planner will manage the exceptions – 
that is, when the system can’t resolve the 
constraint, or when constraints conflict and 
trade-offs need to be made (e.g. adding 
a shift). One step beyond this is that the 
system even takes care of exceptions, to a 
certain level, and that the planner only takes 
care of some specific exceptions. 

The planning system will augment the 
planner, providing recommendations based 
on its statistical analysis of the past and its 
predictions for the future.

" “I believe that 90% of the situations or uncertainties will be 
standard and repetitive events; the system can record them  
and become so intelligent that it can take care of them.”



GETTING THERE REQUIRES GOOD QUALITY DATA
Improving the quality of data is receiving 
high priority in many companies, since the 
quality and reliability of the plan depends 
on the accuracy and timeliness of its inputs. 
The planning system of the future requires 
accurate master data, well-documented data 
on assets & resources, detailed and accurate 
Bills of Material, and near-to-real-time data 
on the status of the equipment. Ideally, 
some experts argue, the system will become 

self-correcting, with AI cleaning the data and 
the supply chain model adjusting itself.  For 
example, Machine Learning based systems 
can do sanity checks of planning output if 
they are fed with results from previous years 
and can flag errors or highlight missing data 
that are not obvious to humans. Or, the 
supply chain model can be allowed to correct 
its own routings, based on transactional ERP 
data of the actual routings of products.

THE SYSTEM’S INTERFACE WITH THE PLANNER
The typical planning screen will disappear. 
The interface with the planner will be more 
open, more visual, more end-to-end, always 
with the ability to further zoom in on the 
details. 

The system will send notifications to the 

planner, prescribing what to do. One 
company has experimented with voice 
messages over Whatsapp, notifying the 
planner in the morning of the highlights of 
the demand/supply plan that was calculated 
overnight and recommending actions to  
be taken. 

PLANNING SOFTWARE OF THE FUTURE
The experts differed in their opinion on 
the software systems that will support 
planning in the future. Some interviewees 
were confident that the monolithic planning 
system, with a single model provided by a 
single vendor, is the system of the future. 
One of them argued that “our ERP vendor 
has this new single system with which we 
can do everything we need”. But that opinion 
was not shared by several others; one person 
even claimed that “the life cycle of the large, 
monolithic systems is coming to an end”.

Most experts predict that we will move 
(or are already moving) towards a set of 
different systems – small modules, with their 
own intelligence, that are connected through 
platforms. These platforms are cognitive 
layers added on top of data systems, 
informing end users and proposing certain 
actions or decisions to them. This implies that 
different partners have access to common 
data. It requires opening up the systems, 
rather than building interfaces between them. 
Some argued that, in the longer term, legacy 
systems may even disappear. 
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THE PLANNER OF THE FUTURE

It goes without saying that the shift towards 
more advanced, integrated, autonomous and 

self-learning planning systems has an impact 
on the tasks and the role of the planner. 

THE FUTURE PLANNER’S ROLE
In the futuristic view of the planning system, 
you might even wonder whether we will still 
need people to plan. 

This raises a few questions: If, in the 
long-term, we won’t need planners anymore, 
how do we expect the role of today’s planner 
to evolve over the coming years? What 
will be the new tasks and new role of the 
planner? Which skills and competencies will 
he or she need in that new role?  

We asked our experts to reflect on the 
changes that are already taking place in their 
companies, as well as the changes that they 
expect to take place in the medium-term 
future. What follows is a holistic picture, 
bringing together their insights. It shows 
a planner’s role that is becoming more 
strategic, with end-to-end visibility. 

The role of the planner is evolving

1. From managing data to managing  
 and improving the plan 

• from gathering, consolidating and 
reconciling data, which is often manual 
Excel-based work

• to being a true planner who has a vision 
on how to improve the plan and on the 
data needed to improve the plan.

Several experts mentioned this trend in 
their interview.

