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For manufacturers, the role of information technology (IT) has been 
growing in the last few decades, with the focus being on consistency, 
efficiency and stability. However, as the Internet and communication 
technology has evolved, this focus is shifting. The revolution in Internet 
and communication, together with globalization, is bringing about 
new ideas and approaches. The resulting changes will require different  
attitudes and new approaches in manufacturing – this is going to be 
the ‘new normal’. Manufacturers will need to break away from tradi-
tional biases and inclinations in order to make the most of the new 
technologies that will be available, and this will necessitate looking at 
technology in a different way, not only for maximizing capacity and 
minimizing cost, but also for flexibility and customer service.

Introduction

The story so far

The role of IT in manufacturing progressed fairly slowly during the 20th 
Century. Twenty years ago, in 1994, technology had allowed manufac-
turers to move from MRP (Material Requirements Planning) to MRP-II 
(Manufacturing Requirements Planning), and manufacturers had to 
grapple with its new successor, Enterprise Resource Planning (ERP). 
ERP manifested the fact that the enterprise goal was to pull finance,  
inventory and production together.

Over the next ten years, IT in manufacturing began to move faster.  
Integrated ERP had become a standard, and two new business issues 
had been introduced - the Internet, and supply chains. By 2004 the 
dotcom bubble had come and gone, but the impact and influence of 
the Internet had been recognized, and businesses began to realize this 
was a business paradigm they had to deal with. Additionally, by this 
time ‘supply chain’ had become a common term to describe a function 
that defined both intra- and extra-organization parties and activities 
involved in fulfilling a customer request.

Now, in 2014, businesses have new technology to consider; technol-
ogy that is not specifically manufacturing oriented but which, like 
the Internet, will reshape the way business works in the 21st Century. 
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Various terms and acronyms are used to describe the new technol-
ogy, with one of the more encompassing descriptions being SMAC 
- social, mobile, analytics, cloud. What SMAC offers is the freedom to 
be unshackled from the confines of physical computing infrastructure, 
and an improvement in visibility into what is happening. With the cloud, 
businesses can be located and start up a smaller and less complex IT 
investment. Thanks to mobile, employees can now move about and still 
be able to connect with the rest of the organization. Analytics focuses 
on providing more and better quantitative information for business 
decisions, and social allows businesses to communicate and improve 
qualitative aspects such as service, with customers, employees and 
partners.

Recent reports1,2,  have noted that manufacturers expect the conditions 
and requirements of their business to change significantly in coming 
years.

As new manufacturers come onto the playing field from emerging 
markets, and manufacturing re-emerges as an important factor in 
developed economies, global competition is going to increase. The 
proliferation of 3-D printing (also known as additive manufacturing) 
will introduce a whole new breed of manufacturers who can produce 
goods quickly.

Complexity will become an even greater issue for manufacturing 
businesses, and this will come from a number of different directions. 
In terms of customers, satisfying different markets will require a more 
segmented and localized approach. Recognition of the importance of 
supply chains will require manufacturers to increase focus both on raw 
material and component delivery, as well as supply chain risk. In their 
own production plants, manufacturers will have to grapple with new 
processes that are enabled by mobile technology and 3-D printing.

Volatility will become an accepted way of life, so manufactures will 
need to understand and embrace the concept of VUCA3, an acronym 
for Volatility, Uncertainty, Complexity and Ambiguity, and the challeng-
es this brings about in the business environment. In a world where few 
things will stay the same for long, business planning must have greater 
flexibility, and the decision-making process made faster.

Manufacturing is changing

Organizational mindsets
From: ChainLink Research - Business Priorities 2013: Research 
Results

1  IDC, The Journey Towards the Factory of  
 the Future, 2013
2 Accenture, 2013 Global Manufacturing 
 Study
3 Harvard Business Review, Leading in a  
 VUCA Environment, 2010
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With the manufacturing world changing at an unprecedented rate, 
the IDC and Accenture surveys report that manufacturers are exploring 
ways to re-organize factories to be able to deal with the future world of 
manufacturing.

The factories of the future are being designed to handle new ways of 
working. Four trends have been identified that future factory planners 
are beginning to adopt. These trends are being driven by globaliza-
tion, changing markets and technology, and will in turn impact on how  
factories are run.

How will the factory of tomorrow be different?

Key trends in manufacturing

The four trends, and associated business responses, are discussed 
below.

1. Production flexibility
Factory managers have long aimed at making their plants run at  
optimum capacity. Running below that capacity, with machines or 
people not busy, reflected poorly on the performance of the factory. 
The capacity-oriented approach looked for long production runs to 
minimize both costs and non-productive machine setup time. This 
approach reflects a 20th Century assumption of stable markets and 
consumers happy to get what they are given. In the 21st Century world, 
factories will need to be able to produce for more variable markets 
and cater for more demanding consumer requirements; therefore 
long production runs are no longer valid. Instead, factory managers 
will be measured on production flexibility and how production can be 
changed quickly to make new products. This will require the adoption 
of new production methodologies and processes.

Implement flexible manufacturing
Implementing more flexible production methods is not a particularly 
new phenomenon. The practice of flexible manufacturing systems (FMS) 
is a standard part of the APICS Operations Management Framework4. 

4 APICS Operations Management Body of 
 Knowledge, Third Edition
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The ability to have machines that can be quickly set up for new prod-
ucts, as well as changing the routings (sequence of operations), allows 
manufacturers to react more quickly to changes, and to produce more 
varieties of product types whilst maintaining high productivity. 

3-D manufacturing5  will also enable manufacturers to be more flexible, 
providing rapid production of customized products. However, for this to 
happen, the technology will need to mature, and will probably require 
the adoption of new approaches and processes not only on the shop 
floor but also elsewhere in the supply chain.

2. New product models
Reflecting the change to customer fulfilment and production flexibility, 
manufacturers will need to review their production models. The Make-
To-Stock model embodies the long run, mass production approach; 
instead, production will need to adopt models of Make-To-Order (MTO) 
or Assemble-To-Order which support flexibility. These models promote 
more efficient use of materials such as reduced lot sizes, which is 
becoming a growing trend among leading manufacturers6.

Change material and component planning
Planning for materials and components will need to make use of 
two different techniques. On the one hand, for the central factories  
making the product platforms, forecasting of future requirements will 
need to be done on semi-finished goods (i.e. components), rather than 
on finished goods, as this will provide greater flexibility and facilitate the 
MTO process. On the other hand, at the local level which is subject to 
a less predictable market, a Just-In-Time (JIT) model which ‘pulls’ com-
ponents as needed may be more useful than relying on forecasting.

3. Production proximity
In order to cater for more varied customer demand across the globe, 
manufacturers will have to develop a new strategy where production 
is split:
 1. The production of standard platforms and components at a few  
  global plants. 
 2. Final customization and assembly will be done by partners who  
  can better serve local requirements.

Transform customer service
As factories move from being production-oriented to customer-orient-
ed, the priority of production will change from a preference for long 
runs to one of volume certainty and customer urgency. This means 
that production performance measures will shift from plant efficiency 
to perfect order fulfilment, which in turn will require information about 
the order process from start to finish.

Customer service also entails other responsibilities once the order is 
completed. This could simply be providing warranties or after-sales ser-
vice within a short period of the sale, but it could also require providing 
lot traceability and batch details perhaps even several years after the 
sale.

5  McKinsey Quarterly, January 2014, 3-D 
 Printing takes shape
6 IndustryWeek, 24 December 2013, 2012 
 Best Plants Statistical Profile
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4. Faster decision-making
In a world where quick responses to market changes will be needed, 
manufacturers will have to adopt new practices and procedures inter-
nally to help make decisions faster. One factor to speed up decision-
making will come from technology, such as:
 n Sensors embedded in machines, and in goods being 
  manufactured, that will provide real-time data on plant-floor 
  activity and the movement of items through the production 
  process;
 n Analytical and forecasting applications that will use sensor and 
  other external information to enable managers and shop floor 
  workers to view status information, update and change plans, 
  and optimize operations.

Another factor that manufacturers will need to consider to ensure their 
factories are aligned quicker to the market, is through their employment 
practices. Factories of the past were labour intensive, using people 
for their physical abilities (e.g. visual inspection) and muscle power. 
Factories of the future will be more people intensive, using people for 
their intellectual abilities and brain power for decision-making and to 
make more effective use of technology.

Process more data
With increasingly automated factories, the old practice of a clerk check-
ing the status of plant floor activities is being replaced by a data feed. 
Additionally, as more machines with embedded sensors are introduced, 
the amount of data generated from the factory floor will increase signifi-
cantly. This is the ‘Internet of Things7’, and is not a state that is too far in 
the future. The Aberdeen Group reported that organizations are dealing 
with an average annual growth of 45% in the number of data sources 
they need to integrate, and are planning how to add “non-traditional” 
data types8. 

How the Internet of Things will change maintenance
Source: General Electric, The Industrial Internet@Work

7  McKinsey Quarterly, March 2010, The 
 Internet of Things
8 Aberdeen Group, December 2013 data 
 integration survey
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What this will mean is that manufacturers will need the capability to 
manage large volumes of data, and be able to analyse it. Technology 
will provide some of the analytical and predictive functions, but for 
more important issues, people with the right skills and knowledge will 
be required to make the decisions.