One of the interviewees stated that, in his 
company, “today’s planners spend 80% of 
their time on data management. Only 20% 
of their time is actual planning – that is, 
executing on the data that is available. Our 
future planner will rely on the automated, 
advanced planning system; 90% of the 
planner’s time will be actual planning – 
that is, improving the system-generated 
plan using human judgment, based on 
experience.”

" “Paraphrasing Warren Bennis’s quote on the factory of the future,  
I believe the supply chain of the future will have only two employees, 
one man and one dog. The man will be there to feed the dog.  
The dog will be there to keep the man from touching the system.” 
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Another interviewee explained that “30% 
of the planner’s time is to make a plan, 
build and analyse scenarios, and take 
decisions. The other 70% of the planner’s 
time is not real ‘planning’. It’s administra-
tion and meetings: checking if inventory is 
OK, if master data is OK, … It’s calling the 
factory and going to meetings to explain. 
We believe many of these tasks will be 
automated. 

There will be tools helping the planner, 
who will have more time to take decisions. 
The planner will see exceptions on the 
production line, get stock level warnings 
and recommendations from the planning 
system.”  

Yet another interviewee mentioned that 
“60 to 70% of the planning tasks will be 
done by the system; for the remaining 
30% human adjustment may be needed.”

When asked what kind of human inter-
ventions will be needed in the future, 
an interviewee estimated that “90% of 
‘exceptional’ situations will be standard 
and repetitive events; the system can 
record them and become so intelligent 
that it can take care of them. That will 
be easy to automate. We will still need 
people in case the system collapses; 
and we will need people to develop the 
planning system.”

2. From doing to interpreting  
 and translating

• from doing routine tasks 

• to translating the outcome of the system-
generated plan into its implications for 
the different stakeholders, i.e. production, 
sales and marketing, finance.

• from turning data into reports, 

• to deriving insights from reports and 
assessing the impact of the plan on the 
business.

3. From number-crunching  
 to taking ownership

• from focusing on volume

• to focusing on value and planning 
revenue, COGS and working capital. 

• from planning within the boundaries of 
the operational constraints 

• to offering managerial support to 
optimise the profitability of the plant. 

• from carrying out repetitive tasks

• to working on exceptions and building 
what-if scenarios (e.g. what if we add a 
shift, what if we increase capacity, …).

4. From scheduling to orchestrating

• from planning a wide range of products 
at master planning level, MRP level or 
detailed scheduling level

• to planning a limited range of products, 
with end-to-end view, combining 
planning levels from master planning to 
detailed scheduling.

" “50% of our planners are not planning anymore, but we need them to 
design the new system; they evolve from planner into either supply chain 
architect or digital workflow manager.”
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THE FUTURE PLANNER’S PROFILE
As the role of today’s planner is changing, 
three different profiles emerge in the future 
vision of planning. First, there will be a 
growing need for supply chain architects, 
designing the system architecture – that is, 
the flow of information and the functionality 
of the system. Secondly, companies will 
need data managers, whose main tasks 
will be to maintain structured master data 
and to develop procedures for gathering 
unstructured data, such as real-world 
evidence of demand signals.

Thirdly, companies will need what someone 
called ‘cognitive analysts’, who add planning 
intelligence to the solution provided by the 
system. This person will receive alerts from 
the system, use analytics on underlying 
layers of data, and run scenarios. He or she 
is able to look beyond the company’s walls 
into the end-to-end supply chain, integrating 
information about contract manufacturing, 
operations, suppliers, customers, logistic 
service providers, etc.

THE FUTURE PLANNER’S SKILLS AND COMPETENCIES
Figure 2 lists the set of skills and 
competencies that will be needed for 
planning in the future. It tells us that the 
ideal planner is business-oriented: he or she 
has a good understanding of the business 
and the end-to-end supply chain, is able 
to assess demand and supply risks, and 
can judge whether the plan is feasible. The 
ideal planner also has good communication 
skills, which are especially important in the 
interactions with colleagues in other areas 
such as finance, marketing and sales, and 
production. The ideal planner is also a good 
data scientist: strong in data analytics, 
mastering the skill to turn data into insights 

and then converting these insights into wise 
planning decisions. Finally, the planner of 
the future is digital savvy. A good under-
standing of IT solutions, modelling tools and 
Artificial Intelligence and Machine Learning is 
becoming an increasingly important skill. 

Developing a team of future planners that 
has this blend of skills and competencies will 
require investment in training and coaching. 
As one interviewee put it: “Every company 
will have to put in place a digital supply 
chain academy for upskilling and reskilling its 
workforce, not only the people in planning; 
there is no alternative.”

Figure 2: Skills and competencies of the future planner
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DRIVERS OF CHANGE  
IN PLANNING
Interestingly, the main driver of the change 
towards the planning system of the future 
is not the increase in productivity that one 
might expect from automating the planner’s 
tasks and activities. As mentioned earlier, the 
role of technology is to augment, rather than 
replace, the human. Moreover, the planner’s 
current tasks will shift towards new and 
different tasks. 

The main benefits of moving towards more 
advanced and autonomous planning systems 
lie elsewhere. First of all, the number of 
parameters that need to be taken into 
account for optimised planning is increasing, 
and the complexity of the planning task is 

increasing. As a consequence, planning is 
becoming too difficult for the human brain 
to handle, making AI-based planning tools 
a necessity. Moreover, in today’s war for 
talent, it’s becoming increasingly difficult to 
find people who can handle these complex 
planning tasks. Secondly, automated planning 
reduces the throughput time of making the 
plan, which enables a more agile response 
to changes in demand and/or supply. And 
thirdly, more accurate demand planning leads 
to more reliable operations planning, which in 
turn leads to lower inventories, more efficient 
operations and better service levels, which 
translate into better financial performance.
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BARRIERS TO CONQUER

There are several barriers to conquer on 
the path to more advanced, integrated, 
autonomous and self-learning planning 
systems. Our expert panel agreed that 
technology is not the constraint and that the 
issue is not a lack of algorithms. However, 
some reported that computational power is 
still a limitation, given the complexity of their 
planning context. Many pointed to a lack of 
availability of data, and, more specifically, a 
lack of standardisation in the data required 
for planning.   

A major road block is the reluctance of 
people to accept and trust the planning 
system. This may be driven by a resistance 
to change, a sentiment of “I’ve been doing 
this for 15 years; why would the system 
know better than I do”. But it may also be a 
side-effect of systems acting as a black box, 
making it difficult for the planner to grasp 
the impact of the many planning parameters 
and the complexity of the algorithms and to 
understand why the system is making certain 
recommendations or decisions. 

These observations lead to two recom-
mendations. Firstly, it’s important to create 
transparency on how the planning system 
operates. Proper visualisation of the planning 
input and output helps turn the ‘black box’ 
planning system into a ‘glass box’. Secondly, 
change management is important to create a 
culture in which people can trust the system.

Finally, the need for an ethical committee has 
been highlighted, particularly in industries 
where the outcome of the planning system 
could favour some customers over others, 
such as in the pharmaceutical sector. 
Ensuring that the system is designed without 
any bias for groups in populations should be 
an area of concern when developing systems 
based on artificial intelligence.
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" “Whatever the tool is, it’s important that people understand it and can manage it; 
it shouldn’t be a black box.”

“It’s important to understand how the scheduling model works; with LP, one can 
mathematically understand what the model does; with AI, that’s more difficult.”
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LET’S WORK TOGETHER

CONTACT US

Ann Vereecke is Professor of Operations and Supply Chain Management 
at Vlerick Business School and Ghent University. With her colleague 
Professor Karlien Vanderheyden, she runs the Research Centre for 
People in the Smart, Digitised Supply Chain. The Centre acts upon the 
rise of Industry 4.0 technologies, like Augmented Reality and Artificial 
Intelligence, and explores the impact of digital transformation on people 
in the supply chain.

For more information about Vlerick Business School’s 
Operations and Supply Chain portfolio and the 
activities of the research centre, please contact:

Ann Vereecke
ann.vereecke@vlerick.com 
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