Introduce mobility on the shop floor
The personal computer has penetrated most areas of business, but 
the factory floor has been the least penetrated by PCs because it is 
typically an unfriendly environment for them. However, with the rise of 
mobile computing this situation is likely to come to an end. The use 
of mobile computing platforms (smartphones and tablets) has had a 
major impact on business, some have even claimed it will have a similar 
effect as Y2K. With the addition of the cloud, which is a key enabler for 
mobility, the opportunity for introducing new business models increases 
substantially. 

The SMAC technologies9 (social, mobile, analytics, cloud) allows manu-
factures to orchestrate their business in new and different ways:
 n Internally by having better visibility into operations at a greater 
  detail and a wider scope than before, and with partners through 
  improving collaboration, so creating an organization that is 
more 
  flexible and adaptable.
 n Externally by getting information about market conditions and 
  changes more quickly, which will allow the business to be more 
  responsive and agile.

ERP systems can provide significant support for manufacturers who are 
considering any of the future manufacturing scenarios discussed.

In order to implement more flexible production, even going as far as 
3-D printing, production planning and product engineering control 
must have the capability to change or adjust quickly. The engineering 
change control capabilities in ERP enable the Bill of Materials of a prod-
uct to be modified in an environment which manages the processes of 
changing a product’s design and allows retrieval of prior revisions and 
releases. This can then be fed to requirements planning functionality 
that assists in creating realistic production schedules, and generates 
accurate material requisition requirements. Requirements planning also 
identifies capacity constraints and maintain optimal stock holdings in 
multi-site and multi-warehouse environments. If the production change 
has impact on other processes in the business, a configurable workflow 
system is recommended that can be changed as the business dictates.

Whether manufacturing is based on a MTO or JIT model, ERP systems 
can ensure that material requirements and inventory management are 
handled efficiently. Inventory forecasting and optimization tools use 
sophisticated statistical methods to ensure there is sufficient stock in 
the right place and at the right time to support an MTO environment. 
For a typical JIT manufacturing model, where contract customers send 
orders electronically, software that can process electronic orders with-
out the order being recaptured manually enables external systems to 
integrate with the organization’s internal processes.

ERP systems in the factory of the future

9  Cognizant, November 2012, SMAC: The 
 New Enterprise IT Model



White Paper

The future of technology in manufacturing:
an executive guide to manufacturing strategies for the 21st century

8Page

In conclusion

SYSPRO software is an award-winning, best-of-breed Enterprise Resource 
Planning (ERP) software solution for cost-effective on-premise and 
cloud-based utilization. Industry analysts rank SYSPRO software among 
the finest, best-in-class enterprise resource planning solutions in the 
world. SYSPRO software’s powerful features, simplicity of use, scalability, 
information visibility, analytic/reporting capabilities, business process 
and rapid deployment methodology are unmatched in its sector.

SYSPRO, formed in 1978, has earned the trust of thousands of compa-
nies globally.  SYSPRO’s ability to grow with its customers and its adher-
ence to developing technology based on the needs of customers is 
why SYSPRO enjoys one of the highest customer retention rates in the 
industry.

Technologies that are becoming available to manufacturers will allow 
them to introduce new business models and processes, moving from a 
focus on operational efficiency to one that concentrates on flexibility 
and customer service. This will be necessary in a world where change 
and unpredictability will be the ‘new normal’. 

The digital transformation of manufacturing won’t happen overnight, 
but it is already in process, as various surveys have found. This trans-
formation will be driven by greater levels of connectivity both internally 
and externally, increased automation and the Internet of Things, mas-
sive increases in data with improved decision-making, leading to the 
creation of new products and services.

The SYSPRO Approach

A plant operation that extends from global factories to local assemblers 
sounds daunting, however the core to making it work is information 
sharing. Thus an ERP system is needed that can be deployed locally, or 
via the cloud, and which can collaborate with other local ERP systems 
to exchange information. Obtaining information to establish metrics for 
customer service is easier with an ERP system that records data about 
each step of the order process; this can include information about 
order capture, the logistics of fulfilment, the processes leading to com-
pletion of the order, and order settlement. The requirement of customers 
and regulatory authorities that product and component history is trace-
able throughout the supply chain is best achieved with an ERP system.

Sensor-embedded machinery generates a stream of data, and the 
place to store that data and translate it into useful information for 
decision-making purposes is an ERP system. Therefore the ERP software 
must be able to integrate with line-of-business systems (like produc-
tion monitors) so that the production data is fed straight into the ERP. 
Monitoring for performance analysis and other metrics can be done 
with dashboards and analytics. In addition, many ERP systems now offer 
a mobile platform so that access to information is available wherever 
the user happens to be, and on any device.
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